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The_ three globes which accompany the pictures of the \Waldorf-Astoria Hotel and New York
Coliseum signify that 60,000 IRE members and guests will find threc worlds awaiting them—
technical papers, exhibits, and social events—when the newly-named IRE International Conven-

tion convenes on March 21.
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see all there
is to see...

from TOP

comronmrs to BOTTOM

BIG DAYS...

atthe IRE NATIONAL CONVENTION
and RADIO-ENGINEERING SHOW!

I[ doesn’t matter fiow you manage it — by starting at the
fourth floor with Production Items. on to the third floor for
Systems and Instruments, then down to Two and One for
Components — or the reverse — what does matter is that you
see ALL there is to see at the IRE National Convention and
Radio-Engincering Show at the New York Coliseum. March
21-24. You could even take in one floor a day! Remember.
there are 4 BIG FLOORS. .. and 4 BIG DAYS...so, plan
your trips to the Coliseum so that you don’t miss anything.

Thc opportunity to see SO MUCH that’s
NEW in the radio-engineering field comes
but once a year with this giant IRE National
Convention and Radio-Engineering Show.
Be UP on your field with a thorough knowl-
edge of the displays and exhibits that will be
shown as NEW IDEAS in RADIO-ELEC-
TRONICS. from the rop fourth floor to the
bottom first floor. at the New York Coliscum!

- MARCH 21, 22, 23, 24
\‘(" 61’

z The IRE NATIONAL CONVENTION
Waldorf-Astoria Hotel

The RADIO ENGINEERING SHOW
Coliseum, New York City

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

SERIES 4 NO. 9

The series of advertisements which we recently ran in this
space on the subject of Reliability was very well received,
judging from the letters which were sent to us. This month
W. A. Jasson, o member of the Reliability Group that is as-
signed to space projects, describes another facet of reliability
engineering.

Step- Stress Method for Comparative and Survival Evaluation

We who struggle with weapons sys-
tems development and allied anxieties have
a number of problems in common. One of
the most difticult of these is the selection
of component parts and circuits such that
the ])roh.thl]n\' of system survival (reli-
ability) is maximized. This problem also
calls attention to another: how to cvaluate
the probability of system survival mn the
first place. Since few answers are in prior
data or the literature, we can resort to an
economical and meaningful experimental
procedure:  step-stress testing. This can
yield significant results with small samples.

In the step-stress technique of com-
parative evaluation and survival testing,
malfunctions are induced in the test sub-
ject. The procedure is to sclect and apply
stresses related to the system mission of
such type and first-level magnitude as are
likely to be withstood by all parts in our
tests, After applying such a first-level
siress, we take pertinent measurements of
its effects. We then raise this stress to a
pre-determined higher level and take meas-
nrements again. The process continues as
stresses are increased in steps and the ef-
fects observed and analyzed. When the
number of malfunctions cansed mereases
to a point considered adequate (or the
maximum practicable) for the purposes of
the test, step-stressing ends (assuming all
relevant stresses have heen stepped) and
we are ready for analysis of results.

Stresses applied in these step-stress
tests can be divided into two categories : en-
vironmental and electrical. The sequence
of (and within) these categories must be
decided in the light of system and parts
u'(|nir('nu'nl~ For a missile-horne system,
it makes sense to start with ul\lr(mmentdl
stresses, since thesc occur in storage and
handling, and they attend the lumching,
uswally preceding electrical stresses. First
of the environmental stresses to apply are
shock and vibration, which, although not
always encountered first, are apt to yield
more imformation than the others.

For the mathematical evaluation of
environmental step-stress test data, most
value will be found in significance tests
which are often supplemented by regres-
sion analyses (particularly comparing pre-
stress and post-stress values) and correla-
tion. For life test data, the most useiul cal-
culations involve significance tests, hazard
rates (t.ulnrcx/mllllon hours in a conve-
nient unit), and mean-time-to-failure (the
reciprocal of the hazard rate). If step-
stress test analyses are to be strictly valid,
we must assume that the probabilities of
failnre of the units under test do not per-
mute as stress level changes (see Figure
1). If this assumption is false, a part
having a high failure rate at a high stress
level may be stronger than its competitors
are at more relevant stress levels. We must
also be sure that the stress types are perti-
nent to the system mission and conditions,
and that each stress (regardless of level)
is applied in accordance with all environ-
mental and electrical test specifications ap-
plicable for single-level tests. One should
also consider the relative importance of

4A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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fatigue and one-shot failure factors in the
actual system application. The selection of
stress levels should reflect the balance of
significance of these two factors. Thus, if
fatigue is the over-riding consideration, it
would tend to show up better if the carlier
stress levels are much closer together than
would be desirable were onec-shot failure
the paramount problem.

Let us consider the comp.mtne evalu-
ation of three manufacturers’ versions of
a particular type of silicon switching tran-
sistor. This transistor is to be used in a
missile-borne system. Suppose we have de-
termined the limit values of those transistor
characteristics necessary for proper oper-
ation of the circuit. These characteristics
would probably include pulse DC beta
(hee), collector cut-off current (I(‘[u)),
switching time, and saturation resistance.
\We can class as failures those transistors
which change such that their characteris-
tics move outside these limit values. Nat-
urally, failures of this nature must be
mmulcru] in addition to any cats 1<tr0])]uc
failures (shorts, opens, or characteristics
values approaching these conditions). Since
the system is to be missile-horne, we shall
tackle shock and vibration stressing first.
Figure 2 shows hoth the shock stress steps
uw(] and the corresponding number of
cumlative failures resulting. The shock
stress steps served as the basis for propor-
tionate increments in vibration level.
\Whereas the results at the highest and
lowest shock levels may not be significant,
the large differences at the middle levels
indicate that vendor A is superior.

In general, note that in running tests
such as these, the usual procedure would
he to alternate shock and vibration stresses.
The shock stresses themselves should be
applied in both directions along two or
three axes in the usual manner. The ap-
plication of vibration and all other stresses

Figure 2

should also be as usnal. If a particular
step-stress level should cause all parts to
fail, the test may have to be re-run using
a lower level.

Other environmental tests also lend
themselves to step-stressing, particularly
thermal cycling, wherein we widen in steps
the temperature himits of the cycles. An
alternative, or a supplement, to this would
be thermal shock step-stressing, which is
more severe.

Turning now from environmental to
electrical step-stress tests, their basic prin-
ciple is very nwch the same. In (‘]CC[I‘I(‘H'
step-stressing, we step up, on a given time
schedule, the clectrical load upon the de-
vices under test. A load so stepped may he
in terms of power dissipations, applied
voltages or currents, or both. depending
upon (1) applicable component-part speci-
fications of the manufacturer or of the
prolect (2) circuit or system \pcuhc 1-
tions, or (3) knowledue of failure points
of the part or circuit. The mathematical
analysis of clectrical step-stress test results
is the sanie as for environmental resnlts
and life test as discussed above.

From all the foregoing, perhaps it can
be seen that step-stressing 1s really a logical
extension of single-level stress tests aimed
at ])rou(]mg .lll\l\’.l] mformation for
analysis or comparison of entities with re-
spect to a particular electronic system. The
step-stress teclmique yields accelerated
failures. For any effective reliability effort,
which normally inchides comparative eval-
uation and/or sur\l\:\] tesllng proficiency
in the art and science of applying step-
stress techniques is rapidly becoming a pre-
requisite 10 success.

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

TN
Abrine Sustiaments

DEER PARK,

LONG

ISLAND, N. .

Phone MYrtle 2-6100
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HOW TO SELECT
HIGH RELIABILITY
CAPACITORS

At one time Sprague Electric was
the only manufacturer offering true
high reliability capacitors. The buyer
had no problem. But today there
are many manufacturers who claim
that their capacitors meet high re-
liability standards. Some are even
so bold as to claim that theirs are
the most reliable.

Check the record before you choose

The only sound approach to evaluate
these claims is to investigate the re-
liability record achieved by each of
the companies under consideration.
Remember, it takes test data to es-
tablish the reliability of a product.
Claims are not enough.

Now let’s look at the record

Sprague Electric can substantiate its
claim that its HY REL® Q Capacitors
are “‘the most reliable capacitors
made” with the most extensive test
data available in the entire electronic
industry. The performance of
HYREL Q Capacitors is virtually

impossible to surpass...now and
for some years to come.

But let’s start at the beginning—
the specifications. Sprague Electric’s
high reliability capacitors were orig-
inally made under Sprague Electric
Specification PV-100—rthe first high
reliability capacitor specification for
missiles and other critical applica-
tions. This specification and a later
revision, PV-100A, have proven so
comprehensive and so successful in
providing “the highest order of re-
liability known to capacitor manu-
facturing” that their provisions are
currently reflected in every military
specification covering high reliability
capacitors. Thisisa distinction shared
by no other capacitor manufacturer.

Now look at the record of
HYREL Q Capacitors

On accelerated life tests the failure
rate of HYREL Q Capacitors has
been less than 0.05%, after more than
16 million unit hours accumulated
on tests of 250 hours at 1409 rated

voltage, 125 C. On high frequency
vibration tests, there hasn’t been a
single failure in the more than 50,000
units tested. On seal, moisture re-
sistance, and temperature cyclingand
immersion tests, the failure rate has
been less than 0.1%.

Such performance from produc-
tion line capacitors can only be
achieved through the most intensive
(and expensive) kind of reliability
program—in design and develop-
ment, in production engineering, in
manufacturing facilities, in testing
intensity and extensity—all of which
should be investigated thoroughly.

After you’ve checked the record,
then decide for yourself which ca-
pacitor is “the most reliable made.”

For complete facts and figures on
HYREL Q Capacitors, call your
Sprague District Office or Represent-
ative, or write for HYREL Bulletin
2900A and Specification PV-100A to
TechnicalLiteratureSection,Sprague
Electric Company, 23> Marshall St.,
North Adams, Massachusetts.

SEE US AT THE IRE SHOW—BOOTHS 2416-2424

PROCEEDINGS OF THE IRE March, 1960
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HE X-RAYS

WOOD...

to help make

telephone poles

last longer
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Chemist Jack Wright developed the use of thls X-ray fluorescence
machine for testing the concentration of preservatives in wood. Here
he bombards a boring from a test telephone pole with X-rays.

This Bell Labs chemist is using a fast, new technique
for measuring the concentration of fungus-killing preserva-
tive in telephone poles.

A boring from a test pole is bombarded with X.rays.
The preservative—pentachlorophenol—converts some of
the incoming X-rays to new ones of different and charac-
leristic wave length. These new rays are isolated and sent
into a radiation counter which registers their intensity. The
intensity in turn reveals the concentration of preservative.

Bell Laboratories chemists must test thousands of wood
specimens annually in their research to make telcphone
poles last longer. Seeking a faster test, they explored the
possibility of X-ray fluorescence—a technique developed
originally for metallurgy. For the first time, this technique
was applied to wood. Result: A wood specimen check in
just two minutes—at least 15 times faster than before possi-
ble with the conventional microchemical analysis.

Bell Lahs scientists must remain aleit to all ways of
improving telephone service. They must create radically
new technology or improve what already exists. Here, they
devised a way to speed research in one of telephony’s oldest
and most important arts—that of wood preservation.

Nature still grows the best telephone poles. There are over 21 million
wooden poles in the Bell System. They require no painting, scraping or
¢leaning: can be nailed, drilled, cut, sawed and climbed like no other
material. Scientific wood preservation cuts telephone costs, conserves
valuable timber acres.

{B &) BELL TELEPHONE LABORATORIES
LN

World Center of Communications Research and Developmeént



BLUE JACKET

N\ VITREOUS ENAMEL-PROTECTED,
. ) POWER WIREWOUND RESISTORS.

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

KOOI.OHM

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

PERMASEAL

CAST EPOXY HOUSING,
PRECISION WIREWOUND RESISTORS.

Send for Engineering Bulletin: 7500

SPRAGUE RESISTORS
FILMISTOR

PRECISION CARBON FILM RESISTORS.

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

' GLASS-JACKETED HIGH VOLTAGE,
, ¥ HIGH POWER RESISTORS.

Send for Engineering Bulletin: 7200-A

/ °
Jwip"ﬂi”‘\/ - ¢ s P I R A M E G
i TYF5704[§ ) \

-
e ‘:
HIGH-RESISTANCE SPIRAL ELEMENT

— SPRAGUE —

=—=pta=— \ ) RESISTORS.
‘ : Send for Engineering Bulletin: 7100

e

SPRAGUE ELECTRIC COMPANY 235 Marshall Street North Adams, Mass.

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

NEW

HIGH GURRENT

Miniaturized

TRANSPAC

FEATURES:

o New High Current

Solid-State
Designs

o Battery Voltage

Outputs

o Advanced Thermal

Design

e Low Ripple

Content

o Short-Circuit

Proof . . .
Automatic
Recovery

o Thermal

Transistor Stud
Temperature
Monitor and
Automatic Cut-0ff

Ali Components
Accessible

e Minimum Size

and Weight

Moderately
Priced

®Reg. U.S. Pat. Off

@®Patent applied for

ELECTRONIC RESEARCH ASSOCIATES, INC.

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

NEW

SOLID
STATE
SHORT-
CIRCUIT
AND
TRANSIENT
PROOF
POWER
PACKS

Featuring ERA’s
principle

size and weight.

SAVE SPACE, WEIGHT and WIRING

ERA's new high current transistorized Transpacs
are miniaturized self-contained AC operated units
which provide regulated DC outputs at all stand-
ard battery voltages. These units may be used to
replace battery sources for laboratory and test
purposes or wired into equipment to supply a
rugged reliable source of DC power for miniature
or standard size electronic devices.

SPECIFICATIONS

Input 105-125 VAC, 60-400cps. Line or load regulation better
than 0.05% or 5 millivolts. Ripple less than 1 millivolt
Models listed are specified for operating temperatures up
to 55°C.but may be derated for extended temperatures, Ex-
tremely high temperature and military designs also avallable
on order. Units inciude provision for 5% minimum voltage
adjustment.

Medel Output Current Case Size Net
No. Veits Amps (WxDxH — inches) Price*
TR6R 6 02 435 x 42 5% $160
TR12R 12 0-2 3 xdx5% 150
TR18R 18 02 5y dbe x 63 160
TR24R 2 02 §x 4l x 63 160
TR32R 32 02 5x 4% x 6% 160
TR6.328 6-32°° 0.2 5x 4l x 63 185

* Prices FOB Cedar Grove, subject to change without notice
* Selectable voltages at 6, 12, 18, 24 or 32 VDC
In addition to modeis listed, units can be supplied to meet

special military or commercial requirements. Write for quota-
tions on special types

For further details send for catalogue #118.

CEnter 9-3000 o

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

TWX NJ1144

See these Products at the 1960 . R, E. Convention Booth No. 2818-2820
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New “Thermo-guide"®

for minimum heat rise,

Meetings m

W with Exhibits
I "

@ As o 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.

Varch 21-24. 1960

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

Exhibits: Mr. William C. Copp. Institute
of Radio Engineers, 72 West 15th St.,
New York 36, N.Y.

April 3-8, 1960
Sixth Nuclear Congress, New York
Coliseum, New York, N.Y.
Exhibits: Mr. F. M. Howell. ¢/0 FEJC,
29 W, 39ih St., New York 18, N.Y.

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

May 2-4 1960
National  Aeronantieal Electronies
Conference, Dayton Biltmore Hotel,
Dayton, Ohio.
Exhibits: Mr. Edward M. Lirowski. Gen-
eral Precision Lab.. Inc., Suite 152, 333
West First St., Dayton 2, Ohio.

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

May 24-26, 1960
Seventh Regional Technical Confer-
ence & Trade Show, Olympic Hotel.
Seattle, Wash.
Exhibits: Mr. Rush Drake, 1806 Bu:-h
Place, Seattle 11, Wash.

May 24-26, 1960
Armed Forces Comnmmnications &
Electronies Association Convention
and Exhibit, Sheraton-Park Hotel.
Washington, D.C.
Exhibits: Mr. William C. Copp, 72 West
45th St., New York 36, N.Y.

June 20-21, 1960
Chicago Spring Conference on Broad-
cast and Television Receivers, Grae-
mere Hotel, Chicago, 11
Exhibits: Mr. Stanley Hopper, Zenith
Radio Corp., 6001 W. Dickens Ave,
Chicago 39, 11l

June 27-29, 1960
National Convention on
Electronics, Sheraton-Park
Washington, D.C.
Exhibits: Mr. 1. David Whitelock. Bu
Ships, Electronics Div.. Dept. of Navy,
Washington, D.C..

Military
Hotel,

inned on

March, 1960
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KAY

KAY

wav Cigna-Sweey SKV/

SWEEPING OSCILLATOR

% Ligna-Sweep +

Cat No 935-A

AUDIO—VIDEO—VHF...IN ONE INSTRUMENT!

® FREQUENCY RANGE—200 CPS TO 230 MC.

® SWEEP REPETITION RATES FROM 0.2 TO 60 CPS.

® LINEAR AND LOGARITHMIC SWEEPS.
® AUDIO SWEEP—200 CPS TO 20,000 CPS.

® 3 Highly Stable Video Bands—1 ke to 12 mc., Variable or in Single Sweep.
® RF Output of 1 Volt RMS at 70 Ohms +.5 db Over Widest Sweep Width.

¢ 8 Narrow Customer Selected Fixed Frequency Bands—20 k¢ to 12 me.

® 9 Fundamental Frequency, Wide VHF Bands—10 mc to 220 mc.

SPECIFICATIONS

VARIABLE FREQUENCY RANGES: 5-12 mc, .1-12 m¢, 10 ke-12 me,
10-220 mc (9 bands)

FIXED FREQUENCIES: Up to max. of 8 center frequencies (20 kc
to 12 mc—Customer selected)

AUDIO RANGE: 200 ¢ps to 20 ke.

SWEEP WIDTHS: Selected for maximum stahslity 1-10 mc on .53-12
mce band; .2-2 mc on .1-12 me band; 20-200 ke on 10 ke-12 mc
band; 6% to 60% of center freq. to 30 mc and 3 mc to 30 ¢
above 50 mc on 10-220 mc bands, 2-20 ke on fined frequencies
and audio range.

OUTPUT LEVEL: Continuously variable from I olt rms down to
65 db below 1 volt. =39 over widest sweep. AGC. Audio
range: variahle .5-1 volt rms.

IMPEDANCE: 70 ohms nominal (50 ohms on request). Audio range:
600 ohms.

SWEEP OU'TPUT and REPETITION RATES: Sawtooth for horizontal
deflection of oscilloscope. Approx. 7 volts peak to peak— Out.
put Impedance 1000 ohins nom.; fixed 60 cps, line locked:
fixed 30 cps. logarithmic (tor wudio and video application) 3
cont. var. ranges—.2-1 ¢ps, 1-3 cp~, 5-30 cps.

MARKERS: Swept signal available for operation of [ari-Marker
SKI' Generutor.

Optional Internal Markers, Lunited number of sharp, crystal-
controlled pulse-type markers ar customer specified frequencies
can be provided. Please inquire hefore ordering.

POWER SUPPLY : Input approx. 220 Watts, Hiv (£10%), 50-60
cps. B34 electronic regulation,

PRI(IEI:) SZ‘)S.OO f.o.b. factory. Fixed freq bands add $17.00 per
and.

SEE US AT THE IRE SHOW
BOOTHS #3512, 14, 16, 18

KA Y SRR ARt K AV PSR v e S S R e PG A W BT TR L i

d
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World Rad

The wide range of frequency and repetition rate in the
Ligna-Sweep Model SKV make it ideally suited for
alignment and testing of a wide variety of elecironic
instruments—audio amplifiers. filters. communication
receivers. radar IF channels. TV receivers and trans-
mitters.

The unit is stable and carefully shielded and filtered to
prevent spurious signals on heat frequency video hands.
A wide range of sweep repetition rates makes viewing
easy on conventional oscilloscopes. Low repetition rates
used with long persistence screens permit study of high
Q circuitry. LF limits of band cireuits and observation
of the “ring” characteristics of tuned circuits.

,C['yﬂﬂ-gwggp@ MODEL CP

SWEEPING OSCILLATORS

Cat. No, 932.A: Variable bands between 100 Lc and 215 mc.
Price: $730.00 f.0.h. fgnclory. 18 plll§c-|ype markers
avail, at customer specified freq., $17.00 each.

Cat, No. 932.8: Continuous coverape from 100 ke—130 mc.
Price: $730.00 fo.b. factory 18 pulse-type markers
avail. at customer specified freq. $17.00 each,

WRITE FOR NEW KAY CATALOG

KAY ELECTRIC COMPANY

DEPT. 1-3, MAPLE AVENUE, PINE BROOK, N. J,

CApital 6-4000

io History

TLAVYN
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FIRST Navy Militarized SSB Transmitter

Generates Cleaner Signal Using

HERMES CRYSTAL FILTERS

IRE SHOW
Booth Nos,
3038 & 3039

Hermes Crystal Filter Model
Frequency 2 Mc. Shown approx. ', size.

Single-Sideband Transmitter, Model AN/WRT-2
developed by Westinghouse Electric Corporation
for the U. S. Navy uses Hermes Crystal Filters,
Model 2MUB and 2MLB.

Recently installed on the atomic submarine SKIPJACK
(SSN585), the Westinghouse Electric AN/WRT-2 SSB Transe
mitter is now standard Navy equipment.

Single sideband signals are generated in the AN/WRT-2 by
the selective filter method employing Hermes 2MUB and 2MLB
Crystal Filters. These 2.0 Mc Crystal Filters not only offer all
the basic advantages of the filter SSB generation method, but
reduce the number of heterodyning stages required to translate
the modulated signal to the required output frequency. The
attendant decrease in unwanted signal generation results in a
cleaner signal, The AN/WRT-2 is also a more reliable trans-
mitter because fewer components are used.

In addition to the 2.0 Mc Crystal Filters, Hermes has also
supplied SSB units at 87 Kc, 100 K¢, 137 K¢, 1.4 Mc, 1.75 Mc,
3.2 Mc, 6 Mc, 8 Mc, 10 Mc and 16 Mc. These Crystal Filters are
presently installed in airborne HF, mobile VHF and point to
point UHF SSB systems.

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 in the design of
circuitry and the selection of filter characteristics best suited
to your needs. Write for Crystal Filter Short Form Catalog,.

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

Hermes
Cﬂh ELECTRONICS cCoO.

E 75 CAMBRIDGE PARKWAY, CAMBRIDGE 42, MASSACHUSETTS

2MUB, Carrier

) “ Meetings m
“ with Exhibits
|

(Continned from page 8A4)

August 23-26, 1960

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

Exhibits: Mr. Don Larson, WESCON,
1435 LaCienega BIvd., Los Angeles,
Calil.

September 19-21, 1960
National Symposium on Space Elec-
tronies & 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 Utica & Utica Munici-
pal Auditorium. Utica, N.Y.
Exhibits: Mr. R. E. Bischoff, 19 West-
minster Road, Utica, N.Y.

October 10-12. 1960
National Electronies Conference,
Hotel Sherman, Chicago, I11.
Exhibits: Mr. Arthur H. Streich, National

Electronics Conference, 184 E. Ran-
dolph St., Chicago, I

| October 24-26, 1960
East Coast Aeronautical & Naviga-
tional Electronies Conference, Lord
Baltimore Hotel & 7th Regiment Ar-
mory, Baltimore, Md.
| Exhibits: Mr. R. L. Pigeon, Westinghouse
Electric Corp., Air Arm Div., P.O. Box
746, Baltimore, Md.

Oct. 31-Nov. 2, 1960
| 13th Annual Conference on Elec-
| trical Techniques in Medicine &
| Biology, Sheraton-Park Hotel, Wash-
ington, 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
11, Mo.

November 15-17, 1960

Northeast Flectronies Research & En-
gincering Meeting (NEREM), Bos-
ton Commonwealth Armory, Boston,
Mass,

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

A

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

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE March, 1960
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The New

Ramo-Wooldridge

Laboratories

wm Canoga Park
4 =Y

LS u .,

R de SLL it oW R

...an environment dedicated to

technological research and development -

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

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

— =T

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

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

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

THE RAMO-WOOLDRIDGE LABORATORIES

®

March, 1960

8433 FALLBROOK AVENUE, CANOGA PARK, CALIFORNIA
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Quality. ..

First to last

Rectangular Flush Mounting (2%")
Model DC 227-T, AC 237.5, RF 247.T

MICROAMPERE S

BAR-RING TYPE MOVEMENTS (Exclusively Triplett)

© Self Shielded
® Not aoffected by magnetic panels or substantially
by stray magnetic fields.

® Mare Torque
® Lower Terminal Resistance

® Faster Response INSIOL SOFT IRON RING;
FULLY $IL-SHILLDID.

¢ Exceedingly Rugged and Accurate
e All Case Sizes

Rectangular Flush Mountin
Rectangular Flush Mounting (4 %") e J

Model: DC 420-PL, AC 430-PL,

Model: DC 227-PL, AC 237-PL,
RF 440-PL oce

RF 247-PL

T
20
0.¢C
MICROAMPERES
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/(\\0 e 0 ‘é\

‘ MICROAMPERES
FT

N\ AT

ALNICO MAGNET 1S MOUNTID

DH CAST ONL-PIECE PRAMI
PROVIDES PIRFICT ALIGNMINT
fOR TOP AND SOTIOM
SIARINGS. NOLDS IRON CORE
IN EXACT ALIGNMENT.

100 15';?‘
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MILLIAMPERES

O.C. VOLTS

g T
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Rectangular Flush Mounting (6")
Model: DC 626, AC 636, RF 646

& Xl
D C Vouts i |

s e9adt daoer,
TR
o

4
]

For complete details see your Electronic Parts Distributor, or write




LINE FULLY MEETS YOUR NEEDS

The name TRIPLETT has been on instruments of
our manufacture for more than 55 years, and is
regarded as a symbol of customer satisfaction to
industrials and distributors in all parts of the
world. Our instruments can be built to customer

Tilting Cass Portable
Model: 325 {DC), 335 (AC)

[ 33
MILLIAMPERES

TR

mLuAm-Enzs

\Tr‘-u7

Quality. ..

First to last

TRIPLETT ELECTRICAL

specifications or provided from our large stocks of
standard ranges in hundreds of sizes and types.
We also carry in stock many semi-finished move-
ments which can be converted readily to special
customer needs.

IR AT R th o ouerin S
\\\\\\\\ll|||||l/1//////

J A
QN \ J %y, $
\\\\\ 7

y 2
MILLIAWPERES A
> .
® N\ e

Model 420-U Unimeter 4% Model 234 Unimeter Stand

with mirror scale

INSTRUMENT COMPANY
BLUFFTON, OHIO



IRE News and Radio Notes

CURRENT IRE STATISTICS
(As of January 31, 1960)

Membership—79,514
Sections*—105

Subscetions*—27

Professional Groups*—28
Professional Group Chapters—261
Student Branchest—184

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

Calendar of Coming Events
and Authors’ Deadlines™

1960

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.,
Ohio, Apr. 12-13.

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

Int’l Symp. on Active Networks and
Feedback Systems, Engrg. Soc.
Bldg. Auditorium, New York, N. Y.,
Apr. 19=21.

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 Park
Hotel and NBS, Washington, D. C.,
May 2-5.

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

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

Cincinnati,

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 = Deadline for submitting ab-
stracts

(Continned on page 154)
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CHICAGO SPRING CONFERENCE
To Be HELD 1N JUNE

The Chicago Spring Conference (C.S.C.)
on Broadcast and Television Receivers will
be held for the first time at the Grasmere
Hotel on June 20 and 21, 1960. Sponsors are
the Professional Group on Broadcast and
Television Receivers and the Chicago Sec-
tion of the IRE.

For the most part the C.S.C. will concern
itself with entertainment consumer fields. It
will also continue the television aspect of the
Spring Technical Conference in Cincinnati,
and will run concurrently with the June
Furniture Show.

Technical papers on Broadcast and Tele-
vision Receivers and related fields are re-
quested. Further information may be ob-
tained by contacting Pieter Fockens, C.S.C.
Chairman, Zenith Radio Corp., 6001 W.
Dickens, Chicago 39, 11}.; Jack E. Bridges,
C.S.C. Papers Chairman, Warwick Manu-
facturing Co., 7300 N. Lehigh, Chicago,
IL: William G. Henke, C.S.C. Publicity
Chairman, Admiral Corp., 3800 Cortland
Ave., Chicago 47, 1ll.; or Stanley Hopper,
C.S.C. Exhibits Chairman, Zenith Radio
Corp., 6001 W, Dickens, Chicago 39, 1L

PGHEFE WiLL HoLb
ANNCAL SyMpositvym

The Professional Group on Human Fac-
tors in Electronies (PGHFE) will hold its
First Annual Symposium on Human Fac-
tors in Electronies in New York, N. Y. in
the auditorium of Bell Telephone Labora-
tories, 463 West St. (use Bethune Street
entrance), on the evening of March 24 from
7:30 pM. to 1000 pm. and all day on
March 25 from 9:30 A.M. to 5:30 p.M.

On the evening of March 24 there will be
a symposium on the topic: “Human Factors
in Electronics—a Progress Report from In-
dustry.” \\ selected panel of speakers from
various industrial organizations will con-
sider the questions:

1) How and to what extent is industry
using human factors engineering?

2) What can the PGHFLE do to support
the work of human factors engineers
in the electronic and related indus-
tries?

On March 25 a series of papers will be pre-
sented on topics such as: Theory of Man-
Machine Systems, Effect of Environment on
Human Operation of Electronic Equipment,
Fvaluation of Human Factors Design of
Systems, and so forth.

Registration fees are $2.00 per person for
IRE members and $3.00 per person for non-
members. Attendance is limited; advance
registration is recommended. Application
forms may be obtained from:

K. G. Van Wynen, Chairman
LLocal Arrangements Committee
Bell Telephone Laboratories,
Room 628A

463 West Street

New York, N. Y.

COMPUTER FEDERATION
ForMED BY ELEVEN NATIONS

Computers and information processing
assumed global importance in January with
the birth of a new international body dedi-
cated to this fast-growing technology.
Eleven nations have ratified the statutes of
the International Federation of Information
Processing Societies, which for the first time
will provide a common meeting ground for
computer experts from all over the world.
Until now, many countries, including the
United States, have had their own profes-
sional computer societies, but these groups
have had no permanent, formal means of
meeting and exchanging ideas. The need for
better communication in the field of infor-
mation processing is becoming increasingly
important as all nations come to appreciate
the vital role computers play in man’'s daily
life.

The movement to form the new Federa-
tion was a direct result of the first Interna-
tional Conference on Information P’rocess-
ing, sponsored by the United Nations
Educational, Scientific and Cultural Organ-
ization (UNESCO) and held in Paris last
June. As a result a provisional bureau for
the International PFederation was estab-
lished, with Isaac t.. Auerbach, president
of Auerbach Electronics Corp., Narberth,
Pa., named provisional chairman. Mr.
Auerbach represents the National Joint
Computer Committee of the U. S. and was
U. S. consultant to UNESCO for the Paris
conference. Also named to the provisional
committee were Professor A. A, Dorodnicyn,
of the U.S.S.R,, and \\. van Wijngaarden,
of The Netherlands, vice-chairmen, and
1. A. Mussard, of UNESCO, secretary.

The countries whose national computer
technical societies have ratified the statutes
include Canada, Denmark, Finland, France,
Germany, The Netherlands, Spain, Sweden,
Switzerland, the United Kingdom, and the
United States. In addition, Belgium, Israel,
and Japan are forming national computer
societies to qualify for membership.

It is expected that the first meeting of the
IFIP’S council later this year will result in
plans for a second International Conference
on Information Processing with an associ-
ated technical exhibit in 1963.

Membership in the IF IS now includes:
Computing and Data Processing Society of
Canada (Canada), Danish Academy of
Technical Sciences (Denmark), Finnish Na-
tional Committee for Information Process-
ing (Fintand), Association Francaise de
Calcul (France), Deutsche Arbeitsgemein-
schaft fiir Rechen-Anlagen (West Germany),
Nederlands Rekenmachine  Genootschap
(Netherlands), Instituto de Electricidad y
Automatica (Spain), Swedish Society for In-
formation Processing (Sweden), Swiss Fed-
eration of Automatic Control (Switzerland),
British Computer Society (United King-
dom), and the National Joint Computer
Committee (U.S.A.).

The National Joint Computer Commit-
tee comprises representatives of the Insti-
tute of Radio Engineers, the Association for
Computing Machinery, and the American
Institute of Electrical Engineers.

March, 1960



INTERNATIONAL CONGRESS
T0 BE HELD IN ROME

The “VIla Rassegna Internazionale
Elettronica Nucleare e della Cinemato-
grafia” will be held at the Palazzo dei Con-
gressi, Rome, Italy, from June 15 to 29,
1960, and will include an International
Technological Exhibition where all the new-
est and most interesting projects in the
fields of Electronics, Nuclear Energy and
Cinematography are being shown; and In-
ternational Scientific Congresses in which
Scientists from the world over take part by
submitting papers and/or giving lectures.
National official delegations will also be
present.

The Scientitic Congresses and the Ex-
hibition are both organized to represent a
yearly synthesis of the progress interna-
tionally achieved in the above-mentioned
fields.

The Provisional Programs of the Scien-
tific Congresses are the following:

Electronics

1) Modern amplifiers (parametric and
molecular amplifiers).

2) Spatial radiocommunications.

3) Problems connected with broadcast-
ing on bands I\ and V.

4) Electronic computers. Collation and
processing of data for research opera-
tion.

5) General survey of progress in elec-
tronics.

Cinematography

a) Long range cinematography and pho-
tography.

b) Influence of shooting and screening
sizes on the development of cinema-
tography.

Nuclear Energy

Still to be completed.

The Proceedings of the Scientific Con-
gresses of 1959 will be released shortly.

A monograph in five languages by the
title of “I.’Industria Nucleare Italiana” has
been edited by the “Rassegna” in collabora-
tion with the Ministry and the Institute for
Foreign Trade, where all Italian Nuclear
Industries are listed together with an illus-
trated presentation of their products. This
Monograph may be obtained at the price of
Italian Lira 2000 per copy from the “Segre-
teria Rassegna Internazionale Elettronica
Nucleare e della Cinematografia, Via della
Scrofa 14, Roma.”

LoNG ISLAND SEcCTION
To HoNor NEw FELLOWS

The Long Island Section of the IRE will
honor the newly elected Fellows of this sec-
tion and also newly elected overseas Fellows
at a Fellow award presentation on Sunday,
March 20, at 4:30 p.M. in the Garden City
Hotel, Garden City, N. Y.

The newly elected Fellows from the Long
Istand Section are Dr. C. E. Dean, Dr. R. K.
Hellmann, Prof. W. A. Lynch, D. S. Rau,
and W. E. Tolles. A reception for members
and guests will follow.
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ArRMY MARS NET APPOINTS
ASSOCIATE IDIRECTORS

J. P. Hoffman, Information Officer and
Frederic H. Dicksun, Chicf of the Radio
Propagation Agency of the U. S. Army Sig-
nal Corps at Ft. Monmouth, have been ap-
pointed associate net directors of the First
U. S. Army MARS SSB Technical Net.

Mr. Hoffman and Mr. Dickson will
make arrangements for originating one
speaker each month from among the Elec-
tronic Scientists and Engineers at Ft.
Monmouth.

The net can be heard each Wednesday
evening at 9 .M. EST on 4030 kc upper
sideband. The schedule for March includes:

March 2 “Transistorized Test Equipment
for the Amateur Radio Station,”
R. W. Gunderson, Editor, Braille
Technical Press, New York, N. Y.

March 9 “Fundamental Requirements for
Military SSB Receiver Design,”
D. Kahn, Instructor, Fixed Sta-
tion Equipment, U. S. Army Sig-
nal Corps School, Ft. Monmouth,
N.J.

March 16 “low Noise Preamplifiers,” Dr.
J. W. Meyer, Associate Director
Division 4, M.LT. Lincoln Lab.,
Cambridge, Mass.

March 23 IRE Convention Recess.

March 30 “Fundamentals of Single Side-
band and Some Commercial
Practice,” S. E. Piller, Group
Supervisor, Eldico Electronics
Div., Radio Engineering Labs.,
Inc., New York, N. Y.

URSI-IRE SrriNG MEETING
To BE HELD 1IN WASHINGTON

The URSI-IRE spring meeting will be
held at the Sheraton Park Hotel and the Na-
tional Bureau of Standards, \Vashington,
D. C., May 2-5. The IRE Professional
Groups on Antennas and Propagation, Cir-
cuit Theory, Information Theory, Instru-
mentation and Microwave Theory and
Techniques are cosponsoring the meeting.

The U. S. National Committee, URSI,
will hold a business meeting on Monday
morning, May 2. A combined technical ses-
sion for all participants will be held on Mon-
day afternoon, and the Commissions will
hold their business sessions on Monday and
Tuesday evenings.

The following Commissions are planning
to hold one or more technical sessions in ad-
dition to their business meetings:

Commission 1—Radio Measurement Meth-
ods and Standards, R. W.
Beatty, Chairman.

Commission 2—Tropospheric Radio Prop-
agation, I. H. Gerks,
Chairman.

Commission 3—Ilonospheric Radio Propa-
gation, L. A. Manning,
Chairman.

Commission 4—Radio Noise of Terrestrial
Origin, W. Q. Crichlow,
Chairman.

Commission 5—Radio Astronomy, E. F.
McClain, Chairman.

Commission 6-—Radio Waves and Circuits,
J. 1. Bohnert, Chairman

Calendar of Coming Events
and Authors’ Deadlines*

(Continaeed fivei page 14.4)

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

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

Int'l Conf. on Electrical Engrg. Educa-

tion, Sagamore Conf. Center, Syra-
cuse Univ., Syracuse, N. Y., Jul.

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.)

URSI 13th Gen. Assembly, Univ. of
London, London, Eng., Sept. 5-15.

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

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

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

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

Natl. Elec. Conf., Hotel Sherman, Chi-
cago, Ill.,, Oct. 10=-12. (DL*: May's
1960 Prof. T. F. Jones, Jr., School
of E.E., Purdue Univ., Lafayette,
Ind.)

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

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

Sth Ann. Conf. on Nonlinear Magnetics
and Magnetic Amplifiers, Oct. 26=-28.
(DL*: Mar. 15, D. Katz, Bell Tel.
Labs., Inc., Whippany, N. J.)

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, R. E. Kuehn,
IBM Corp., Owego, N. Y.

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

Sth 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.

* DL = Deadline for submitting ab-
stracts.

l
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NEC ELECTS 1960 OFFICERS

Dr. Lawrence W. Von Tersch (A'$4-
M'48-SNI’52), head of the electrical engi-
neering department at Michigan State Uni-
versity, has been elected president of the
National Electronics Conference for 1960.

Other officers named for the next NEC,
which will be held in Chicago at the Hotel
Sherman on October 10-12 are:

Executive vice president, Joseph ].
Gershon (8'46-M'18-S)M'54), DeVry Tech-
nical Institute; secretary, James H. Kogen,
GPE Controls, Inc.; treasurer, Dr. Harold
E. Ellithorn (A'36-M'44-SM'46), Uni-
versity of Notre Dame; assistant Treasurer,
Robert J. Parent (M'46), University of
\Visconsin.

Dr. Von Tersch, a long-time and active
participant in NEC committee work, and
formerly vice president of NEC, represents
Michigan State University in Conference
functions. He is a graduate and received the
Ph.D. degree from lowa State College.

The newly-elected NEC chairman of the
board is William O. Swinyard (A’37-M"39-
SM'43-F'45), vice-president of Hazeltine
Research, Inc. He is a past president of
NEC and was a member of the original
group responsible for the organization of the
Conference.

Committee chairmen elected are:

Arrangements, Benjamin G. Griffith
(A'38-VA'39-SAI'54), Teletype Corpora-
tion; exhibits, John S. Powers (A’44-

M’50), Bell and Howell Company; fellow-
ship award, Orville I. Thompson (A'+45-
M’46-SM’58), DeVry Technical Institute;
finance policy, Dr. John D. Ryder (A’29-
SM'45-F'52), Michigan State University;
housing, Juergen Roedel (§'47-A'50-M'55)
Hallicrafters Company; international ac-
tivities, George E. Anner (A'46-SM’54),
University of Illinois; long-range planning,
Dr. Christopher E. Barthel, Jr.,, Armour
Research Foundation; NEC party, Stanley
I. Cohn (SM’59) Armour Research Founda-
tion; 1959 Proceedings, Clyde 14. Hoffman
(A'54-7M'57-SM1"59), University of Notre
Dame; 1960 Proceedings, Dr. Thomas 1.
Butler, Jr. (\'53-M'58), University of
Michigan; program, Dr. Thomas F. Jones,
Jr. (SM’48), Purdue University; registra-
tion, L.eRoy W. Murphy, Illincis Bell Tele-
phone Company; student activities, Dr.
M. E. Van Valkenburg (5'43-A"45-SM’53),
University of Illinois.

The XNational Electronics Conference,
Inc. is a nonproft organization serving as a
national forum for the presentation of
authoritative technical papers on electronic
research, development and application.
More than 10,000 registrants are expected
at the 16th annual NEC, which will be held
in Chicago, Il in October, 1960.

A few of the activities of NEC include the
annual Fellowship Award which has a value
of $2500 and is designed to assist worthy
undergraduates to further their electronic
training; the Annual Award which honors an
author who participated in the program of
the preceding year and presented what was
considered the finest paper; and the Award
of Merit which is presented from time to
time and honors the author of a particularly
influential paper given at any prior Confer-
ence. 'The Award of Merit includes a check
in the amount of 8750, The last such award
was presented to engineer-scientist, Dr.
L.eon N. Brillouin for his paper on “A The-
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orem of Larmor and lts lmportance for
Electrons in Magnetic Fields.”

A record attendance and number of ex-
hibitors are expected in 196(). Executive and
planning committees are studying new pro-
grams in preparation for the anticipated
future growth of the Conference. Growth
has been stimulated by a management con-
sisting of representatives of the four pro-
fessional societies and nine educational in-
stitutions who participate in the Confer-
ence. A full-time staff and general manager
conduct Conference business activities at
NEC headquarters located in Chicago. Re-
quests for information regarding NEC ac-
tivities and awards should be directed to the
Chicago office.

Sponsors include the AIEE, lllinois In-
stitute of Technology, IRE, Northwestern
University and the University of Illinois.
Participants are Michigan, Michigan State,
Notre Dame, Purdue, Wayne State and
Wisconsin Universities, E1A, and the So-
ciety of Motion Picture and Television Engi-
neers.

ELECTRONICS CONFERENCE
IssUvEs CALL FOR PAPERS

The National Electronics Conference will
be held at the Sherman Hotel, Chicago, Il1.,
on October 10, 11, and 12, 1960. Authors of
papers are invited to submit abstracts of 100
to 150 words (for publication in program)
and either a 400 to 500 word summary or the
completed paper for review. Submit to Pro-
fessor Thomas F. Jones, Jr., Program Chair-
man, NEC, School of Electrical Engineer-
ing, Purdue University, Lafavette, Ind.

Technical areas typical of those covered
at the Conference include: Adaptive Servo-
mechanisms, Antennas and Propagation,
Audio, Circuit Theory, Communication
Systems, Computers, [nformation Theory,
Instrumentation and Telemetry, Masers,
Microminiaturization, Microwaves, Milli-
meter Waves, Parametric Amplifiers, Plas-
ma Research, Radar and Radio Navigation,
Radio Astronomy, Servomechanisms, Sig-
nal-Matched Filters, Solid-State Circuits,
Solid-State Devices and Materials, Space
Electronics, Communications and Naviga-
tion, Television, Transistors, and Value
Engineering.

AIr FOrCE MARS
Lists MARCH TALKS

The following is the current schedule for
the Air Force MARS Eastern Technical
Net, which can be heard Sundays from 2 to
1 p.y. EST, at 3295, 7540, and 15,715 kc.

March 6 “The IRE National Convention,”
G. Bailey. Chairman of the Con-
vention.

March 13 “Sonar Transducers,” ]J. Cam-
pani, Chief Engr., Telephonics
Corp.

March 20 “Energy Systems for Space Oper-
ations,” Dr. K. F. Rubert, Scien-
tist, NASA, Langley Field, Va.

March 27 “The Jet Pilot,” Flight Lt
H. Clark, RCAF.

April 3 “Tool Design,” F. Yesmant,
Engr., Riverside Plastics Corp.

1d Radio History|

DENVER RESEARCH INSTITUTE
ANNOUNCES PAPER DEADLINE

The Denver Research Institute of the
University of Denver will hold its 7th An-
nual Symposium on Computers and Data
Processing at the Stanley llotel in Estes
Park, Colo., on July 28 and 29, 1960. The
continuing theme of this series of meetings
has been the advanced treatment of basic
problems in computer technology. Papers
will be presented in the fields ot Components
and Devices, Logic Design, and Philosophy
of Computer Design.

Although it is anticipated that the pro-
gram will be comprised largely of invited
papers, a limited number will be selected
from papers submitted without invitation.
Authors wishing to submit papers may send
abstracts of approximately 150 words, no
later than April 1, 1960, to: W, Il. Eichel-
berger, Denver Research Institute, Uni-
versity of Denver, Denver 10, Colo.

ELECTRONICS M ARKETING
BusiNEss LETTER SERVICE
[SSTABLISHED IN NEW YORK

Shepherd's Electronics Marketing, a
monthly business letter service, was intro-
duced in January, 1960. This publication,
plus supplements, presents marketing ideas
and information exclusively for the electron-
ics industries. It is published by Shepherd
Associates, 130 West 42 St., New York,
N. Y., headed by Michael R. Shepherd,
publisher, and is edited by Sidney Feldman
(A’58), former marketing editor of Electronic
Week, associate editor of Forbes Magazine,
and contributor to publications including
The New York Times, Barron's and others.

The new publication covers electronics
markets, as well as marketing management,
services and personnel.

\Wirrow Rox Lans WiLL Howp
6th ANNUAL RapaAR SyMrosiuMm

Since 1955, annual radar symposiums
have been held at The University of Michi-
gan, Ann Arbor, in recognition of the fact
that the dissemination of information among
scientists and engineers working in the feld
of radar is necessary to improve radar tech-
niques, devices, and applications. Continu-
ing the series, the Radar Laboratory of the
Willow Run Laboratories at The University
of Michigan will conduct the Sixth Annual
Radar Symposium at Ann Arbor on June
1-3, 1960, with the support of Project
MICHIGAN and under sponsorship of the
Army, Navy,and Air Force. Project MICHI-
GAN, which engages in resecarch and de-
velopment for the U. S. Army Combat Sur-
veillance Agency, is carried on by the Willow
Run Laboratories under Department of the
Army Contract DA-36-039 SC-78801, ad-
ministered by the U. 5. Army Signal Corps.

The tentative program consists of single
general sessions each morning and multiple
specialized sessions and panel discussions
each afternoon. Papers will pertain to the
general field of radar, with particular em-
phasis on these major areas: Components
and Techniques, Propagation Phenomena,
Engineering Applications, and New Data
and Their Organization.

March, 1960



For unmatched reliability ... BOMAC BEACON MAGNETRONS

Life — up to 500 hours guaranteed — over 3000 hours reported

Frequency stability — less than 2 Mc drift per 100 hours (C band)

Power stability — drop of less than 1 db for constant voltage input

Duty cycle stability — less than 3 Mc frequency shift for a

change in duty cycle of 0.00005 to 0.002 (C band) U
Vibration — less than 2.5 Mc frequency shift from 55 to 2000 cps

Shock — withstands 100 g's of 6 millisecond duration .

Lightweight — 7 to 10 oz.
Miniaturized

Tunable over a broad band

Flxed Min.
Freq. Fraquency Peak Outptut
Tube o Range Power Mates
Band Type Tunable Mc Watts With

S S |\ o short form catalog available. Send for your copy loday,

i i ; noi tubes; high I triod illators; surge protectors.
BLM-021  Tunable  E300-9400 1000  UG4OA/U PRSRGIRIAG NI IO R R ey RO 0 e

CBLM24 Tunabie 33009500 150 TNC VISIT US AT THE IRE SHOW—BOOTH #2710-2712

c BL-212 Tunable  5400-5900 100 UG6Y/ U
c BL-243 Tunable  5400-5500 200  UGKII/U
c BL-242 Tunable  5400-5900 00 N
c ‘BLM.022 Tynable  510.5900 50 TNC
c BUM-026  Tunable  5400-4900 50 TNC
c BLM-020  Tunable  5400-5900 700  TNC l ; \
g :t?s: ;:::::: mg‘; m ":f: Offices in major cities — A subsidiary of Varian Associates,
M - N
: :}.M.-m ;::::‘,: gm l,gg ;Ng Leaders in the design, development and manufacture of TR, ATR, Pre-TR tubes; shulters;
X BLM-012 Tunsble  £900-9400 1000  TNC reference cavities; crystal protectors; silicon diodes; magnetrons; klystrons; duplexers;
X
o
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NAB Skrects T.A.M. CrRAVEN
FoR ENGINEERING AWARD

The National Association of Broadcast-
ers has announced that it will present its sec-
ond annual Engineering Achievement Award
to Federal Communications Commissioner
T. A. M. Craven (F'29) for his “long and
distinguished career” during which he has
“measurably advanced the technical state
of broadcasting through his long and vigor-
ous leadership in engineering activities.”

The award will be presented to him on
April 6 at a joint engineering-management
luncheon of the NAR's Annual Convention
in Chicago.

Commissioner Craven was selected by an
Awards Subcommiittee of the NAB's Broad-
cast Engineering Conference Committee.

He has just completed an assignment
as chairman of the United States Delegation,
Administrative Radio Conference, Inter-
national Telecommunications Union in
Geneva, Switzerland. His career includes
participation on most of the principal
international conventions on communica-
tions. He also was a pioneer in adopting di-
rectional antennas to facilitate the growth of
broadcasting.

He began a seven-year term on the Fed-
eral Communications Commission on June
30, 1956, following appointment by Presi-
dent Eisenhower. He previously had served
on the Commission during the Roosevelt
administration and was the first commis-
sioner to receive nonconsecutive appoint-
ments. His experience in Government regu-
lation of electrical communication began in
1928 when, for about two years, he served on
the staff of the Federal Radio Commission
in charge of nonbroadcast engineering mat-
ters. He first joined the FCC as its Chief
Engineer in 1935, which post he held until
he became a Commissioner.

Born January 31, 1893 in Philadel-
phia, Pa., he was graduated from the U. S.
Naval Academy in the class of 1913. During
his naval career he specialized in radio com-
munication. He served afloat as radio officer
of various battleships and as fleet radio
officer, first of the U. S. Asiatic Fleet and
then the combined U. S. Fleet. He was re-
sponsible for the first modernization of the
fleet radio communications system and re-
ceived a special commendation for his World
War I development of a means of transmit-
ting orders to ships in submarine-infested
waters without disclosing vessel positions.

During his naval and civilian Govern-
ment career, he has been a member of and
at one time chairman of the Interdepartment
Radio Advisory Committee. Since 1919, he
has been either a technical advisor, a mem-
ber, or chairman of U. S. delegations to vari-
ous international radio conferences including

the Allied Radio Consulting Committee,
Communications Conference of Allied and
Associated Powers, Provisional Inter-Allied
Radio Technical Consulting Committee, In-
ternational Radio Conference (for which
service he was commended by the Secretary
of the Navy), First International Radio
Consulting Committee, United States-
Canadian Radio Conference, International
Radio Conference, Inter-American Radio
Conference, and North American Regional
Broadcasting Conference.

In 1930 he resigned his commission as a

. Lieutenant Commander in the regular Navy

and from then, until 1944, served as a Com-
mander in the U. S. Naval Reserve.

From 1930 to 1935 he was vice president
in charge of technical matters of several
broadcasting companies. During that period
he also engaged in private practice as a con-
sulting radio engineer. From 1944 to 1949 he
was vice president in charge of technical
matters for the Cowles Broadcasting Co. At
the same time he was a member of the board
of directors of the National Association of
Broadcasters. In 1949 he became a member
of the firm of Craven, Lohnes and Culver,
Washington, D. C. He is a past president of
the Association of Federal Communications
Commission Consulting Engineers.

CinciNnNaTI CONFERENCE
To BE HELD IN APRIL

The Spring Technical Conference of the
Cincinnati Section of the IRE will be held
on Tuesday and \Wednesday, April 12 and
13, 1960, at the llotel Alms in Cincinnati,
Ohio.

Under the direction of John Ebbeler, the
committee has decided to present the Four-
teenth Annual Conference in conjunction
with the American Rocket Society. The
conference themes are electronic data proc-
essing and space technology.

The committee members for the confer-
ence are J. R. Ebbeler, Conference Chair-
man; A. B. Ashman, Registration Chairman;
R. P. Schlemmer, Advertising Chairman;
S. W. Stuhlbarg, Papers Chairman; C. F.
\Vinder, Banquet Chairman; R. H. LL.ehman,
Arrangements Chairman; and V. Scott,
Publicity Chairman.

The sessions will be:

1. Venus, Target for Tonight

I1. Re-entry

I11. Bio-Electronics

1V. Objectives of the IGY

V. Inertial Guidance

V1. Can Machines Outthink People?

VII. Electronic Data Processing Comes of
Age
VI, Why Will Tunnel Diodes Revolu-
tionize Electronics?

OBITUARY

James W. McRae (A’37-F'17), Vice
President of AT&T Co. and 1953 President
of the TRE, died recently at the age of 49.

Born on October
25, 1910 in Vancou-
ver, B. C., Canada,
Dr. McRae received
the BS.E.E. degree
in 1933 from the Uni-
versity of British Co-
lumbia. e received
the M.S. and Ph.D.
degrees from Califor-
nia Institute of Tech-
nology in 1934 and
1937, respectively.

Early in 1937 he
had joined the Bell Telephone Lahoratories,
where he engaged in research on trans-
oceanic radio transmitters. After working on
microwave research, he worked on military
projects, including a spectal microwave oscil-
lator for the NDRC and early association
with several microwave radar projects. After
serving in the U. S. Army Signal Corps in
World War I1, he returned to Bell Labs. to
beconie Director of Radio I’rojects and Tele-
vision Research in 1946. In 1947 he became
Director of Electronic and Television Re-
search, which made him responsible for elec-
tron dynamics research. te was appointed
Director of Apparatus Development 1 in
1949, and later that yvear he became Director
of Transmission Development. In 1951 he
was elected a Vice President of the Labora-
tories, in charge of the Systems Organiza-
tion, responsible fo.r switching and transmis-
sion development and systems engineering.
In 1953 he was elected a Vice-President to
Western Electric Co. and President of
Sandia Corp. In 1958 he was elected Vice
President of AT&T, responsible for the
defense activities of the Bell Systen.

In 1958 he was appointed to the General
Advisory Committee to the Atomic Energy
Commission, and in 1959 he was named
Chairman of the Army Scientific Advisory
Panel.

Dr. McRae was a member of the Board
of Editors of the IRE from 1946 to 1949. lle
was chairman of the New York Section in
1949, Chairman of the Ad Hoc Committee
on Technical Groups, and Chairman of a
Committee on Section vs Subsection Prob-
lems in 1952. He was a member of the Board
of Directors and the Executive Committee
from 1949 to 1955. He also served on a num-
ber of other Institute committees.

Dr. McRae received honorary mention
from Eta Kappa Nu as an outstanding
young electrical engineer in 1943, and he re-
ceived the Legion of Merit for his work in
radar during World War 11. He was a mem-
ber of AIEE and Sigma Xi.

J. WO McRae

1960 Nuclear Congress

New YOrk CoLisetrs, NEW YORK, N. Y., ArriL 4-7, 1960

A partial program of sessions planned for
the 1960 Nuclear Congress, to be held in the
New York Coliseum, April 4-7, has been
announced by Dr. Clarke Williams, chair-
man of the Nuclear Congress.

The Congress, a gathering of representa-
tives from all areas of the nuclear field, is

18A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

sponsored by 28 leading engineering, scien-
tihe, management, and technical organiza-
tions. It consists of the 6th Nuclear Engi-
neering and Science Conference, the 8th
NICB Atomic Energy in Industry Confer-
ence, and the 6th International Atomic Ex-
position.

The Exposition, which was established in
1954, will include at least 130 exhibits of the
manifold products and services available for
the peaceful use of atomic energy. More
than 1000 requests for information regard-
ing participation in the exhibit have been re-
ceived from firms all over the world.
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NOW...every volume tester of semiconductor

devices can profit with @m&m

(TI's Sequential Mechanism for Automatic Recording and Testing)

This new automatic testing-recording system offers
you greater speed, more consistent accuracy, and Jower
unit testing costs than are obtainable by any hand testing
means. Whether your requirements are Engineering
Studies, Quality Assurance. Quality Control or Reliability
Testing of semiconductor devices. SMART will add
greatly to the efficiency of your operation.

The standard SMART machine enables you to meas-
ure up to 16 different d-c parameters of a transistor or
other semiconductor device and record these data within
12 scconds. A minimum time of .5-second is required to
test cach parameter and an additional .2-second records
the intefligence on an IBM 526 Summary Punch or other
digital recording device. Using all 16 parameters. of
course. 300 transistors may be tested per hour: however,

fewer parameters would be desired on most testing runs
and upwards of 500 semiconductors/hour could be han-
dled easily.

Sixteen programming modules permit you to skip, hold,
or delay individual tests as well as control the level of
biasing supplies. You may record actual parameter values
or set the machine for rejection limits only. Overall sys-
tem accuracy is 1% of full scale readout.

The highly versatile SMART. with auxiliary consoles,
may also be used for small signal h parameters: pulse,
high frequency and power testing; and with environmental
equipment in many types of factorial analyses. Also, the
system may utilize scanning units for production runs,
thus adding another high speed automatic feature.

Request Bulletin A-701 for additional information. To
solve your specialized testing problems on electronic com-
ponents such as transistors, diodes, capacitors, resistors,
and inductors. call TI's experienced application engineers.

TEXAS INSTRUMENTS

I NCORPORATED

GEOSCIENCES & INSTRUMENTATION DIVISION

3609 BUFFALO SPEEDWAY ® HOUSTON 6, TEXAS
CABLE: TEXINS

Be sure to see the SMART Machine
in operation at the IRE Show
New York, March 21-24
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The Congress sessions are expected to
draw the largest audience of engineers and
related specialists—as well as the largest rep-
resentation of industrial and scientific ex-
hibitors—ever to attend an event of this
kind.

The estimate of this record-breaking at-
tendance is based on the fact that 35 per cent
of the nation’s 600,000 engineers live and
work within 300 miles of New York, N. Y.,
and many others have headquarters there.

The theme of the meeting, according to
E. B. Gunvou, program committee chair-
maa of the Nuclear Congress, will be “What
Will the Future Development of Nuclear
Energy Demand from Engineers?” This
question will be approached through a series
of reports, papers, and discussions on a wide
variety of subjects related to the peaceful
use of atomic energy.

Environment Session I

Chairman: J. C. Callahan, JMorris
Knowles, Inc.

“Current Cost and Construction Experi-
ence at Yankee Reactor Site,” C. T. Chare,
Stone & Webster, Boston, Mass.

“Pressure Suppression,” F. F. Mautz,
Pacific Gas & Electric Co., San Francisco,
Calif.

“Pressure Liquidation,” A. F. Kolflat,
Sargent & Lundy, Chicago, Il

“Review of Shippingport Operations—
Site Factors,” J. E. Gray, Duquesne Light
Co., Pittsburgh, Pa.

“\ Progress Report on the N.S. Sa-
vannah,” P. P. Eddy and K. W. Hess, Nu-
clear Prajects Office, Washington, D. C.

Environment Session II

Chairman: M. Eisenbud,
Univ., New York, N. V.

“Local Problems in Regulation,” H. Blats,
New York City [Health Dept., New York, N. ¥

“State Food Problems,” L. Menser,
Hartford City Health Dept., Hartford, Conn.

“Needs for Uniformity in Laws.”

“International Problems in Radiation,”
Representative of the U. N.

New York

Environment Session III

Chairmen: E. S. Cole, Pitometer Assocs.,
and R. E. Fuhrman, Fed. of Sewage & Induslt.
Wastes Assoc.

“Environmental Radioactivity in Large
Area Surrounding Nuclear Electric Plant,”
J. V. Nehemias, Radiological Health Surveys
of National Sanitation Found., Univ. of
Michigan, Ann Arbor.

“Strontium 90 in Surface Waters,” C. P.
Straub, L. R. Setter, P. F. Hallbach, Dept.
of Health, Education and Welfare, Washing-
ton, D. C, and R. A. Taft Engrg. Center,
Cincinnati, Ohio.

“Use of Tritium as a Tracer in Evaluat-
ing Waste Discharges,” W. J. Kaufman and
R. M. Hours, Univ. of California, Berkeley.

“Hanford Reactor Efluent Contribution
to Environmental Radiation Dose,” R. L.
Junkins, General Electric Co., Richland,
Wash.

Materials and Components Session I

Chairman: B. W. Dunninglon, Baltelle
Memorial Inst., Columbus, Ohio.

“Effect of Irradiation on Tensile Proper-
ties of High-Temperature Steel and Non-
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Ferrous Alloys,” S. Bartz, Phillips Petroleum
Co.

“Experience in Use of Organic Coolant
in Nuclear Reactors,” H. Perlman, Atomics
International, Canoga Park, Callf.

“Problems in Contamination of Water-
Cooled Reactors Using Stainless Steel Com-
ponents, ” D. Foley, Alcoa, Inc., Schenectady,
N. Y.

Materials and Components Session 1I

“Ignition and Detonation of Uranium in
Boron T'rifluoride Solutions,” R. Johnson,
F. Horn and G. Strickland, Brookhaven Nu-
tional Lab., Upton, N. V.

“Uranium-Thorium Reprocessing; Cost
Outlook for Commercial Operation,” R. J.
Klotsbach, Union Carbide Nuclear Co., New
York, N. Y.

“The Plutonium Cycle,” J. J. Cadwell,
Hanford Atomic Products Operation, General
Electric Co., Richland, Wash.

“Nuclear Fuel in West Germany,”
A. Boettcher, Degussa, Frankfort, Germany.

“Low Impurity Core Material.” G. Pan-
cer and J. L. Zegger, Alco Products, Schenec-
tady, N. Y.

Reactor Session I
U. S. Power Reactors

Chairman: S. Baron or B. Noyes, Burns
& Roe, Inc., New York, N. Y.

“The Army Nuclear Power Program,”
Col. D. G. Williams, Chief, Army Nuclear
Power Program.

“BUDOCKS Role in the Development
of Nuclear Power for the Navy’s Shore Es-
tablishments,” Comm. W. J. Christensen,
CEC, U. S. Navy.

Reactor Session II
Research Reactors and Radiation Facilities

Chairman: H. Neal, American Machine
& Foundry.

“BMTI Reactor Operations and Interest-
ing Experiments,” J. Chastane.

“Itow to Live with Experimenters Oper-
ating Problems with New Reactors,”
J. Cox, Oak Ridge National Lab., Oak Ridge,
Tenn.

“McMaster University Reactor Experi-
mental Operations,” Dr. Thod or W. Flem-
ing, McMaster Univ., Hamilton, Ont.

“BNL Medical Reactor with a Survey of
Other Reactor Operating Difhculties and
Remedies,” R. Burrell, Brookhaven National
Lab.. Upton, N. Y.

Reactor Session III
Progress in Reactor Instrumentation

Chairman: H. A. Lamonds, North Caro-
lina State College, Raleigh.

“Application of Control and Iustrumen-
tation,” W. Lapinski, Argonne National
Lab.

“Application and Effect of Control and
Instrumentation,” C. F. Obermesser, West-
inghouse Electric Corp.

“C. & I Equipment—In-Core,” H. M.
Ogle, General Electric Co., San Jose, Calif.

“C & | Equipment—External,” E. P.
Epler, Oak Ridge National Lab., Oak Ridge,
Tenn,

“Significance and Need of C & I,”" H. E.
Vann, Atomic Energy Commission.

World Radio Histo

Reactor Session IV
Advanced Reactor and Fuel Cycles

Chairman: L. J. Everett, Philadelphia
Electric Co., Philadelphia, Pa.

“Advanced Water Cooled
representative of Westinghouse.

“Army Gas Cooled Reactor Systems
Program,” M. A. Rosen and Capt. . A.
Bicher.

Reactor,”

Nuclear Propelied Aircraft Session I

“Some Practical Methods for Fabricating
Shields for Nuclear Powered Aircraft,”
W. Q. Hullings and J. L. McDaniel, Covair,
Fort Worth, Texas.

“Nuclear Propulsion for Lifting (Large)
Space-Stations into Orbit,” Dr. R. A. Mayer,
Norair Div. of Northrop Corp.. Hawthorne,
Calif.

“Nuclear Ramjet Developments,” T. C.
Merkel, Univ. of California, Radiation Lab.,
Liverniore, Calif.

“The Effect of Gamma Radiation Upon
an Electro-Hydraulic Servo System,” R. N.
Miller and W. C. Bennett, Lockheed Aircraft
Corp., Marietta, Ga.

Aircraft Nuclear Propulsion Session II

“The Nuclear Propelled Airship,” L.
Jurich, Goodyear Aircraft Corp., Akron,
Ohio.

“Potential of Nuclear Powered \ircraft
for Commercial Cargo,” J. F. Brady, Jr.,
Covair, San Diego, Calif.

“Three Approaches to Achieving Re-
liability for Nuclear Powered Navy A\ir-
craft,” L. Credit, Nuclear Div., The Martin
Co., Baltimore, Md.

Nuclear Standards Session

Chairman: F. L. LaQue. International
Nickel Co., New York, N.Y.

N. L. Mochel, Westinghouse Electric
Corp., Lester Station, Philadelphia, Pa., will
speak for the American Society for Testing
Materials, of which he is a past president.

Dr. C. R. McCullough, Atonmiic Encrgy
Commission, Washington, D. C., whois chair-
man of the American Nuclear Society Stand-
ards Committee, will speak for that group.

E. Bailey. Comnionwealth Edison Co.,
Chicago, Ill., will speak for the .\merican
Society of Mechanical Engineers’ Special
Committee on Nuclear Power of the Boiler
and Pressure Vessel Committee.

J. A. Klapper, Ebasco Service Inc., New
York, N. Y., will speak for American Stand-
ards \ssociation. He is chairman of the Ma-
terials Task Force, Nuclear Advancement
Committee, of the Standards Association.

Isotope Application Session

“Industrial Radioisotope .\pplications
Development Sponsored by AEC,” P. G.
Acbersold, Office of Isotopes Development,
United States Atomic Energy Commission,
Washington, D. C.

“Isotopes in Petroleum Production,”
M. Williams, Humble Oil & Refining Co.,
Houston, Texas.

“Industrial Activities in Applications of
Radioisotopes,” P. Kruger, Nuclear Science
& Engineering Corp., Pittsburgh, Pa.

“Isotopic Power,” J. G. Morse, Isotopic
Power Dept. The Martin Co., Baltimore, Md.

“Preparation, Properties and Applica-
tions of Radioactive Clathrates,” D. J.
Chleck, Tracerlab Inc., Waltham, Mass.
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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 MI/CROID ® coils so valuable in
transistorized circuitry. Type 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.

Sizes of MLP and 400 cps to 1.9 kes— e x 11916 x 2

2kes to 4.9 kes— Mg x 1% x 1%
-m JCROIDS Skesandup —%x Bisx %

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
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Catalogue #104 describing Burnell’s full line of toroids,
filters, and related networks, please ask for it.
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Note: First informal meeting of Club members will be
held in Burnell Booths 2909-2910 during the IRE Show,
New York Coliseum, March 21-24. See you there.
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Professional Groups”

Aeronautical & Navigational Electronics
(G-11)—L. M. Sherer, RTCA, Bldg. T-§,
16 and Constitution Ave,, N.\V'. Washing-
ton 25, D. C.: . R. Mimno, Harvard
Univ., Canmibridge, Mass.

Antennas & Propagation (G-3)—.\. Dorne,
Dorne and Margolin, Westbury, L. 1,
N.Y.: S0 AL Bowhill, Pennsylvania State
Univ., University Park, Pa.

Audio (G-1)—Prof. A. B. Bereskin, E.E.
Dept., Univ. of Cincinnati, Cincinnati 21,
Ohio; M. Camras, Armour Res. Found.
Tech. Ctr., Chicago 16, 111

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

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

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

Circuit Theory (G-4)--S. Darlington, Bell
Telephone Labs., Murray Hill, N. I.;
\W. Bennett. Bell Telephone Labs., Mur-
ray Hill, N. J.

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

Component Parts (G-21)—]. ]. Drvostep,
Sperry Gyroscope Co., Mail Station 1A
36, Great Neck, 1. 1., N. Y.; G. Shapiro,
Engineering Llectronics Sec. Div. 1.6,
NS, Connecticut Ave. and Van Ness St.,
Washington, D. C.

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

Sections”

Education (G-25)—]. G. Truxal, Head,
Dept. of E.E., Polytechnic Inst. of Brook-
Ivn, Brooklyn, N. Y.; W. R. Lelage,
Dept. of E.E., Syracuse Univ., Syracuse.
N.Y.

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

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

Engineering Management (G-14)—I1. M.
O'Bryan, Sylvania Elec. Prods., 730 3rd
Ave., N. Y. 17, N. Y.; A. H. Rubenstein,
Northwestern Univ., Evanston, Iil.

Engineering Writing and Speech (G-16)—
I. . Patterson, Jr., RCA, Bldg. 13-2,
Camden, N. J.; I. Kinn, Electronics. 330
W.42Se, NYO N Y.

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

Industrial Electronics (G-13)—]. E. Eise-
lein, RCA Victor Div., Camden, N. ].;
R. W. Bull, Armour Res. Found., Chi-
cago, 11l

Information Theory (G-12)—P. [Elias,
M.LT., Rm. 26-347, Cambridge 39,
Mass.; G. A, Deschamps, E.E. Dept.,
Univ. of Hlinois, Urbana, 11

Instrumentation (G-9)—C. \\. Little, C-
Stellerator Assoc., Box 451, Princeton,
N. J.: G. B. Hoadiey, Dept. of E.l<,
North Carolina State College, Raleigh,
N. C.

Medical Electronics (G-18)—\\". . Tolles,
Airborne Instruments Lab., 160 Old
Country Rd.. Mineola, L. 1., N. Y., L. B,
Lusted, Univ. of Rochester Medical

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

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

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

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

Production Techniques (G-22)—I1.. M\l
Ewing, General Electric Co., HMELD
CSP-3, Syracuse 1, N. Y.; A. R. Gray,
Rte. #1, Box 940, Orlando Vineland Rd..
Wintergarden, Fla.

Radio Frequency Interference (G-27)—
J. P. McNaul, U. S. Signal Corps., tldqrs.
Ft. Monmouth, N. J.; P. O. Schreiber,
Technical Wire Prods., Springfield, N. |.

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

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

Ultrasonics Engineering (G-20)—\W. Roth,
Roth Lab., 1240 Main St., Hartford 3,
Conn.; O. Mlattat, Aerophysics Dev.
Corp., ’.0. Box 689, Santa Barbara,
Calif.

Vehicular Communications (G-6)—.\. .\.
MacDonald, Motorola, Inc., 4545 Au-
gusta Blvd., Chicago 51, 11l.; R. I>. Gif-

Akron (4)-—C. 1. Morrill, 2248 16th St
Cuyahoga Falls, Ohio; C. M. Kelly, 2915
Silver Lake Circle, Cuvahoga Falls, Ohio.

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

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

Anchorage (7)—R. O. Voight, HQ Alaskan
Command, APO 942, Seattle, Wash.;
J. T. Little, Star Route B, Rox 3453,
Spenard, Alaska.

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

Baltimore (3)—Benjamin Wolfe, 6112 Tallis

* Numeral- in parenthesi< following seczions_desig-
nate region number. First name designates Chairman,
second name Sccretary,
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Rd.. Baltimore 7, Md.; J. A. Houston,
1825 Dunwoody Rd., Baitimore 34, Md.
Bay of Quinte (8)-—H. L. Blacker, Northern
Electric Co., Ltd., 250 Sidney St., Belle-
ville, Ont., Canada; G. M. Turney,
R.R.2, Carrying Place, Ont., Canada.

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

Benelux—Illerre Rinia, P’arklaan 24, Eind-
hoven, Netherlands; BB, B. Barrow,
S.ADT.C,, Box 174, The Hague, Nether-
lands.

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

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

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

ford, General Electric Co., Syracuse,
N.Y.

Gamba, 1337 Charcas. Buenos Aires,
Argentina.

Buffalo-Niagara (1)—]. P. \Welsh, 344
Lisbon Ave., Buffalo 15, N. Y.; W. B.
Howells, Jr., 1268 92nd St., Niagara Falls,
N.Y.

Cedar Rapids (5)—D. O. McCoy 2315
Blake Blvd., Cedar Rapids, lowa; G. M.
Hodgin, R 3, Marion, lowa.

Central Florida (3)—\\. S. Hines, 1320 In-
dian River Dr., Eau Gallie, Fla.; C. L.
Mattox, 209 Beverly Re., Cocoa, Fla.

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

Chicago (5)—R. . Bard, General Radio Co.,
6605 \V'. North Ave., Oak Park, H1.; W. B.
MecClelland, 7036 N. Tahoma, Chicago 46,
1.

China Lake (7)—R. T. Merriam, 1501-B
Smith Road, China Lake, Calif.; L. D.
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CBS 6792
Unique high-voltage
shunt-regulator
pentode

CBS 6L6WGB
Military
preferred
power pentode

CBS 6216

Proven high-perveance,
high-efficiency
beam pentode

CBS 6627 /OB2WA
Improved
voltage regulator
or reference tube

CBS 3B4
Instant-heating
vhf beam power
amplifier

CBS 7439
Advanced Krytron
cold-cathode
trigger

CBS ECC88/6DJ8

High-performance,
frome-grid
twin triode
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CBS 3D21B

Compact high-power,
high-voltage
pulse modulator

CBS 6AU6WB

Popular
general-purpose
reliable pentode

CBS 7548

Practical
secondary-emission
pulse amplifier
(4 musec rise time)

\\\“" \

Your move
0
reliability...

INDUSTRIAL
TUBES

The CBS tubes described offer you many
moves to greater reliability and improved cir-
cuit performance. They represent just a few
types from the rapidly growing CBS indus-
trial tube line.

For v-r . .. reliable miniature and larger
allied receiving . . . krytron . . . secondary-
emission . . . ultrahigh-resolution cathode-

ray ... frame-grid . . . and special-purpose in-
dustrial tubes, call your local sales engineer-
ing representative or your Manufacturers
Warehousing Distributor. Ask for data.

Many new CBS industrial tubes are being
developed to help solve your design prob-
lems. Your CBS sales engineer will be glad
to keep you posted.

CBS ELECTRONICS

A Division of Columbia Broadcasting System, Inc,

Sales Offices: Danvers, Mass., 100 Endicott St., SPring 4-2360
Newark, N.J., 231 Johnson Ave., TAlbert 4-2450 « Melrose
Park, Ill., 1990 N. Mannheim Rd., EStebrook 9-2100 « Los
Angeles, Calif., 2120 8. Garfield Ave., RAymond 3-9081
Atlanta, Ga., Cary Chapman & Co., 672 Whitehall St.,
JAckeson 4-7388 o Minneapolis, Minn., The Heimann Co..
1711 Hawthorne Ave., FEderal 2-5457
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Bryant, Box 333, Naval Ord. Test Sta.,
China Lake, Calif.

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

Cleveland (4)—R. A. Dambach, 3881 \\.
162, Cleveland 11, Ohio; R.]. Plaisted,
Westinghouse Broadcasting, 6600 Broad-
view Rd., Parma, Cleveland 34, Ohio.

Colombia—T. ]. MNeek, .\partado Aereo
78-15, Bogota, Colombia: F. S. Garbrecht,
Apartado Nal. 2773, Bogota, Colombia.

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

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

Dallas (6)—7T. B. Moseley, 6114 Northwood
Rd., Dallas 25, Tex.; Tom Prickett, Jr.,
805 Clearwater Dr.. Richardson, Tex.

Dayton (4)—D. G. Clute, 4424 Appleton PL,,
Kettering 40, Ohio; R. J. Framme, 316
Claranna, Dayton 9, Ohio.

Denver (6)—\\. G. Worcester, 784 10th St.,
Boulder, Colo.; H. S. Johnson, 1241
Monaco Pkwy., Denver 20, Colo.

Detroit (4)—L. J. Giacoletto, Ford Motor
Co., Scientific Lab., Box 2053, Dearborn,
Mich.; H. W. Hale, Dept. of Elec. Engrg.,
Wayne State University, Detroit 2, Mich.

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

Elmira-Corning (1)-—0D. F. Aldrich, 1030
Hoffman St.,, Elmira, N. Y.; T. G.
Keeton, 611 McDowell P, Elmira, N. Y.

El Paso (6)—\W. A. Toland, 912 Brazi! St.,
El Paso, Tex.; \. M. Rojash, 2326 Copper
St., El Paso, Tex.

Emporium (4)—H. J. Fromell, Sylvania
Elec. Prod., Inc,, Emporium, Pa.; J. L.
McKain, 239 W. Allegany Ave., Empo-
rium, Pa. ’

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

Evansville-Owensboro (5)—I.. E. Roberts,
Ir., 2516 Iroquois Dr., Owensboro, Ky.;
K. G. Miles, 2105 E. Gum St., Evansville
14, Ind.

Florida West Coast (3)—Raymond Murphy,
12112 N. Edison Ave., Tampa 4, Fla.;
Leonard Swern, Sperry Microwave Llec-
tronics Co., Box 1828, Clearwater, Fla.

Fort Huachuca (7)—]Jules C. Domingue,
62506 Barnes St., Fort tHuachuca, \riz.;
Ahmad S. Montasser, 368 \Wolfe St.,
Sierra Vista, Ariz.

Fort Wayne (5)—Theodore Major, 5355
Meadowbrook Dr., Fort Wayvne, Ind.;
C. F. Mason, 15194 Crescent Ave.,
Fort Wayne, Ind.

Fort Worth (6)—G. 1. Robertson,
Tracyne Drive, Fort Worth 14,
W. D. Raymond, 2015
Arlington, Tex.

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

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

Hawaii (7)—Melvin S. Vittum, 218 Kuuhoa
Pl, Kailua, Hawaii; Gene Piety, 2030
Home Rule St., 1onolulu 17, Hawait.

5749
Tex.;
Valley Lane,
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Houston (6)—R. J. Loofbourrow, The Texas
Co., Box 425, Bellaire 10, Tex.; \WW. P.
Schneider, 8417 Bluegate, Houston, Tex.

Huntsville (3)—H. H. Hosenthien, 515
Madison St., Huntsville, Ala.; W. H.
Cook, Jr., 2702 Evergreen St., S.E,
Huntsville, Ala.

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

India—Officers to be elected.

Israel—Israel Cederbaum, 117-13, Ramot
Remez, Haifa, Israel; Ephraim Weissberg,
4 Shalom \leihem St., Haifa, Nave
Shaanan, Israel.

Italy—Algeri Marino, Via Guido d’Arezzo
14, Rome, laly; Giuseppe I>. Tarchini,
Laboratorio Ricerche Elettr., Via Del
Parlamento N. 33, Borgolombardo, Mi-
lan, haly.

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

Kansas City (6)—N. E. Vilander, 2509 \\.
83rd St., Kansas City 15, Mo.; Felix AL
Spies, Bendix Aviation Corp., Box 1159,
Kansas City 41, Mo.

Little Rock (6)—\'. L. Dillaplain, 203 S.
Pine St., Little Rock, Ark.; R. V. Anders,
1814 Wolle St., Little Rock, \rk.

London (8)—]. A. Fulford, Physics Dept.,
Univ. of Western Ontario, London, Ont.,
Canada: P’hilip Golden, Box 385, Byron,
Ont., Canada.

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

Los Angeles (7)—Burgess Dempster, Elec-
tronic Engrg. Co. of California, 1601 E.
Chestnut Ave,, Santa Ana, Calil.; Jeremy
Lewi, Packard-Bell, 12333 \W. Olvmpic,
Los Angeles 64, Calif.

Louisville (53)—\\. J. Ryan, 4215 North-
western Pkwy., Louisville 12, Ky.; H. T.
Smith, 2511 Saratoga Dr., Louisville, Ky

Lubbock (6)—]J. ]. Criswell, 511 50 St., Lub-
bock, Tex.: ]. P. Craig, Route 7, Lubbock,
Tex.

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

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

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

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

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

New York (2)—Joseph Reed, 52 Hillcrest
Ave., New Rochelle, N. Y.; Herbert \V.
Pollack, 300 Lennox Road, Brooklyn,
N.Y.

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

Northern Alberta (8)—Roy Usher, St. Al-
bert, Alta., Canada; William L. Storms,
11903 125 St., Edmonton, Alta., Canada.
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Northern New Jersey (2)—G. D. Hulst, 73
Mt. Prospect Ave., Verona, N, J.; John G.
Kreer, Jr., 114 Mountain Ave. Bloom-
field, N. |.

Northwest Florida (3)—\\'. F. Kirlin, 312
May Circle, Bens Lake Area, Eglin AFB,
Fla.; H. H. Hufnagle, 1 Katherine Ave.,
Fort Walton Beach, Fla.

Oklahoma City (6)—Thomas K. McDonald,
205 \WW. Coe Dr., Midwest City, Okla.;
Elmo Black, 1701 N. \W,, 35, Oklahoma
City 18, Okla.

Omaha-Lincoln (5)—R. H. Ralls, 58353
William St., Omaha 6, Neb.; R\ Strat-
bucker, University of Nebraska, College
of Medicine, 42 & Dewey Ave., Omaha,
Neb.

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

Ottawa (8)—Frank V. Cairns, Radio Div.,
National Res. Council, Ottawa, Ont.,
Canada; Michael Yurko, 1295 Wesmar
Drive, Ottawa, Ont., Canada.

Philadelphia (3)—\\". A. Howard, National
Broadcasting Co., 1619 Walnut St., Phila-
delphia 3, Pa. (Chairman).

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

Pittsburgh (4)—A. E. Anderson, 1124
Olyvmpic Heights Dr., Pittsburgh 35, Pa.
(Chairman).

Portland (7)—]. C. Riley, 2039 S.E. Yamhill
St., Portland 14, Ore.; Langdon C. Hed-
rick, 35 S.\V. 88 Ave., Portland 25, Ore.

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

Quebec (8)—Paul Du Berger, 1267 Villars
Ave., Sillery, P.Q., Canada; Theodore
Wildi, 1365 De Longueiul, Quebec City,
P. Q., Canada.

Regina (8)—L. E. McBride, 3211 Regina
Ave., Regina, Sask., Canada; Jack M.
McNeil, 3147 Retallack St., Regina,
Sask., Canada.

Rio de Janeiro—lieitor Bonapace, Rua
Nascimento Silva 372, Ipanema, Rio de
Janeiro, Brazil; Zoltan Fuzesi, Caixa
Postal 2668, Rio de Janeiro, Brazil.

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

Rome-Utica (1)—\V. J. Kuehl, 5 Hoffman
Road, New Hartford, N. Y.; R. A. Zach-
ary, Jr., 11 Arbor Drive, New Hartford,
N.Y.

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

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

Salt Lake City (7)—R.\\". Haegele, ¢/o Eitel-
McCullough Inc., 1678 S. Pioneer Rd.,
Salt Lake City, Utah: A. W. Vodak,
Sperry Utah Engrg. Labs., 322 N. 21 \W.
Street, Salt Lake City, Utah.

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

San Diego (7)-R. ]J. Cary, Jr., 4561 Nor-
mandie PL, La Nesa, Calif.; ]. E. Deaven-
port, 2128 Fairtield, San Diego 10, Calif.
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COLUMBUS
SEMICONDUCTORS
DELIVERS
DOUBLE DIFFUSED
SILICON RECTIFIERS
.UP TO
2000 VOLTS PIV

IN PRODUCTION [Py
QUANTITIES!

1010 Saw Mill River Rd., Yonkers, N.Y.
YOnkers 8-1221 TWX: Yonkers, NY-1369

Part of an extensive line of
high performance, quality
proven silicon power recti-
fiers ... JEDEC types exceed-
ing MIL specifications.

SEE US FIRST AT

BOOTH

 TAPER PIN TERMINAL BOARDS

A

New single row Taper Pin Ter-
minal Board available in 10 or 20
feed-thru type taper receptacles,
single and double feed-thru con-
nections. Ideal for computer and
data processing pragromming,
multi-channel communications
systems, etc.

EASY TO

MOUNT AND STACK
TPB.20.S

Barriers across both faces increase
creepage path; elongated holes
facilitate mounting; nesting pro-
jection ond recess aid stacking.
Brass receptacles provide low con-
tact resistance. 14 |bs. min. pull aut

Gen-Pro boards have passed Navy
2,000 ft. Ib. high shock requirements

with standard selderless taper pins. os specified by MIL-S-9018.
Malding compaund is MAI-60 (Class
Alkyd) of MIL-M-14E. WRITE NOW FOR FURTHER DETAILS

GENERAL PRODUCTS CORPORATION
Over 25 Years of Quality Molding

UNION SPRINGS, NEW YORK TWX No. 169

a

tradition
m

voltage
regulated

dc
power

supplies

Ke

the

standard
for the

“state
of the
art”
for over

14 years

More than
120 standard
active models

transistorized

vacuum tube

magnetic

For complete
specifications

send for
Catalog B-601.

kepco

131-42 SANFORD AVENUE
FLUSHING 55, N. Y.
IN 1-7000

TWX # NY 4-5196

Visit us ot Booths
2636-2638 IRE Show




San Francisco (7)—V. B. Corey, 385 Gravatt
Dr., Berkeley 5, Calif.; S. F. Kaisel,
Microwave Electronics Corp., 4061 Trans-
port St., Palo Alto, Calif.

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

Seattle (7)—L. C. Perkins, Box 307, Des
Moines, Wash.; 1. H. Judson, Jr., 2006
14 Ave., N\., Scattle 2, Wash.

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

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

South Carolina (3)—F. A. Smith, Rt. 4,
Melrose, Box 572, Charleston, S. C.;
J. E. Cook, 44 Colleton Dr., Byrnes
Down, Charleston, S. C.

Southern Alberta (8)—R. \W. II. Lamb,
Radio Sta. CFCN, 12th Ave. & 6th St. E.,
Calgary, Alberta, Canada; R. E. Gordon,
522 19th Ave. N.\W,, Calgary, Alberta,
Canada.

Syracuse (1)—Donald E. Maxwell, 117
Buffington Rd., Syracuse 10, N. Y.; R. E,
Gildersleeve, 110 S. Burdick St., Fayette-

Subsections

ville, N. Y.

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

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

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

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

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

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

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

Virginia (3)—Orville R. Harris, 908 Rosser
Lane, Charlottesville, Va.; Warren L.

Braun, 901 “C” St., Harrisonburg, Va.

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

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

Western Michigan (4)—F. E. Castenholz,
Police Headquarters, Jefferson & \Walton
Sta., Muskegon, Mich.; J. F. Giardina,
1528 Ball , N.E., R. 4, Grand Rapids 5,
Mich.

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

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

Winnipeg (8)—Richard A. Johnson, Dept.
of Electrical Engrg., The Univ. of Mani-
toba, Winnipeg, Man., Canada; H. T.
Body, Siemens Bros. “Canada” Ltd.,
419 Notre Dame Ave., Winnipeg 2, Man.,
Canada.

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

Burlington (5)—1I>. ). Keser, Box 123,
Burlington, Towa; Cleo ). Cherryholmes,
2072 Highland, Burlington, lowa.

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

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

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

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

Lancaster (3)—F. S. Veith, 366 Arbor Rd.,
Lancaster, Pa.; J. S. Class, 1926 Harclay
Pl., Lancaster, I’a.

Las Cruces-White Sands Proving Ground
(6)—R. A. Aichholzer, 245 S. Revmond,
Las Cruces, N. Mex.; Howard Coleman,
Box 1238, Las Cruces, N. Mex.

Lehigh Valley (3)—Leslie G. McCracken,
Jr., 1782 W. Union Blvd., Bethlehem,
Pa.; Joseph H. Volk, 411 Grant St.,
Easton, Pa.

Memphis (3)—Joseph J. Freymuth, 3205

26A

Guernsey Ave., Memphis 12, Tenn.;
Brother I. John Haas, Christian Brothers
College, Memphis 4, Tenn.

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

Sagaser, Bell Telephone Labs., 1600
Osgood St., North Andover, Mass.
Mid-Hudson (2)—R. R. Blessing, I1BM

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

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

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

New Hampshire (1)—\W. ]J. Uhrich, 107
Tolles St., Nashua, N. H.; F. L. Striffler,
Ponemah HillRd., R.F.D. 2, Milford, N .H.

Northern Vermont (1)—L. M. Bundy,
R.F.D. 1, Shelburne, \'t.; Charles Hor-
vath, 15 Iby St., South Burlington, Vt.

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

Palo Alto (7)—Wayne G. Abraham, 611
Hansen Way, c/o Varian Associates, PPalo
Alto, Calif.; \W. E. Aver, 150 Erica Way,
Menlo Park, Calif.

Panama City (3)—C. E. Miller, Jr., 603
Buunkers Cove Rd., Panama City, Fla.;
Robert C. Lowry, 2342 Pretty Bavou Dr.,
Panama City, Fla.

Pasadena (7)—H. L. Richter, Jr., 4800 Oak
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Grove Dr., PPasadena, Calif.; Bertin N.
Posthill, 56 Suffolk Ave., Sierra Madre,
Calif.

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

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

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

Santa Ana (7)—T. W. Jarmie, 12345 Cinna-
bar Rd., Santa Ana, Calif.; R. F. Geiger,
Aeronutronic, A Di-, f Ford Motor Co.,
Ford Rd., Newport ..cach, Calif.

Santa Barbara (7)—C. I’. ledges, 316 Cole-
man Ave., Santa Barbara, Calif.; J. A.
Moseley, 4532 Via Huerto, Santa Barbara,
Calif.

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

USAFIT (4)— Elmer M. Lipsey, 46 Spinning
Rd.. Dayvton 3, Ohio (Chairman).

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

Western North Carolina (3)—L. L. Caudle,
Jr., Box 2536, 1925 N. Tryon St., Char-
lotte, N. C.; Johu L. Barron, Southern Bell
T. & T. Co., Box 240, Charlotte, N. C.
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Crystals are grown by a
H

§

modified Czochralski techuique.

1. El

3

Let KNAPIC
grow your

SILICON

CRYSTALS
for you!

& €L

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'” 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.
O |
| TUNNEL (ESAKI) DIODE MATERIALS |
, RECOMMENDED SPECIFICATIONS I
| Material | Phosph:rt;lés:st:g:‘c_e:tration Speicniiti)ch:'ezir:‘ivity’ Electron Mobility |

cm2 volt-1sec-! |

Dislocation density, Knapic !"137?," zmono- | SILICON 6.8 00105 85 |

crystals: Crystal drameters 1o Jg" -— INoné;

T 10 o loss than 10 per 5q. im.; %" 1o : SILICON 11.0 00078 81 I

134m— less than 100 per sq. em.; 113" 0 2" | siticon 16.0 00065 78 I

~Jess than 1000 per 5q. cm. | SERMANIUM | 1.6 00091 az2e i
| GERMANIUM 3.4 oocoe7 | 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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CANNON PLUGS

FOR ANY

APPLICATION OR

ENVIRONMENT

Shock® Vibration® Acceleration ® Temperature ® Altitude ® Moisture
W Miniaturization® For more than four decades — since the first Cannon
Plug inaugurated a new method of electrical connection — Cannon has been
solving critical plug problems for every conceivable industrial and military
application. Cannon's research and development, manufacturing know-how,
and world-wide service is capable of meeting the problems of modern
technology. Whenever a new design or modification is needed, Cannon
provides the answer. Whatever your requirement in plugs...for any envi-
ronment or application ... you have assured reliability from the first in the
field. Remember, consult Cannon for all of your plug requirements. If
you don't already have a copy, write for CPG-4, “‘Cannon Plug Guide."

\\ .
O

CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Calif.
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MOTORS

Sub-Fractional H. P,
motors TRy

CPS 50, 60,400 or
variable
Phase 1,2,0r3

Voits 115, 230. Also
specials

blowers

fans

Speeds to 3600 at
60 cps
to 24000 at
400 cps

BLOWERS

OUR FIELD

CFM o 15[‘,0 WAL enGiNeERs WiLL
Types Single, double, G apty assist
s 5 '_"r‘""ded . YOU IN YOUR
Housings - 2%"to %",  coorinG

vertical, overall  ppogrems
Mountings Flange, foot,

cone

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.

MAR,

369 Bayview Ave. 2221 Barry Ave.
Amltyvlllo Los Angelos
LI, NY, Calitornia

" ons-

in Canada AAE Limited, Weston, Ontario

WRITE TODAY FOR OUR NEW CATALOG
See us at the IRE Show—Booth 2601
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Lt. Colonel Melvin N. Abramovich
(§8'36—\"16-—M"47—SN'50), USAF, has
been recently appointed Chief of the Wash-
wgton, D, C. RKe-
gional Office of the
Air Research and
Development Com-
mand. In this po-
sition he will direct
the technical liai-
son  activities of
thatoffice for Head-
quarters  ARDC
and its agencies.
The  Washington
Regional Office is
part of a nation-
wide svstem of Regional and Liaison Of-
fices established by ARDC to facilitate
technical coordination and liaison between
Air Force research and developmental
agencies and other government, industry,
public and private laboratories and insti-
tutions engaged in research, engineering,
testing and evaluation of technical equip-
ments and syvstems. Coverage includes
work in all fields of science and engineering
and in the various technical areas in which
the AF research aud development program
is divided. Three additional Regional
Offices are located in New York City,
Chicago, and Los Angeles. Each of these
offices, in turn, has a number of satellite
Liaison Offices located at other geographi-
cal centers of engineering activities. The
services of all these oftices are available to
industry to aid them in their dealings with
the \ir Rescarch and Developient Com-
mand complex.

Lt. Colonel Abramovich is a graduate
of the Institute of Technology of the Uni-
versity of Minnesota and has received ad-
ditional training at Massachusetts Insti-
tute of Technology and George Washing-
ton University. He also attended the
Army’s Signal Corps School at Fort Mon-
nmuth, N. J. He later joined the Curtiss-
Wright Corp. In 1940 he was called to ac-
tive duty and served in various electronic
and communications assignments includ-
ing the Communications Department of
the Armored Force School, at Fort Kuox,
R&D Division of the Office of the Chief
Signal Officer, Watson Laboratories (now
Rome Air Development Center) and ANF
Liaison Office of the Navy's Bureau of
Ships, and lHeadquarters USAF. While
overseas during World War [I, he served
as Deputy Chief Radar Officer of the Med-
iterranean Allied Coastal Air Force. Upon
returning to civilian status, he joined
Cambridge Electronics Corporation of
Baltimore. In 1947 he was again recalled to
active duty to become the technical liaison
officer for the Engineering Division of the
Air Materiel Command with duty station
at the Naval Research Laboratory. He
later served in the Electronics Directorate
at Headquarters ARDC. In 1954 he was
selected to become a member of the staff of
the Director of Electronics for the Assist-

M. N AABRAMOVICH

ant Secretary of Defense (Research & De-
velopment). In this latter pesition, he was
instrumental in establishng the Depart-
ment of Defense EFlectronics Test Equip-
ment Coordination Group and served as
its first Executive Secretary and later as
its Chairman. Since 1957 and until his ap-
pointment as Chief, Lt. Colonel Abramo-
vich has been Electronics Stafl Officer and
Deputy Chief of the ARDC Regional Of-
fice, Washington, D. C.

He has been AF member of the Panel
on Tubes, Panel on Component [Darts,
Panel on Test Equipment, and Advisory
Group on Reliability of Electronic Equip-
ment of the former Research and Develop-
ment Board of the Department of De-
fense. He was also meinber of Joint Test
Equipment Subpanel of the Joint Com-
munication—Electronics Committee, Joint
Chiefs of Staff.

[.t. Colonel Abramovich is a member of
the American Association for the Advance-
ment of Science, the Institute of Naviga-
tion, and was a Charter Member of the
Engineers Club of Washington, e is a
Registered DProfessional Engineer of the
District of Columbia.

°,
e

Professor S, V, C. Aiya (SM'13) is Pres-
ident of the I[nstitution of Teleconmmuni-
cation Engineers, India, for 1959-60.

The I[nstitution
of Telecommunica-
tion Engineers, In-
dia, was established
in November, 1953,
on the occaston of
the Centenary  of
the Indian  Tele-
graphs and is the
professional  insti-
tution in India for
Telecommunica-
tions, LElectronics
and allied subjects.
It has a representative membership drawn
from the Government operating telecom-
munication services, the Armed Forces,
research institutions, universities and the
telecommunication and electronic indus-
tries. [ts quarterly journal which publishes
research papers, review articles, etc., is
abstracted by the leading organizations of
the world and has a wide circulation in
India and abroad. To enable those without
systematic academic training to enter its
membership, it conducts examinations
which are recognized by the Government
of India as equivalent to university de-
grees in electrical communication engineer-
ing.

The first report of the activities of the
[nstitution was noticed in the PROCEEDINGS
oF THE IR in June, 1935, and it has since
grown both in stature and membership. It
holds its annual meeting and a technical
convention in December when an exhibi-

SOV CArva

(Continued on paye 324)
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INCREASED RELIABILITY PLUS

HIGHER OPERATING TEMPERATURES
with Westinghouse Silicon POWER Transistors*

\1 V.t ] QQ
‘: x
R

2N1015—2 amp
2N1016—5 amp

Westinghouse 2N1015 and 2N1016 Silicon Power Transistors offer positive,
proved benefits to designers of inverters, series regulators, and A.C. Amplifiers.

NVERTERS... SERIES REGULATORS | A.C.AMPLIFIERS..

w—23 Extremely —
— low satura- i ‘[ ngh volte
'—'M”_é TUL tion resist- o T 1., 3g€ ratings
L~
l_w__a

ance (typi- ';I ! and high

cal .3 ohms) T 1 . temperature
minimizes power losses in the operation, plus internal power dissi- Perfect choice for high power
transistor. High temperature pation of 150 watts made possible audio and A.C. Amplifier appli-
(150°C T; max.) operation per- by low thermal resistance of .7°C/ cations, thanks to their high
mits compact inverter designs watt make the 2N1015 and 2N1016 power dissipation capabilities
for missiles, aireraft, and other an ideal choice for constant voltage and common emitter frequency
military equipment. L and constant current regulators. response to 20KC.

PLU TR *Designed to meet or exceed military specifications
NGS 00 and currently being used in many military,
—— industrial, and commercial applications.
guaranteed by 1009, power testing. Means you can
operate these transistors continuously at the V¢ listed z TR T
for each rating without the risk of transistor failure. e [Vee* |  B(min) Re(ma) | te M) | i | g case (mar)
Production quantities of Westinghouse Silicon Power | s | 3 4

i i i 2N1015A | 60 10 .15 ohms I°C/W
Transistors are available in 2 and 5 ampere collector rat- 10158 | 100 | @ 1c=2 amp | @ 12 amp e e

ings. Bothareavailablein30,60, | 2noisc ;z 1,=300 ma
. 2N1015D
100, 150, and 200 volt ratings mzw i
for immediate applications. | anmsa| 6o 10 50 ohms Cw
2N10168 | 100 | @ 1c=5amp | @ 1.="5 amp 15 150°C

Contact your local Westing- | ZN¢°%| & 1e=150 ma
house Apparatus Sales Office, | 2ni016p | 200 - I
or write directly to W%ting_ *TRUE voltage rating (The transistors can be operated conti y at the Vee listed Tof |

. . each rating.)
house Electric Corp., Semi-

conductor Department,Young- you CAN BE SURE...1F 175 ‘N}es ti ngh ouse

wood, Penna.

h‘_
III
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(Continued from page 30A4)

tion of telecommunication and electronic
cquipment is arranged. It has several local
centers in different parts of India which
arrange for periodic paper meetings and

T Wo N E W discussions.

Professor \iva, its new President, had

a distinguished university carcer at Bom-

|| ' bay and Cambridge (England) and has
l held positions in academic institutions and
universities  at  Bowbay, Poona  and

Nhmedabad and is now professor and head

of the department of Electrical Communi-

cation Engincering at the Indian Institute

of Science, Bangalore, Tndia’s premier re-

search institute. He has from time to time

) served on several important committees of
Government dealing with technical educa-

tion and research, ctc., and assisted the
Army authorities in radio work during
0 H M l World War 1. He is, at present, a member

of the Radio Research Committee of the

Indian Council of Scientitic Research, the
working group on Technical Education of
’ the Indian Planning Commission, the
Eaecutive Commiittee of the Indian Elec-
tronics  Engineering  Research  [nstitute,

the Defence Electronics Research Com-

mittee, the Expert Commitiee on Engi-

neering Education of the Institution of
| Engineers, India, and other commitiees.

He is India’s representative on Commniis-

sion IV of URSI. He is a member of the

IEE, London, and the Institution of Engi-
' for Potentiometers and neers, Indfa.

o,
o

Tore N. Anderson (5'47-A'19-SM'SH)
has joined FXR, Inc. of Woodside, N. Y.
to fill the newly-created position of assist-
ant to Heary Feld-
mann, the Presi-

Precision Wire Wound Resistors

dent.

Mr. Aanderson

\ comes to FXR from

A modified 80-20 type nickel-chromium alloy -‘\.'r} ron, l'}"-- a di-

possessing optimum uniformity of all physical VISIon of Litton In-

properties required for close tolerance electronic dustries. I.lt‘ joined

control applications. Possesses electrical resistivity of 800 ohms/cmf ; I

at 20°C, and a low temperature coeflicient controlled within 0 &+ 10 WHES "IPPO"“";d

ppm/°C. Performance characteristics include remarkably low noise Ch_‘d Engineer U
level plus exceptional linearity and stability from —65°to 4+150° C. 1951, eclected a Di- S P
rector and  Vice- T. N. AxNpERsoN

President in 1953,
and became Director of Engineering in
1956.

He has been Chairman of the Wave-

moskins Alloy 815-R &R

A lower density, higher resmtxwty iron-chromium- (““

aluminum composition that gives you 14% more e guide Connector Standardization Subcon-
ohms per pound than nickel-chromium resistor ) mittee of the Electronics Industry Associ-
alloys. It possesses high strength, good ductility, excellent resistance ation (EIA) since 1954, e recently par-
to wear and corrosion. Specific resistance is 815 ohms/cmf at 20°C. ticipated in meetings held in Ulm, Ger-
and temperature coefficient is inherently controlled within 0 + 10 many, for the preparation of an interna-
ppm/°C. over the range from —65° to +150°C. l tional standard of waveguide and wave

R . R . tContinued on page 344)
If you make potentiometers or precision wire wound resistors, these

alloys are right for you—right for your customers, too. Complete "'.gr "x" P00
technical data—the most comprehensive ever offered—are available %%%% FCRCNARGNCS

upon request, as are sample spools of both alloys taken from
current production material. Send for them today! \ Use your
IRE Directory!
HOSKINS MANUFACTURING COMPANY It's valuable!

4453 Lawton Avenue . Detroit 8, Michigan

| KRR
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it could
happen...

with

Mlenco

CAPACITORS!

4

e,

e ‘

NE qu’ﬁ@m W" ) ‘-rvpe
CAPACITORS Wl

INSURE FAILURE-PROOF PERFORMANCE!

Onily 1 Failure in 7,168,000 Unit-Hours for 0.1 MFD Capacitors”*

B

v

Setting a new standard of reliability!

*Llife tests have proved that El-Menco SPECIFICATIONS
Mylcr-Poaper.Dlpped Capacitors —_tesfed ® TOLERANCES £10% and *20%. Closer tol-
at 100°C with rated voltage applied — erances available on request.

have yielded a failure rate of only 1 per

716,800 unit-hours for 1 MFD. Since ® INSULATiION Durez phenolic resin impregnated.
the nu_mb?r of unit-hours of these capaci- ® 1#ADS No. 20 B & § (.032”) onnealed copper-
tors is inversely proportional to the weld crimped leads for printed circuit application.
capacitance, 0.1 MFD El-Menco Mylar- .

Paper Dipped Capacitors will yield ONLY ® DIELECTRIC STRENGYM; 2 or 2Vs times rated

1 FAILURE IN 7,168,000 UNIT-HOURS.
SUPERIOR FEATURES !

® Five case sizes it working voltages and ranges:

voltage, depending vpon working voltage,

® INSULATION RESISTANCE AT 25 C
For .O5MFD or less, 100,000 megohms minimum.
Greater than .05 MFD, 5000 megohm-micrafarads.

5. by O dakid HED o3 INSULATION RESISTANCE AT 100°C
or .OSMFD or less, 1400 megohms minimum.
EERRE — i e Greater than ,05MFD, 70 megohm-microfarads.
600 WVDC — 0018 to .25 MFD
& POWER FACTON AT 25°C
1000 WVDC ~—- .00Y to .1 MMF 1.0% maximum at )} KC.
1600 WVDC — 001 to .05 MFD
—_—— -

Write for Technical Brochure Giving Complete Information on 9he’
El-Menco Tubular Dur.Paper Lline.

THESE CAPACITORS WILL EXCEED ALL THE ELEC-
TRICAL REQUIREMENTS OF E.ILA. SPECIFICATION
RS-164 AND MILITARY SPECIFICATIONS #MIL-C-91A
AND MIL-C-25A,

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

*Registered Trade Mark of DuPont Co.

THE ELECTRO MOTIVE MFG. CO., INC.

WILLIMANTIC CONNECTICUT

Manufacturers of El-Menco Capacitors

® molded mico® dipped mise ® mica imrwr © dipped popee
® rehylar poper ® oeromic @ silvared mica lms ® caromy dises
Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier To Jabbers and Distributors in the U.S. and Canada

PROCEEDINGS OF THE IRE March, 1960 33A

'World Radio Histo



MEPCO RESISTORS

RIGHT

AT
HOME...
ANYWHERE!

If the equipment that you manu-
facture must maintain its accu-
racy in any environment, the
resistors you use must be reli-
able. MEPCO manufactures seven
axial lead styles to MIL-R-9444
(USAF) AFRT 10 thru 16 that
meet these requirements.
Complete test data available,

SEE US AT THE LR.E. SHOW
BOOTH 2802 - 2804.

34A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

@ IRE People @

guide connectors. In 1959, he was ap-
pointed a consultant to the Department of
Defense, Advisory Group on Electron
Parts, Working Group on Transmission
Lines.

Mr. Aunderson was Chairman of the
Northern New Jersey Section of the IRE
and organized the Chapter's Professional
Group on Microwave Theory and ‘Tech-
niques. He is now on the Administrative
Committee and Editorial Board of the
PGMTT of IRE. He i also a member of
the American Phy~ical Society and the
American  Institute of Electrical lingi-
neering. He was elected 1o Tau Beta Pi
and Mu Alpha Omicron. He received the
B.S. degree from Cooper Union.

.
oo

David R. Baldauf (\'32-)M'57) has
been appointed developnient engineer in
Svstems Analvsis at the Owego facility of
IBM's Federal Systems Division.

He jomed TBN in 1952 as a design en-
gincer in Radar Display Development, and
was namicd  assoctate engineer in 1984,
project engineer, manager of AN /ASQ-38
Electronic Development in 1955, and ad-
visory engiteer, Svstems Coordination and
Planning in 1958.

Originally from Mas<illon, Ohio, Mr.
RBaldauf ecarned a B.S. degree in Electrical
Engineering from Purdue University in

INDUSTRIAL
ELECTRONIC

WIRE & CABLI

including
ALPHLEX® TUBING
& LACING CORD

® now over 5,000 items

® industry’s most
comprehensive line

® Alpha Wire products are IN-STOCK at
electronic parts distributors coast to coast.
Write for your free catalog to Dept. | 58

ALPHA WIRE CORPORATION

200 Varick Street, New York 14, N. Y, }’7’"@

See you at IRE BOOTH 4103

GUIDE TO

cab/ 2 e \3C
©* ALPHLEX® Tubing & Steevi® ~

1952, He h. ken gri > work thro
He served with the U. 5. Navy duri
World War I as an electronics technician.

.
oo

The election of Alfred S. Backus (:\'32-
SAT'89) as Viee President, Operations, of
the Mycalex Corporation of America and
its affiliated com-
panies. Mycalex
Electronies €orpo-
ration, Mycalex
Tube Socket Cor-
poration and the
Synthetic Mica
Company, has been
nnounced by Je-
rome Taishoff, My-
calex President

Mr. Backus ha
been  serving  as y 1 S
Acting General
Manager of the Mycalex Corporatic
America and its affiliated companies for
he past vear and has been Work- Manages
since 1952, He joined the Myealex Corpo-
ration of America in 1944, He served
originatly as Plant Superintendent becom-
ing Plant Manager and then Works Man-
weer. Prior to joining Myealex, he had heen
ciiploved by the General Electric Ca
pany, Chemical Division, in their Pittsneld
and Taunton, Mass. plants.

Mr. Backus is a member of the Socicry
of Plistics Engineer~ and the Society «
Metal Production.

NEW
INDUSTRIAL
EDITION

PACIFIC DIVISION: 1871 So. Orange Dr., Los Angeles 19, Calif. WEbster 8-9141
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Helping to guarantee a vital
“something” for a rainy day

R hallicrafters -

The effectiveness of America’s defense ‘“‘umbrella”— today . \‘
and tomorrow—depends on instant availability of superior elec- .
tronics weapons.

For over seven years, the Hallicrafters company has been
answering this urgent need with *QRC—Quick Reaction

Capability.
For your electronic requirements . . . from single circuit to ENGINEERS: Join our rapidly expand-
complete system ... for application on land, sea, air or space ing QRC team now. For complete
1. RC d . h h . d . information address your inquiry to:
... Hallicrafters QRC can provide you with this unique design William F. Frankart, Director of Engi-
and production service in electronics. neering.
MILITARY ELECTRONICS DIVISION CHICAGO 24, ILLINOIS

URGENT PROBULEMS RELIABILY S OLVED

PROCEEDINGS OF THE IRE March, 1960 35A



[omg (i¥e
UNS IN
THE FAMILY!

Transformer A in the chart will deliver
ten times more hours of dependable
performance than transformer B. An
engineer designing for reliability over
a long period will want transformer A.

HOURS OF OPERATION

9%, GOOD UNITS (RE.IABILITY)

Transformer A and B are
identical in appearance. They
can both pass electrical
inspection tests. The quality of
the materials, workmanship,
and design are all hidden from
view so that no physical
inspection can be made. So
how do you tell? Which is

A, and which is B?

The best way to tell is to
know the manufacturer. If
you’re not already a customer
we’d like to number you
among those who know from
experience that they have
transformer reliability inside,
when it says ADC on the
outside. Over 15,000 custom
transformer designs in nearly
25 years have proven beyond
a doubt that long life just
plain runs in the ADC family.

See us on the main floor
Booth 1623 at the IRE Show

AUDIO DEVELOPMENT COMPANY

2851 -13th Avenve Savth . Minneapalis 7, Minnesata
TRANSFORMERS o REACTORS « FILTERS « JACKS & PLUGS « JACK PANELS

| %/ms Peop’lle &

{Continued from puge 34.4)

Dr. Peter A Castruccio (SM'57), 34,
technical director of the Aerospace Divi-
sion of Aeronca Manufacturing Corpora-
tion in Baltimore,
Md.,, has been
named one of the
outstanding young
men of 1959 by the
United States Jun-
ior Chamber of
Commerce.

Recognition as
one of 1959's out-
standing young men
is based on Dr.
Castruccio’s  pio-
neering work in as-
tronautics and space technology and his
accomplishments 1n the design and de-
velopmient of a satellite and space =hip
stahilization system and a space guidince
system.

Dr. Castruccio’s experience covers a
broad range of technical activity, includ-
ing radar systems, navigational systems,
circuits, instrumentation, servomecha-
wistls, COmpUters, automation, space tech-
nology missile and space »vstem analysis
and design, and mechanical engineering.

In 1958, Dr. Castruccio was Director
of the Astronautics Institute charged with
the rechnical planning, adininistration
caordination of spitce programs for West-
inghouse Electric Company. From 19535 10
1957, he was head of the Preliminary De-
sign Section, Air Arm Division of Westing-
house, engaged primarily in systens analy
sis and preliminary design of the terminal
guidance system of the BOMARC long-
range interceptor missile

He previously had been project engi-
neer for four years at Aircraft Armaments,
Inc., where he was in charge of sv=tems de-
velopment and design of equipment as-
sociated with the guidance of the TALOS
and TERRIER missiles. e began his
professiomal career in 1947 as a member of
the research and development department
at Bendix Radio, Towson, Maryvland,
where he was engaged in microwave work
and antenna design.

In twelve years with American indus-
try, Dr. Castruccio has to his credit some
200 disclosures and about 20 patents pend-
ing or issued.

A member and Vice President of the
Marvland Chapter of the American Rocket
Society. he received the annual award of
the Maryland Chapter of the American
Rocket Society in 1958 for his “Outstand-
ing Accomplishments in the Field of
Rocketry.”

Dr. Castruccio becanic technical direc-
tor of Aeronca's Aerospace Division in
mid-1959. Creation of the division signaled
the formal entry of Aeronca into the space
feld.

P. A, Casrriccto

*,
oo

azeltine Research Corporation has
announced the appointment of William F.
Bailey  (S'33-A'36-VA'30-SM'51-F'S4),
Richard J. Farber ($'43-\'47-5M'54) and
Donald Richman (S'42-A'45-SM'52) as

(Contiued on page 38.:4)
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RELIABLE SILICON TRANSISTOR SWITCHING

NON-SATURATED SWITCH WITH LONG-STORAGE-TIME TRANSISTOR

+V3

D1, D2 and D3 are fast recovery diodes
Dg4 Is a Zener digde

MPONENTS REPLACED BY 4

SATURATED SWITCH WITH 2N1252 TRANSISTOR

+Vec=12v
r)
>
~4 k-1 usec & 20" ':_1::1 7
¥ P
+12v ?00'.! 7

Collector current: 0.5 ampere ~VYop - 10V

Typical switching time: tg=20myus., tr-==60mgus., ts-=30mus., tf =40mus.

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 Typ Max Test Conditions
hee D.C. pulse current
gain 2N1252 15 35 45 lg=150mA  Vo=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 1.5v lc=150mA  lg=1SmA
voltage
h¢a Small signal current gain
atf=20mc 2N1252 2 4 lg==50mA  Vg=10V
2N1253 25 55
Icso Collector cutoff current 0.14A  104A Ve =20V T 25°C
1004A 600.A vg-—-20v T--150°C
ts-tt¢ Turn off time 75mus  150mus  Ig=150mA lg;-=15mA
Ig2=5mA R =402
Pulse width==10ms

SEMICONDUCTGR CORFORATION

545 WHISMAN ROAD + MOUNTAIN VIEW, CALIFORNIA « YORKSHIRE 8-8161  TWX: MOUNTAIN VIEW CAL 122
New York Area: Ploneer 1.4770 + Syracuse: GRanite 2-3391 « Philadelphia Area: TUrner 6-6623
Washington D.C.: NAtional 8-7770 + Chicago: BRownlng 9-5680 + Los Angeles: OLeander 5-6058
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~ TOBE

Specify the Finest
Digital Voltmeter Made

~ ~

B

NLS SERIES 20... When the combi-
nation of reliability, speed and accur-
acy is of uncompromising importance
—you can't afford to gamble on
“second best” digital measuring equip-
ment! NLS Series 20 instruments are
field-proven in the most critical appli-
cations — missile and electronic sys-
tems checkout, automatic process
monitoring, sophisticated laboratory
rescarch. Be sure—specify NLS Series
20, the instruments selected by major
missile manufacturers after thousands

of hours of competitive life testing.

Features: M24 measures DC voltage, voltage
ratio or resistance in a third of a second, V24
measures DC voltage and voltage ratio at same
speed . . .. both instruments feature advanced
transistoried circuitry and mercury-wetted relays
with life in excess of 3 billion readings . . .
~+one digit accuracy on IDC voltage and voltage
ratio . . . completely automatic operation . . .
plug-in modular construction . . . AC or low
level measurements with plug-in accessories. . .
output connectors for continuous data logging.
Ranges: DC voltage +.0001 to +999.9; DC
voltage ratio to +.9999; resistance .1 ohm to
1 megohm. M24, complete: $5,650.00. V24, com-
plete: $4,950.00. Write today for complete data.

Originator of the Digital Voltmeter

non-linear systems inc.

DEL MAR (SAN DIEGO), CALIFORNIA

NLS — The Digital Voltmeter That Works . . .
And Works . .. And Works!
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associate directors of research.

According to J. B. Dow, president of
this subsidiary of Hazeltine Corporation,
Mr. Bailey will be responsible for military
electronic apparatus research; Mr. Farber
will direct the industrial research division
and Mr. Richman will head the systems re-
search division. These are new divisions
established recently by [Hazeltine Re-
search Corporation.

Mr. Bailey holds ML.E. and M.S. de-
grees (1933 and 1941) from Stevens Insti-
tute of Technology, where he taught before
joining Hazeltine in
1936. Until his ap-
pointment, he had
been chief engineer
of the research di-
vision of Hazeltine
Research Corpora-
tion. In 1954 -85,
Mr. Bailey was
chairman ot the
Long Island section
of the [RE. lle is
currently chairman
of the IRE Com-
mittee on Television Systems and a mem-
ber of the IRE Standards Comumittee. His
articles and papers have appeared in vari-
ous electronic publications.

An honor graduate of Columbia Uni-
versity in 1944, Mr. Farber received the
M.E. degree from New York University in

\W. F. Baney

PEAK OF PRECISION

For More
Than 20 Years

BASSETT
CONTROL CRYSTALS

Available for immediate delivery in any

type, ony frequency, aony quantity, for—
e CITIZENS BAND USE

AMATEUR and CAP

AIRLINE and AVIATION

TAXICAB and POLICE

MARINE RADIOPHONE

® MILITARY and MISSILE USE

plus all other requirements where

precise ond dependable frequency

control insure successful, economi-

cal operation.

Complete information and prices on request
Engineering assistance available

REX BASSETT, Inc.

Subsidiary of Savoy Industries, Inc.

BASSETT BLDG.
P. O. Box 7127

FORT LAUDERDALE, FLA
Phone LOgan 6-8416

TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

1951. Prior to join-
ing lHlazeltine 13
vears ago, he was
an instructor in
radar techniques at
the Massachusetts
Institute of Tech-
nology. In 1957, he
became chief engi-
neer of llazeltine
Research Corpora-
tion's development
laboratory. lle is
chairman of the
IRE’s Radio Interference Committee and
secretary of both the Broadcast Television
Systems Committee and the National
Stereophonic Radio Committee (Panel 1)
of the Electronic Industries Association.
He has authored many papers and articles
in the tields of radio and television.
Winner of the IRE 1957 \". K. Zworykin
Television P’rize, Mr. Richman received
the B.E.E. degree from the City College of
New Yorl in 1943
and the M.E.E. de-
gree from Brooklyn
Polytechnic  Insti-
tute in 1948. lle
joined Hazeltine in
1943 and has been
chief engineer of
the consultig and-
special studies di-
vision. He has held
responsible  posi-
tions in the com-
panyv's IFF, FML

(Continred on page 404)

R. J. FARBER

D. RicuMax

FULLY HOUSED
FREQUENCY CONVERTING SYSTEM!

D i

e

The demand for a com-
pact "Ali in One’ Fre-
quency Converting Cen-
ter that offers utmost
convenience, lcoks neat
and conserves space, has
beea met by KATO En-
gineers.

Compactly enclosed are a Kato Motor Generator
and all the neccssary controls that include the
Kato manufactured Regociter, static exciter reg-
ulator as well as reduced voltage synchronous
motor starter.

KATO's SYSTEMS APPROACH to power conver-
sion offers the advantage of the size and type
of motor generator set with the necessary con-
trols to meet your exacting requirements.

A COMPLETE LINE OF AC GENERATORS
ADAPTABLE TO ANY INDUSTRIAL ENGINE.

WRITE FOR DETAILS!

KATO
Wﬂm'ﬂg@mﬂ/

1420 FIRST AVE., MANKATO, MINNESOTA

Builders of Fine Rotary Electrical Machinery
Since 1928
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VA.64 G
13.3 kMe
15 W cw minimum “ E

,,7’!_

VA.824B
9.78-9.82 kMe
2 W cw minimym

NEW VARIAN KLYSTRONS ,

-
-

-,
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- . , VA.503
! # J

&
' i
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: 13.3 kMc J l’
1 W ew minimum

&\ &

' S 3
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‘ ‘ s u
VA-832 | . -

9.79.9.81 kMc
6 W cw minimum

|

SPECIFIC TUBES FOR EVERY DOPPLER SYSTEM
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{Continued from page 38}

super-regeneration, monochrome and color
television, direction finding and other pro-
grams. He is the author of numerous arti-
cles and papers on communications theory,
information theory, color systems, super-
regeneration, radiation theory and other
electronics fields.

All three associate directors of re-
search have been awarded U. S. and foreign
patents for their work in electronics.

Hazeltine Research Corporation is
planning to expand the staffs of its re-
search divisions, which are now moving
into the company’s new research and de-
velopment laboratory in Plainview, Long
Island, Mr. Dow said. The establishment
of divisions for systems research, military
‘ electronic apparatus and circuit research

and commercial research are part of a pro-
gram which will develop creative ideas in
the field of communications, navigation,
guidance and industrial research demanded
by the space age and the expanding elec-
tronics needs of industry, Mr. Dow added.

%
<

Lawrence S. Churchill, Jr. (A’57) has
joined Stavid Engineering, Inc. as engi-
neering consultant in undarwater electro-
nagnetic propaga-
tion and ASW proj-
ects. He was for-
merly a member of
the technical staff
of Bell Telephone
I.aboratories, Inc.,
where he was en-
HYSOL | gaged in research

epoxy compounds can solve and development,

and systems engi-

yYour insulation problems neering in connec- ]

tion with under- L.S.CuURCHILL,]JR.

water sound and

sonar systems. He received the B.S.M.E.

degree from the Massachusetts Institute of

Technology and the M.S.ML.E  from the
University of Louisville.

He served on the faculty of the Uni-
versity of Louisville as an instructor in
mechanics, mechanical design, vibration
theory, fluid mechanics, and mechanical
laboratory courses. and was Assistant Di-
rector of the university's Institute of In-

. IS . . dustrial Research. Mr Churchill is a mem-
lating compounds. For superior insulation, for outstanding | .. of the American Society of Mechanical

For over a decade HYSOL chemists and engineers have
been helping manufacturers solve unique and intricate
problems of insulation. As a result of this experience,

Hysol has developed a complete line of epoxy encapsu-

q Q q o Engineers.
moisture, chemical and abrasion resistance, for dependable g @

Ivan S. Coggeshall (A'26-M"29-F'42)
has been appointed to the Headquarters
specifications, Write for the HYSOL “Systems Selector,” | Staff of the American Institute of Electri-

cal Engineers as

| ManagerOf Techni-

cal Operations Serv-

ices. He served as

aeSSIVE o Assistant Vice-Pres-
° ° %, ident to Western

performance . . . there’s a Hysol epoxy to meet your

Union  Telegraph
Company until his

(00 O(\
\ ®
HY'S @ L. “0rroration - OLEAN, NEW YORK ol
P27 ,“‘\

=) z Formerly Houghton Laboratories, Inc. ary 1, 1960.
KN 4 ";‘Q\ & Born Septen:l-
“e gl HYSOL OF CALIFORNIA  HYSOL (CANADA) LTD. ber 30, 1896 in LS C .
Yemicar #¢ Los Angeles, California  Toronto, Ontario Newport, R 1., he JORCOGGESHE
NEW! IMMEDIATE FLAME-OUT FLEXIBLE EPOXY— attended Worcester
CONTINUOUS DEMONSTRATIONS AT BOOTH 4231 IRE SHOW (Continued on page 424)
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ROBINSON

PROTECTS PERFORMANCE

and assures RELIABILITY in Vital Weapons Systems

i

missiles

Robinson all-metal MET-L-FLEX® mounting
systems are now protecting certain components
and items of sensitive equipment installed in
the Atlas, Titan, Polaris, Bomarc, Lacrosse
and other important missiles. Advanced space
projects will depend heavily upon the special-
ized engineering resources that are available
at Robinson to achieve reliability through
environmental control,

aircraft
Today every major commercial and military \ \
aircraft including intercontinental and medium i b
range jet bombers, supersonic fighter-bombers e fareaae— —--*‘:"___.._, b g
and interceptors, trainers, tankers, cargo and T e —
reconnaissance planes, are equipped with all- — -
metal mounting systems designed by Robinson
to protect many vital components.
surface ships and submarines
Robinson pioneered in the development and — —:.7
production of new low frequency shipboard M“g‘
mounting systems for the Navy’'s new single P
sideband communications equipment. These M
all - metal mountings have been specified by
the Navy for installation in nuclear submarines )
and surface craft, <
vehicles

Rugged, all-metal mounts have been designed,
tested, and accepted to protect the latest
communications and electronic equipment in-
stalled in tanks, trucks, jeeps, command cars,
and other military vehicles. The operational life
of the electronic components will be extended
and reliability increased.

VIBRATION CONTROL 1S RELIABILITY CONTROL

ROBINSON (7'28/{//%8@5//3/7/0&248&(/720 BOAO;TH

Formerly ROBINSON AVIATION INC ¢ West Coast Engineering Office: Santa Monica Calif.

DESIGNERS AND MANUFACTURERS OF VIBRATION CONTROL SYSTEMS
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DC to DC and DC to AC
solid-state power converters

voltage regulated, frequency
controlled, for missiles,
‘nk-eming, gyros, servos

| T Interelectronics Inter-
3 verter solid-state thyra-
tron-like elements and
meognetic components
convert DC to ony num-
ber of voltage reguiated
or controlled frequency
AC or filtered DC outputs
from 1 to 1800 watts.
Light weight, compact,

| r 90% or better conversion
efficiency.

7 [ Ultra-relioble in opera-

-t fion, no moving parts,

5 unharmed by shorting

o v, 2o 4 od output or reversing input

polarity. Complies with
MIL specs for shock, oc-
celeration, vibrotion, tem-
perature, RF noise.

Now in use in mojor
missiles, powering ftele-
metering fronsmitters, ro-
dor beacons, electronic
equipment. Single and
polyphose AC output
units now power oirborne
and merine missile gyros,
synchros, servos, mag-
netic amplifiers.

Interelectronics — first
and mos? experienced in
the DC input solid-state
power supply field, pro-
duces its own solid-stote
goting elements, oll mag-
netic components, hos the
most complete facilities
and know-how—hos de-
signed and delivered
more working KVA then
any other firm!

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

INTERELECTRONICS
CORPORATION

2432 GR. CONCOURSE, N. Y. 58, N.Y.

J"“-‘ £
L IRE People

”

Polytechnic Institute, Worcester, Mass.
from 1914 to 1917. He received an honor-
arv Doctor of Engineering degree from
that institution in 19351. lIle graduated
from the U. S. Navy Steam Schouol, Stevens
Institute of Technology, Hoboken, N. J.,
in 1919, In 1937 he passed the Professtonal
Engineering examination of New York
State, and in 1935 he received a Certiticate
in International Law from the Naval War
College in Newport, R. 1.

Since 1917, Dr. Coggeshall has worked
continuously for Western Union Telegraph
Co., except for a year of military service
during World War I. He was Director of
the Mexican Telegraph Co. from 1939 1o
1953, and served as General T'rafhc Man-
ager, International Comnunications, from
1946 1o 1951. He has served as Ensign,
Lieutenant Commander and Commander
in the U. S. Naval Reserve Force. and
served on the Board of \War Communica-
tong, Submarine Cables, in World War I1.

He has served on several Governmental
Boards and Committees: in 1959 he was
appointed to the National Industrial \d-
visory Committee of the Federal Com-
munications Committee. From 1947 10
I‘)s‘) he was a member of the Western
U i %l sntal Committee on

ANYWHERE
IN THE
NATION

ELECTROLYTIC
AND

PAPER TUBULAR
CONDENSERS

""35 YEARS OF PROVEN
DEPENDABILITY"

Technical Publication, and associate editor

“ . o

Quan-Tech's Model 303
Wave and Noise Spectrum Analyzer

NEW

COSMIC CONDENSER CO.

853 WHITTIER STREET, BRONX, N. Y
Ludlow 9-3360

Quan-Tech’s completely tran-
sistorized Model 303 is designed
especially for applications in
the fields of ultrasonics and noise
spectrum analysis. A switch
enables you to select any of
four constant bandwidths.

The two broadest positions are
flat topped, vastly increasing
the simplicity and accuracy of
noise measurements, and facili-
tating tuning at high frequencies.

. for measuring harmonics and noise

from 30 cycles to 100 ke

PFREQUENCY RANGE: 30 cycles to 100 kc., 4 300 cycle vernler.

VOLTAGE RANGE: 100 microvolts to 300 volts full scale.

BANDWIDTH: —3 db at 10 and 30 cycles round top; 100 cycles and

1 ke. flat top.

MONITOR OUTPUT: Meter output and a voitage proportional to dial
setting provide graphic display on oscilloscopes and X-Y recorders.

DIMENSIONS: 102" H, 14" W, 114" D overail.

Wt. 28 Ibs.

Write for complete information

QUAN-TECH LABORATORIES

Q... T

« A9 00 a0 TS

C Boonton, New Jersey

SEE US AT IRE SHOW BOOTH 3034
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RHEEM ONE-SOURCE ORDERING CONVENIENCE

/ OFFERS YOU INDUSTRY'S
/ MOST COMPLETE LINE OF
| é HIGH QUALITY

SILICON DIODES

/ selection broadest line of JEDEC
subminiature glass silicon diodes
including general purpose, high
‘é conductance, switching and low power
rectifier types. Representative
N\ types include:
1IN456 to 1IN464 — (A’s Included)
\ 1N480 series—(A’'s and B’s)
\ R IN625 to 1N629, IN643
ki IN658 to 1IN663

T ———
N delivery immediate availability
from production stock

RHEEM SEMICONDUCTOR CORPORATION

A subsidiary of Rheem Manufacturing Company

Dept. B2, P.O. Box 1327, Mountain View, California
YOrkshire 8-921 |

Eastern Regional Offices: 610 E. Palisade Ave., Englewood, N.J,
LOwell 7-4336

.~

6266

AN T el i )

| g Il T
|
' i B ’I ' -
i i 7 —
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28 Fields of Special Interest-

The 28 Professional Groups are listed below, together with a brief definition of each, the name of

Aeronautical and Navigational
Electronics

Annual fee: $2.

The application of clectronics to opera-
tion and traffic control of aircraft and
to navigation of all craft.

Mr. Lewis M. Sherer, Chairman,
RTCA, Washington, D.C.

33 Tran-actions, *3, *6, (' *0, and *Vol,
A\'E 1, Nos. 2 and 3; Vol. o 1.3; Vol. 3
No. 2; Vol. 4, \o 1,2 3; \ol 5, No. 2,3

Vol. 6, No. 1,

Antennas and Propagation

Annual fee: $4.

Technical advances in antennas and
wave propagation theory and the utili-
sation of techniques or products of this
field.

Mr. Arthur Dorne, Chairman, Dorne

& Margolin, Westbury, LI, N.Y
27 Transactions, *Vol. AP-2, No. 2; ADl-4,
No. 4; AP.5, No. 1-4; AP6, No. 1, 2, 3, 4;
AP-7, No. 1, 2, 3, 4

Audio

Annual fee: $2.
Technology of comnumication at audio
frequencies and of the audio portion of
radio  frequency systems, including
acoustic terminations, recording and
reproduction.

Dr. A. B, Bereskin, Chairman, EE
Dept.,, Univ. of Cincinnati, Cincin-
nati 21, Ohio.
49 Tr’chlmne Vol \l‘ 1. No. n: Vol
AU-2, No. l, 3 Vol. AU-3. No. 1, 3, 5; Vol.
AU, No. 1. 5'6; Vol. AU S, No. 1, 2, 3, 4,
§’, ?; AU-6. No. l. 2, L, 4,5 6; AU.7, No. 1,
2.3, 4,5

Automatic Control

Annual fee: $2.
The theory and application of auto-
matic  control  teclmiques  inchuding
fecdback control systems.

Mr. John E. Ward, Chairman, Servo-
mechanisms Lab.,, MIT, Cambridge
39, Mass.

7 Transactions, PGAC-3-4-3-6, AC-4, No. 1.

Broadcast & Television
Receivers

Annual fee: $2.

The design and manufacture of broad-
cast and television receivers and com-
poncnts and activities related thereto.

Mr. Robert R. Thalner, Chairman,
Sylvania Home Electronics, Batavia,
N.Y.

23 Transactions, *7, 8; BTR-I, No. 1-4;
BTR-2, No. 1- ’3 BTR-3, No. 1-2; BTR.4,
.\'0.2,3-4; BTR- 3,.\0 1, 2.

Broadcasting

Annual fee: $2.

Broadcast transmission systems engi-
neering, mcluding the design and utili-
zation of broadcast cquipment.

Mr. George E. Hagerty, chairman,

Westinghouse, 122 E, 42nd St., New
York 17, N.Y.

14 Trans=actions, No. 2, 4, 6, 7, & 9, 10, 11, 12
13, 14,

Circuit Theory

Annual fee: $3.

Design and theory of operation of cir-
cuits for use in radio and clectronic
equupient,
Mr. Sidney Darlington, Chairman,
Bell Tel. Labs.,, Murray Hill, N.J.

25 lraumchom CT-2, No. 4; CT-3, No. 2;
CT-4, No. 3-4; CT-3, No. 1,2, 3, 4, (,I‘G,.\o
1,23

Communications Systems

Annual fee: $2.

Radio and wire telephone, telegraph
and facsimile in marine, aeronautical,
radio-relay, coaxial cable and fixed sta-
tion scrvices.

Mr. J. E. Schlaijker, Chairman,
}WT&T' 67 Broad St., New York 4,

15 Transactions, CS-2, No. 1; CS8-3, No. 2,
3; CS-6, No. 1, 2; CS-7, No. l,-,3.

Component Parts

Annual fee: $3.

The characteristics, limitation, applica-
tions, dceclopment, performance and re-
Ixabxlxty of component parts.

Mr. J. J. Drvostep, Chairman, Sperry
Gyroscope Co., Great Neck, N.Y.

18 Trans-actions, Vol. UP.3, No. 2; CI-4, No.
1, 2, 3-4; CP-5, No. 1, 2, 3, 4; CP-0, No. 1, 2, 3,
4,

Education

Annual fee: $3.
To foster improved relations between
the electronic and affiliated industries
and schools, colleges, and universitics.

Dr. John G. Truxal, Chairman, Dept.

of EE, PIB, Brooklyn, N.Y.
8 Transactions, Vol, E-1, No. 3, 4; E-2, No.
1,234

Electron Devices

Annual fee: $3.

Electron devices, including particularly
electron tubes and solid state devices.
Dr, W. M. Webster, Chairman, RCA

Labs., Princeton, N.J.

26 Transactions, *Vol. ED-1, No. 3-4; ED-3,
No. 2-4; ED-4, No. 2-3, 4: ED-3, No. ,.,-l,
ED-6, No. 1, 3.

Electronic Computers

Annual fee: $4.

Design and operation ot electronic com-
puters.
Mr. Richard O. Endres, Rese En-
gineering Co., 731 Arch St., Phila-
delphia, Pa.
31 Transactions, EC-6, No. 2, 3; EC-7, No.
2,3,4; EC-8,No. 1,2, 3.

Engineering Management

Annual fee: $3.

Engineering management and ad;.nini.r-
tration as applied to technical, indus-
trial and educational activities in the
field of electronics.

Dr. Henry M. O’Bryan, Sylvania

Elec. Products, 730 3rd Ave., New
York 17, N.Y.

16 Transactions, EM.3, No, 2, 3; EM-4, No.
1, 3, 4; EM-5, No. 1-4; EM-6, No. 1, 2, 3.

Engineering Writing and Speech

Annual fee: $2.
The promotion, study, development,
and tmprovement of the techniques of
preparation, orgamization, processing,
editing, and delivery of any form of
information in the electronic-engincer-
ing and related fields by and to in-
diiduals and groups by means of direct
or derived mcthods of communication.

Mr. T. T. Patterson, Jr., Chairman,
RCA Bldg. 13-2, Camden, N.J.

4 'lransaclxons, Vol. E\WS-1, No. 2; EWS-2,

Ny o &b

Human Factors in Electronics

Annual fee: $2.

Developiment and application of human
factors and knowledye yermane to the
design of eleetronic equipment.
Mr. Curtis M. Jansl%, Chairman,
or

Royal McBee Corp., t Chester,
N.Y.

44A
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-IRE’s 28 Professional Groups

the group chairman, and publications to date.

* Indicates publications still available

industrial Electronics

Annual fee: $3.

Electronics pertaining to control, treat-
ment and measurement. specifically, in
industrial processes.
Mr. J. E. Eiselein, Chairman, RCA
Victor Dev., Camden, N.J.

10 Transactions, *PGIE-1-3-5-6-7-8, 9, 10.

information Theory

Annual fee: $3.
Information theory and its application
in radio circuitry and systems.

Dr., Peter Elias, Chairman, MIT,
Cambridge 39, Mass.
18 Transactions, PGIT-4. [T.1, No. 2.3; 1T-2,
No, 3; IT-3, No. 1, 2. 3, 4; 1T-4, No. 1, 2, 3,
4 (T3 Na 1 2,3

instrumentation

Annual fee: $2.

Mecasurements and instrumentation uti-
lizing electronic techniques.
Mr. C. W. Little, Jr.,, Chairman,
C-Stellerator Assoc., Princeton, N.J.
.\'1;. 2, 3.4 Vol

EANRH

16 Tran~actions, 4; Vol 1.6,
1-7. No. 1, 2; Vol 1-8. No. I,

Medical Electronice

Annual fee: $3.

The use of clectronic theory and tech-
mques in problems of medicine and
hiology.

Mr. W. E. Tolles, Chairman, Air-
ll;oryne Instruments Lab., Mineola,

15 Transactons, & 9, 11, 12, ME-6, No. 1,2 3.

Microwave Theory and
Techniques
Annual fee: $3.

Microwave theory, microwave circuitry
and techniques, microwave mecasure-
ments and the generation and amplifica-
tion of microzwaves.

Dr. A. A. Oliner, Microwave Re-
search Institute, 55 Johmson St.,
Brooklyn 1, N.Y.

27 Transactions, MTT-4, No. 3-4
No. 3, 4; MTT-6, No. 1. 2, 3, 4
No. 203,04,

MTT-5
MTT-7,

Mititary Electronics

Annual fee: $2.

The electronics sciences, svstems, ac-
tivities and services germane to the re-
quirements of the military. Aids other
Professional Groups in liaison with the
military.

Mr. Henry Randall, Chairman, Office

of Asst, Secy. Defense, Pentagon,
Washington, D.C.

7 Transactions, MIL-1, No. 1; MIL-2, No.
1; MIL-3. No. 2.3, 4

Nuclear Science

Annual fee: $3.

Application of electronic techniques and
devices to the nuclear field.
Dr. A. B. Van Rennes, Chairman,

United Research, Inc., Cambridge,
Mass.

14 Transactions, NS-1, No. 1; NS-3, No. 2,
3;71\'5-4, No. 2; NS-5, No. 1, 2, 3, NS-6, No.

.23

Production Techniques

Annual fee: $2.

New advances and materials applica-
tions for the improvement of produc-
tion techniques, including automation
techniques.
Mr. L. M. Ewing, Chairman, Gen-
eral Electric Co., Syracuse, N.Y,
6 Transactions, No. 2-3, 4, §, 6.

Radio Frequency Techniques

Annual fee: $2.

Origin, cffect, control and measurenment
of radio frequency interference.

Mr. J. P. McNaul, Chairman, Signal
Corps, USA’'s RDL, Ft. Monmouth,
N.J.

1 Transaction, RF-1, No. 1.

Reliability and Quality
Control

Annual fee: $§3.
Techniques of determining and con-
trolling the quality of electronic parts
and cquipment during their manufac-
ture.

Mr. P. K. McElroy, Chairman Gen-
eral Radio Co., West Concord, Mass.

l1(> Transactions, *3, 5-6, 10, 11, 12, 13, 14, 15,
6. 0

Space Electronics and Telemetry

Annual fee: $2.

The control of devices and the meas-
wrement and recording of data from
a remote point by radio.
Mr. C. H. Hoeppner, Chairman, Ra-
diation, Inc., Melbourne, Fla.
14 Transactions, TR(C-1, No. 2-3: TRC-2,
No. 1; TRC-3, No. 2, 3; TRC4, No. 1;
SET.5, No. 1, 2. 3, 4.

Ultrasonics Engineering

Annua) fee: $2.

Ultrasonic measurements and communi-
cations, including underwater sound,
ultrasonic delay lincs, and wvarious
chemical and industrial ultrasonic de-
vices.
Dr. Wilfred Roth, Chairman, Roth
Lab., Hartford, Conn.

7 Transactions, PGUE, §, 6, 7.

Vehicular Communicotions

Annual fee: $2.

Communications problems in the field
of land and mobile radio services, such
as public safety, public utilities, rail-
roads, commercial and transportation,
cte.

Mr. A, A. MacDonald, Chairman,

Motorola, 1Inc., 4545 W. Augusta
Blvd., Chicago S1, Ill.

USE THIS COUPON

Miss Emily Sirjane PG-3-00
IRE—1 East 79th St., New York 21, N.Y.

Please enroll me for these IRE Professional Groups

00000000 000000000000000 5000000 00 00000 000800 0O ODBOD0V0D &3 BOV00EE000IN000s
Name .....ciiiiiiiiiiiiiiinnnnn, 300000B00000900NA00A000BA00a

AAress ottt i it i et e i e a et eas

JABER 600000600000000006006560060aB000000R00B0506A000EA060900A0803B00 5 80000

13 Transactions, §, 8, 9, 10, 11, 12, 13.
Please enclose remittance with this order.

ENGINEERS &1 East 79th Street, New York 21, N.Y.
®
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DRAKE

Lampholders and
Indicating Light As-
semblies are known for
expert design, patented
features, top performance
—used by leading manufactur-

ers in many fields — produced with
the skill which comes with more than
20 years of specialization . . .
DRAKE can help you select or de-
velop the unit which will do most
for your application in both
production and
sales . ..

LET
DRAKE
QUOTE ON
YOUR NEEDS...

STYLES, SIZES, COMBINATIONS OF
ALL KINDS!

It's usually easy
to select the ex-
act unit to serve
you best from
those already
available in the
big DRAKE line

. But we can
develop a spe-
cial design for
you if required,
as we have done
for dozens of
users.

NO. R115 *
{ {
< A > See Us At
\ Booth No. 2211
IRE Show
S
ulll‘l

103:9:9:9 >
MANUFACTURING
COMPANY

4624 N. OLCOTT o CHICAGO 31, ILL.

Miniature Lighting Specialists

46A

@ IRE People

He has also authored several engineering
papers and articles, and written many
book reviews.

Dr. Coggeshall iz a Fellow of the ATEL
and a member of Tau Beta Pi e is a
Pust President and Dirceton of the IREL

°.
o

Robert B. Corby (M'S6) has been ap-
pointed to the position of Statf Engineer in
Department  of

the Programm Planning
Motorola's Western
Military  Electron-
ics Center, it was
announced by Har-
vey M. Ross, Pro-
gram Planni
Manager.

In his new posi-
tion he will be re-
sponsible  for  the
development of new
areas  of  product
and  program  ac-
tivities.  This  will
include the analysis, organization and co-
ordination of technical and promotional
etfort required 1o match Motorola's skills
most appropriately 1o the military’s needs.

He joined Motorola in 1983 as Assist-
ant Manager in Microwave Products in
Chicago, HL. Tn 1955 he became Manager

R. B. Corgpy

of Military Microwave Sales and in 1958
was transferred to the Military Electron-
ics Division in Phoenix, Ariz. as marketing
coordinator for the company’s six military
plants. Prior to joining Motorola, M.
Corby had extensive clectronies engineer-
g and administrative experience and
during \\orld War Il was Navy laison
representative to the M.LT. Radiation
Laboratory. A graduate of Union College
with the B.S.E.E. degree in 1941, he holds
the M.S. degree in marketing from the
University of Chicago.

0

o

Dr. Lloyd T. DeVore (A'42-SM'44-
F’52) has been appointed director of engi-
neering of the Laboratories  Division,
Hoffman Electronics Corp., President H.
Leslie Hoffman announced.

The appointment was made to coordi-
nate more effectively the division’s re-
search and engineering activity with ad-
vanced research at the Hoffman Science

Center in Santa Barbara, Cabf., which Dr.
DeVore also heads.
The new c.ngmurmg director ed

Hotim:

president and thrmmr of the Science Cen
ter, which engages in advanced, product
oriented research in some of the promising
new fields in electronics.

He began his career a~ a physics in-
structor at Pennsylvania State College
after receiving the B.S. degree in 1930, the
M.S. degree in 1931 and the Ph.D. degree
in 1933, In 1942 he became chief engineer

i1t -

BEST TIP MILEAGE!

Outlasts Copper Tips 20 to 1
Doubles the Life of Clad Tips

N

) |

HEXACON
XTRADUR

l & LONG-LIFE /
SIZES OLDERlNG TIPS

AND
| SHAPES

TOP PERFORMANCE, TOO!

Muilticoated for extra long wear by a new exclusive process. Solder adheres
only to working surface at point of tip — prevents solder dropping on com-
ponents or creeping into tip hole. Eliminates costly tip maintenance.

SEND FOR CATALOG~—
showing the most complete
tine of Industrial Soldering
frons and Long-Life Tips.

HEXACON ELECTRIC CO.

181 WEST CLAY AVENUE
ROSELLE PARK, NEW JERSEY

SOLDERING IRON

INDUSTRY FOR A QUARTER OF A CENTURY
VISIT BOOTH 4012 IRE SHOW

SERVING
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HEWLETT @pACKARD specifies Tung-Sol tubes
for high stahility calibration generator

The Hewlett-Packard Voltmeter Calibration Gen-
erator calibrates high impedance voltmeters and
oscilloscopes with extreme accuracy. An excep-
tionally stable source for a wide range of preci-
sion voltages, the premium instrument speeds up
production and maintenance testing.

To assure high stability and low distortion
performance, which are listed among the unit’s
principal advantages Hewlett-Packard selected
Tung-Sol 6550’s for the 400 cycle power am-
plifier. As Hewlett-Packard reports: “Tung-Sol’s
6550 shows unusual insensitivity to load changes.”

What this means, of course, is that under vary-
ing loads the 6550 drive, with its tight charac-
teristics, holds to a minimum any change in the
unit’s already minimal distortion (less than 0.2% ).
In addition the 6550 helps to provide long-term
stability.

Like all Tung-Sol components, the 6550’s opti-
mum performance and dependability stems from

Tung-Sol's deep-rooted component know-how.
Every step in the manufacturing process is care-
fully disciplined. Stringent quality control guar-
antees uniformly high performance in any one lot
or from lot to lot. And exhaustive life tests under
severe overload assures adequate safety margins.

Maybe you're up against some exacting com-
ponent requirements. If so, you’ll be steering a
wise course by getting in touch with Tung-Sol
applications engineers. They’rc component experts
who will gladly study your design and recom-
mend the units that will do the job . . . precisely.
Tung-Sol Electric Inc., Newark 4, New Jersey.
TWX:NK193,

For prompt and competent technical consultation on
Tung-Sol components call the Tung-Sol Commercial Engi-
neering office near you. SALEs OFFICEs: Atlanta, Ga.;
Columbus, Ohio; Culver City, Calif.; Dallas, Texas;
Denver, Colo.; Detroit, Mich.; Irvington, N. J.; Melrose
Park, Ill.; Newark, N. J.* Philadelphia, Pa.; Seattle, Wash.
Canada: Montreal, P. Q.

) TUNG-SOL




H-H RESISTORS

48A

FROM HEADQUARTERS

The Mark
of Quality
since 192}

| ' — all types for all

l £ applications —
{® 4 ;‘; commercial
z 1g | ormilitary
o O :
r: | % FIXED RESISTORS
| | ADJUSTABLE TYPES
i ; FERRULE TERMINALS

AXIAL LEAD RESISTORS

EDGEWOUND TYPES

CUSTOM AND SPECIALS

BLUE RIBBON SPACE SAVERS

i

Design for Reliability //6) o W%
with the Hardwick, Hindle /xg([m

These high reliability components incorporate special design
and construction features that assure the highest degree of
dependability under the most adverse operating conditions.
Non-crazing high temperature gray enamel, stronger core,
welded wire connections, higher shock resistance, immunity
to salt spray and humidity are advantages inherent in all H-H
resistors. Fixed, ferrule and adjustable types comply with
MIL-R-26 specifications and meet EIA standards.

*Where Space is a Factor —

specify H-H Blue Ribbon Space Saver Resistors. Sold through author-
ized H-H distributors nationwide. Call or write for catalog including
both Gray Line and Blue Ribbon Resistors, MIL Types, mounting
brackets and accessories. Ask for your copy, now!

HARDWICK, HINDLE - INC

40 HERMON ST.,, NEWARK 5, NEW JERSEY

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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of the Special Projects Laboratory, Wright
Field, specializing in radio and radar com-
munications and in guided missiles. After
World War I he joined the University of
[Hinois, where he became chairman of the
Rescarch Committee and coordinator of
rescarch for the Department of Electrical
Engineering.

Dr. DeXore left the university in 1950
to become manager of General Electric
Companv's  Electronies  Laboratory  in
Svracuse, N, Y., =erving five vears before
aceepring an assignment as general man-
ager of the Electronies Division, Stewart-
Warner Corporation.

He 1= a fellow of the American Associa-
tion for the Advancement of Science, and a
member of the American Physical Society,
American Management Ns<ociation and of
the Armied Forees Communications and
Electronies Association.

\irborne  Instruments  Laboratory
AL Deer Park, No Y. vesterday an-
nounced the appointments of Dr. E. G.
Fubini (\'36-SM'16-F'54) and Dr. G. C.
Comstock (A'47-M"'47-SM'S1-F'57) as
vice presidents. Dr. Fubini and Dr. Com-
stock formerly were co-direetors of AIL's
Rescarch and Engineering Division. AL
iz a division of Cutler-THammer, Ine.

Dr. Comstock was appointed vice pres-
ident of the Electronic Systems and Tech-
nigques Division of Airhorne Instruments
Lab.

He  has been
concerned with the
svatem  develop-
ment of radars and
radar data utiliza-
tion since early
1942, when he
joined the staft of
the Radiation Lab-
oratory, Massachu-
setts Institute of
Technology. At
that time, his effort
was devoted to the carly development of
instrument landing radar systems.

He received the B.S. degree at Bradley
University in 1932 and the Ph.). degree in
Physics from the University of Chicago in
1938, and served as Assistant Professor of
Physies at the Citadel until 1942, when he
went to M.LT.

At MLLT. in 1943, he was in charge of
the electronics engineering for the original
GCA (Ground Controlled Approach) ra-
dar. Subsequently, he served as GCA
Project Leader and an Associate Chairman
of the Ground Radar Division during the
initial development of airport traffic con-
trol radar.

In 1946, shortly after joining AlL, he
became Assistant Supervising Engineer of
the Air Navigation and Traffic Control
Section, and in 1950 Supervising Engineer
of the Operational Development Section
and later of the Radar and Navigation
Section. From 1955 through 1959, he was

G. C. CoMsTOCK

(Contmued on page 34.4)
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Semiconductor News @
from SYLVANIA Quality -by intention!

“NORH

Logic

Sylvania
NPN and PNP Transistors

controlled specifically for
switching service

Rigid adherence to high standards of per-
formance and electrical uniformity is
assured through the exercise of stringent
quality controls. High reliability under
severe environmental conditions is assured
by thorough final-test procedures. Sylvania
switching transistors are in TO-5 cases with
welded hermetic seal. Shown here are a num-
ber of switching circuits designed around
Sylvania transistors and diodes.

1 Y,
R ates

diode-transistor g

«NAND” diode-transistor gates

-V
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A SYLVANIA NPN AND PNP SWITCHING TRANSISTORS

Reliable performers in military and computer applications

)
A\

ELECTRICAL CHARACTERISTICS

i

»

| . 2N1381

(e
NPN COLLECTOR TO EMITTER TO POWER DISS. FREQ. CUTOFF, F|C|B
Type BASE VOLTS (Min.) BASE VOLTS (Min.) AT 25°C (Max.) V.o=6v. 1c=1ma (Min.)
2N312 15V 15V 100mwW 3.0Mc
2N356 20V 20V 100mW 3.0Mc
2N357 20V 20V 100mW 6.0Mc
2N358 20V 20V 100mwW -
2N377 25V 15V 150mW 2.5Mc
2N377A 40V 15V 200mw 2.5Mc
2N385 25V 15v 150mwW 4.0Mc
2N385A 40V 15V 200mw 4.0Mc
2N388 25V 15V 150mwW 5.0Mc
2N388A 40V 15V 200mwW 5.0Mc
2N438 30V 25V 100mwW 2.5Mc
2N438A 30V 25V 150mw 2.5Mc
2N439 30V 25V 100mwW 5.0Mc
2N439A 30V 25V 150mwW 5.0Mc
2N440 30V 25V 100mwW 10.0Mc
2N440A 30v 25V 150mwW 10.0Mc
2N556 25V 10V 100mW -
2N557 20V 10V lggmx -
2N558 15V 5V 100m -
ZNZ?G 20V 15V 200mw 5.0Mc
2N576A 40V 15V 200mW 5.0Mc
2N585 25V 20V 120mw 3.0Mc
2N587 40V 40V 150mwW -
2N679 25V 15V 150mwW 2.0Mc
2N1302 25V 25V 150mwW 3.0Mc
2N1304 25V 25V 150mW 5.0Mc
2N1306 25V 25V 150mwW 10.0Mc
2N1308 25V 25V 150mW 15.0Mc
2N1114 25V 15V 150mw 7.0Mc
2N1299 40V 15V 150mwW 4.0Mc
PNP COLLECTOR TO EMITTER TO POWER DISS. FREQ. CUTOFF, FAB
Type BASE VOLTS (Min.) BASE VOLTS (Max.) AT 25°C (Max.) Vceo=5 le=1mA (Min)
—20V —10v 150mwW 5.0Mc
3:411(2)2 —25V —12v 150mW ggmz
2N414 —30V —12v 150mwW 2.5Mc
2N425 —30V —20V 150mwW 3.0Mc
2N426 —30V —20V 150mW 5.0Mc
2N427 —30V —20V 150mW IO.OMC
’ 2N428 —30V —20V 150mwW O.SMC
: 2N519 —25V —15V 150mwW 14.0Mc
N HNse2 _25v —12v 150mW aciie
(S IN1009 —10v — 120mwW O.5M /
—25V —15V 150mw .5Mc

SYLVANIA 2N624 “DRIFT”’ TRANSISTOR FOR
TUNED-AMPLIFIER SERVICE TO 12.5 MC

Sylvania 2N624 is a hermetically sealed PNP diffused-base tran-
sistor. The package has JEDEC TO-12 dimensions and lead spac-
ings. A fourth lead provides a connection to the metal case for
improved shielding. Characteristic testing includes many environ-
mental parameters to assure reliable operation under conditions
which may be expected in military applications. Sylvania 2N 624
conforms to the requirements for military electronics equipment.

MAX. 335
O o
260
200
\-4 LEADS

+.010

HAN. +.002
“ H” 017 007 DIA.
E



—Sylvania manufactures all types of diodes for

"..service as gates, clippers, clampers, detectors; diodes for applications

. .in communications equipment, switching circuits in electronic com-
puters operating at high speeds in the order of millimicroseconds, and
s special-purpose electronic devices.

5 800

facilities for life and environmental

) )".;E:..testing include salt spray, moisture, high altitude,

.
. o

POINT-CONTACT DIODES

feature low cost, low capac-
itance, and exceptionally
fast recovery time. Avail-
able in all-glass “min’’ pack-

“Wibration, shock, high and low temperatures.
e SYLVANIA manufacturing and testing facilities
are highly automated and mechanized to assure

3 “ extraordinary electrical uniformity. Many

SYLVANIA diodes are available with specifica-
“tions conforming to military requirements.

GOLD BOND DIODES

feature high forward-con-
duction and good recovery-
time in units that are rela-
tively low in cost. Available

4 i @ A age with power dissipation p kg b W in all-glass “min” package
¥4 P FAILT S capabilities to 80mW. Avail- B 3 ¢ - ,ﬁ w B G with power dissipation capa-
$v i 1 able in solder-seal package ¥ ISndbi bilities averaging 80mW.
for wire-in or clip-in use
with power dissipation

capabilities to 225mW.

VLI (very low impedance) DIODES SILICON-JUNCTION DIODES
feature very high condue- feature high conduction,
tion and relatively high good recovery time plus the
voltage-breakdown. Avail- environmental capabilities
able in all-glass “min’’ pack- of silicon—the ability to

o M age with power dissipat.ion ik 4 i i withstand wide variations
on B :; 17 ¢ capabilities averaging o B l; ® 1] $up in ambient temperature.
bt ! 4 80mW. Available in solder- ? ] Available in all-glass “min”

seal package for wire-in or
clip-in use with increased
power dissipation capabili-
ties to 225mW.

package with power dissipa-
tion capabilities to 200mW.

SYLVANIA D-1820 HIGH-SPEED SWITCHING DIODE
4 millimicroseconds guaranteed maximum recovery time!

ELECTRICAL CHARACTERISTICS —

SYLVANIA D-1820

—

Absolute

Typical

Maximum Ratings ™ | Operating Conditions™

Fwd. Volt ... 13VT | Fwd. Volt........... o9V

Fwd. Curr. ...
Back Volt
Pwr. Diss.

Fwd. Curr. ...........2.0 uA
Rev. Recovery........ 2.5 mus

World Radio History




® O ® ®SYLVANIA 2N705 and 2NT10
GERMANIUM-MESA®COMPUTER TRANSISTORS
©C o0 6o ﬁEPENDABLE' AVAILABLE!

® O
N

/ Expe1 ienced designers of electronic computershave
‘ . \ . learned they can depend on the performance of
ACTUAL

SIZE

high-speed switching circuits designed around

Sylvania transistors. An exceptionally high degree
of dependability is built into SYLVANIA Mesa
transistors. There are 31 in-line quality control

® O
® & O o © check-points for SYLVANIA 2N705 and 2N710

Mesa transistors. Another important reason for
. designing around SYLVANIA 2N705 and 2N710:
they are available now.

A COMPREHENSIVE LINE OF SILICON RECTIFIERS

TOPHAT/

The latest in production equipment plus the most
modern test procedures are devoted to the manufac-
ture of SYLVANIA silicon rectifiers. Clinically con-
trolled atmospheres on the production line minimize
contaminants, result in units that feature low leak-
age and promise long-life operation.

SYLVANIA silicon rectifiers are quality-controlled
for applications in industrial power supplies and
magnetic amplifiers. SYLVANIA silicon rectifiers
are available with peak-inverse-voltage ratings to
1000-Volts, and forward-current ratings to 750-mA.

SYLV.

 EPOXY
PACKAGE

/ﬁ /
|
4 n

A

/ 4
/ ;f STUD
' & MOUNTING
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IF YOU INSTALL

1960
1961
1962
1963

LAMBDA POWER SUPPLIES NOW, 1964

YOU KNOW THEY’LL

STILL PERFORM TO GUARANTEE IN

-

1965

LAMBDA
REGULATED POWER SiIBRLY

BECAUSE ONLY LAMBDA GIVES
YOU A 5-YEAR GUARANTEE!

Each Lambda Power Supply carries a written guaran-
tee that warrants full performance to specified ratings
for five full years.

Lambda, alone, offers this unprecedented guarantee
because Lambda specializes in the design and manu-
facture of just one product — power supplies.

Each unit is built from the ground up to rigid qual-
ity standards in a modern, completely integrated plant.
Nothing is overlooked to provide you with the finest
performance. When you buy a Lambda Power Supply,
you are assured of a unit that is conservatively rated —

a unit designed to provide continuous-duty service at
all specified loads and ratings.

Lambda power supplies are available in a wide range
of rack, portable and bench models for laboratory and
production service. Of particular interest to electronic
designers are:

L-T Transistor-Regulated Series. . .. ... ... 0-1 and 0.2 AMP, 0.32 VDC
Com-Pak Tube Regulated Series. . . . . .200-400-800-1500 MA

0-200, 125-325, 325.525 VDC -
Write for free 32-page catalog for |l bl

Q /0 . q a I) F—

complete specifications, dimensions, . Fowen
performance ratings and prices on [Sup ’“‘"l
Lambda’s full line of tube-regulated
and transistorized power supplies.

LAMBDA ELECTRONICS CORP.

11-11 131 STREET « COLLEGE POINT 56, N. Y.

e INDEPENDENCE 1.8500

Watch for Lambda’s exciting new solid-state power supply developments.

IRE SHOW — Booths 2318-2320
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Marion

advancement
ininstrument
design

8/

/ WMET
o
/ 110 VoA 40 CYCuas

SEALED
ELAPSED TIME
INDICATORS

SCHEDULE MAINTENANCE — STUDY PRODUCTIVITY

Glass-to-metal sealed ELAPSED TIME indicators.
Compact, low cost, tamper-proof. Standard
ASA/MIL dimensions, 22" and 3%" sizes. Easy
to read standard size counter registers 1/10
hour steps to 9999.9 or hour steps to 99999.
Hermetically sealed. Shieided. Starts, operates
continuously from — 55°C to +85°C. For 110-
125 or 220-250 volts 60 cycle AC. Bulletin on
request. Marion Instrument Division, Minneapolis-
Honeywell Regulator Co., Manchester, N. H.,
U.S.A, In Canada, Honeywell Controls Limited,
Toronto 17, Ontario.

Honeywell

SINCE ‘888

quick-disconnect
or permanently connected

MODULOK"

terminal block

with snap-in, spring-loaded contacts

True versatility in a terminal
block. 30 modules (2 or 4
tier) per foot. Twist of a
screwdriver transforms
quick-disconnect contacts to
permanent connections.

*trade mark
For complete information, write: OMATON DIVISION, BURNDY—Norwalk, Connect.
$9.2

SEAL PROBLEMS?

PROBLEM:
Gt RAL ELECTRIC required Me equirement dic
development of a rupped ated use of m alioy
compact high currenthermetic > and Gr A" N

rial select

A CASE IN POINT
SOLUTION:

seal CONTROLLED RECTIFIFR

housing constructed of ma . $0

terials and processes to with sequent welding

stand temperatures above sof! tan e done wit t de

solder range —design involves mer

S seals to dissimilar matenals eliminate tly ground
amics

CERAMIC TO METAL ASSEMBLIES BY MITRONICS ARE:
» More economicol » More duroble

s More precise s More compact

Why struggle with metallizing problems when Mitronics’
complete engineering facilities are at your disposal.

METALLIZING SPECIALISTS

e mitronics inc.

1291 Central Ave., Hillside, N, J., WAverly 6-2250 See us at the IRE SHOW Booth #1875

Write, phone or wire far technwal assistaree, information

54A
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co-director of the Research and Engineer-
ing Division of AlL

Since 1949, he has alsu served on many
Department of Defense research and de-
velopment committees and working groups.
He has been a member of the Research and
Development Board’s Panel on Air Navi-
gation and chairman of the subpanel on
Short-Distance Navigation Aids, chairinan
of an RDB Working Group on Counter-
Countermeasures for the Guidance and
Control of Guided Missiles, a member of
the Air Defense System Engineering Com-
mittee of the Air Force Scientific Advisory
Board, participant in the I’roject Charles
Air Defense Study, consultant for the
Technical Advisory Panel on Electronics
to the Department of Defense, served with
the Weapons Systems Iivaluation Group,
Office of the Secretary of Defense on spe-
cial defense studies, and most recently on
the Air Defense Panel of Presidential Sci-
entific Advisory Committee.

Dr. Comstock has been active with the
Navigation Aids Committee of IRE and is
presently serving as secretary-treasurer of
the Professional Group on Engineering
Management.

Dr. Fubini was appointed vice presi-
dent of the Rescarch and Systems Engi-
neering Division of Airborne Instruments
Lab. During the
period 1942 to 1945,
as & Research As-
sociate of the Har-
vard University
Radio Research
Lab., he was con-
cerned with the de-
sign, development,
operation, and
planning of coun-
termeasure and fer-
ret reconnaissance
equipment. During
1943 and 1944 he was a Scientific Consult-
ant and Technical Observer to the U. S.
Army and U. S. Navy in the LEuropean
Theatre of Operations, where he partici-
pated in the establishment of electronic
reconnaissance and jamming capabilities
for the invasion of Ttaly and of Southern
France.

During 1944 and 1945 he was in Eng-

E. G. FuBixt

| land with the U. S. Eighth Air Force in

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

charge of electronic reconnaissance and
countermeasures. During 1945 he was a
special consultant for ECM to the Ofhce
of the Air Communication Officer of the
War Department.

He joined All as an engineer in 1945,
where he was concerned with the develop-
ment of microwave components, magnetic
detectors, electronic test equipment,
boundary value problems, A] devices, an-
tennas, direction finders, and reconnais-
sance systems.

Under his supervision, AIL became in-
volved in such developments as APR-9

Receivers, ARA-25 Direction Finders,
ASQ-8 Magnetic  Airborne  Detectors,
Around-the-Mast  Rotary  Joints, AN

(Continned on page 36.4)
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One of a series

The burning question of cool flames

Between the bricf stage of not burning and burning,

many hydrocarbons react with oxygen at temperatures well below that
of normal flame combustion. But the reactions are

usually transient and hard to analyze. At the General Motors
Research Laboratories, we have becn able to investigate the

effect of chemical additives on cool preflames.

To do this, the almost invisible cool flames are stahilized for hours

in a flat-flame burner, permitting careful examination of the retardation

or acceleration cficcts of the additives. From more than twenty

additives studied, experimental results indicate that some chemicals
affect combustion through the mechanism of preflame reactions. We are now
accumulating new information on these additives’ mode of operation.

For instance: emission spectra support the conclusion that tetraethyl
lead reacts with the oxygenated compounds formed in cool flames to

vield lead oxide vapor. These findings of when and how lead oxide

is formed are important in resolving a current controversy of scienee —

the combustion bhehavior of tetraethyl lead.

Studies such as this may lead to more economical and effective means
of controlling unrestrained combustion — such as “knoek™ in
reciprocating engines. The work is typical of GM Research’s effort to
provide useful information for a moving America. And in this way

continue to keep our promise of “More and better things for more people.”

General Motors Research Laboratories
Warren, Michigan

Iron carbonyl
retards,

ethyl nitrate
accelerates
central portion
of cool flames.

Stabilized two-stage flame, no additives Iron carbonyl, an antiknock Ethyl nitrate, a proknock
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TEMPERATURE CONTROL
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2 Sensitive aircraft and missile components and
g systems often require temperature control
within close limits — while ambient temper-
atures fluctuate widely. Eastern refrigera-
tion-type cooling systems are ideal for such

conditions.

Designed for the strictest military require-

ments, these vapor-cycle closed-system
packages are built around a highly efficient
compressor powered by a special 400-cycle
motor. Unique condensing and special
cooling methods are called upon to meet
the most unusual operating requirements,
the most demanding specifications.

Capacities range from 100 to 6000 watts;
operating altitudes extend to 100,000
feet. Some unmits, of the “boil-off” type,
perform almost without regard for ex-
tremes in altitude and temperature.

| ‘ ‘ Call on Eastern for imaginative solu-
tions to all avionic cooling problems
. and write for new Bulletin 360.

f

EASTERN
INDUSTRIES
INCORPORATED 540>

/ 100 SKIFF STREET

mr?'ns UF\E\THE(ML)FI?

5O

X &
O

HAMDEN 14, CONN. %’4__/?‘0 ®
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itisted from page 344)

ASD-1 System and 1171 Subsystem

Dr. Fubini obtained his Doctor of
Physics degree in Rome, ltaly. .\ forme
Lecturer of Harvard University, he has re
ceived the Presidential Certificate of
Merit. He is the author of about thirty
technical publications and holds eleven
patents. He is a member of the Air Force
Scientific Advisory Board, chairman of the
Advisory Group on Electronic Warlare of
the Departiment of Defense, member of the
Advisory Group on Special Projects of the
Department of Defense, chairman of the
Electromagnetic Warfare Advisory Group
of the Air Research and Development
Command, member of a panel of the Scien-
tiic: Advisory Committee to President
Eisenhower, member of a panel of the Na-
tional Security Agency Scientific Advisory
Board, and member of the Advisory Coun-
cil for the Advancement of Scientific Re-
search and development in New York
State.

Floyd M. Gardner (§'49-A'51-8S)M'58
has announced the formation of Gardner
Research Company. The new firm will
provide electronics consulting services to
government and industry and will be lo-
cated at 9881 Nichols, Orange, Calif. Dr.
Gardner was formerly associate director of
Rescarch at Interstate Electronics Corpo-
ration.

Appointment  of Robert J. Gilson
(SM’38) as director of systems manage-
ment in Stromberg-Carlson’s Electronics
Division has been
announced by Ken-
neth M. Lord, vice
president and gen-
eral manager of the
division. Stromberg-
Carlson is a divi-
sion of General Dy-
namics Corp.

Mr. Gilson comes
to Stromberg-Carl-
son from the Hofi-
man  Laboratories
Division of Holff-
man Electronics Corp., Los Angeles,
Calif., where he was program director for
the “Tall Tom™ airborne reconnaissance
system. Prior to his association with the
Hoffman company Mr. Gilson was with
Litton Industries, in Beverly Hills, Calif.,
for over two years, and earlier, with the
Sylvania Electronic Defense Laboratory in
Mountain View, Calif.

A native of Palo Alto, Calif., Mr. Gil-
son received the B.S. degree in electrical
engineering from Montana State College,
and the M.S. degree in engineering admin-
istration from the University of California
at Los Angeles. During World War I he
served as a radio officer in the Maritime
Service. He is a member of the American
Institute of Electrical Engineers, the

R. J. Gusox

(Continued on page 38.4)
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Umbilical

The MSC-built Umbilical Launching Cable...an

example of the product diversity of Missile Systems

Corporation. Like all products that hear the MSC label, this system

has proven its reliability. Just as it is a life-line to the success of a mission,
so also are MSC'’s contributions material to the future accomplishments of
all facets of the electronic industry. MSC’s variety of products form one
continual life-line .. .feeding an industry which is already changing the
life patterns of generations to come.

PROCEEDINGS OF THE IRE March, 1960

MISSILE SYSTEMS CORP.
11949 VOSE ST.. NORTH HOLLYWOOD, CALIF.

Engineering and Manufacturing
Corporation of Texas[subsidiary

Dallas, Texas




Hundreds of standard # 1Re People b\
American Management Association, the

American Institute of Management and

T E R M I N A l PA N E l S & @ the \ssociation of the UL S, Armiy.

L
Com plete eqU|pment for Dr. John L. Grigsby (SM'36) has
joined the Palo Alto advanced electronic
s P E C l A L s syvstems tirm of Applied Technology, ITnc.,

as Chief Engineer.

He will direct the company’s expanding
engineering activities in reconnaissance re-
ceiving systems, active electronic counter-
measures and special instrumentation for
ionosphere and radio astronomy studies.

Formerly Dr. Grigshy was with the

Several pages of Jones Catalog No. 22
illustrate standard and special panels
we are constantly producing. Latest
special equipment enables us prompt-

Send your ly to produce practically any panel

o . required. Send print or description for Stanford University Applied Electronics
speCIﬁCO'IOﬂS prices, without obligation. Hundreds Laboratory, since 1952 serving successively
'Ol' pfomp' of standard terminal strips also listed. as engineer, project engineer and group

N Send for Catalog, with engineering leader. He also served as a consultant to
_quo'o'lon drawings and data. several electronic firms and was a member

of a special advisory committee to the

U, S Army.

[n his new association he will continue
his work in the application of traveling-
wave and related beam tubes in broadband
countermeasures and recelving systems.
This has been his principal work with the

Stanford laboratory.

H OWCIANE"DMAB;U;IA?‘E‘RFNE CDOLY‘INSVI ON i Previously with the (_}cncra.l Electrie
g AN 7 : el Company from 1949 to 1952, he instructed
CHICAGO 24, ILLINOIS military personnel and GE field service

DIVISION OF UNITED-CARR FASTENER CORP g Lsue o i

engineers in theory and operation of fire-

control, long-range search and height-
finding radars.

During World War I1 he served for two
and a half years with the U. 5. Air Force,
mostly in electronics and radar work.

Dr. Grigsby received the B.S. degree in
electrical engineering from the University
of Colorado in 1948. Stanford University
awarded him the M.S. and P’h.D. degrees
in the same field in 1955 and 1959, respec-
tively.

He is a member of Tau Beta Pi, Eta
Kappa Nu, Sigma Xi and Sigma Tau.

JONES MEaNs

Proven QUALITY

Visit Booth 2535 at the IRE Show

Transistorized
Amplifier
Series T-330

A new series of completely transistorized
I-F amplifiers offered to fill the need for
standardized, high quality units, These o

T-330 series amplifiers by 1.F.I. are avail- o
:Med indtah"ril,l:, o ::enter "eguen‘:ie? .n: SPECIFICATIONS
andwidths, ey also can be eguippe The o B :
with emitter follower, cathode detector or . I'he 'app(n‘ntmcm of John E. Hogg
low noise tube input. Center Freq, 7-330A 30 mc (S'39-A\"42-M"16) as manager of market-
The quality of construction is high. The A T-3308 30 me ing admimstration and personnel develop-
use of printed circuitry and quality control Bandwidth T-330A 10 mc mgnt for the Gen- ! .
procedures provide rigid standards. (ndi- A 1338 3 me G 1 DB A
vimnlt in:pection and testing of each u'nit Gain .}'ggg: 1:: :: m: | eral Electric Com-
rior to delivery assure the superior gualit ) 5 an's N \
of IFI transistorized 1-F eImnriﬂelrs.u‘l’l’ae's: Output (max)  T-330A 4 5 DBM pany’s  Computer
transistorized amplifiers meet all applicable inet ImBedanc }:ggg: -l-s:,"o::"‘ Department  has
military environmental specifications, P pedance 33081 30l ohm been announced by
quantit 'llg!it Noise Figure }’-ggg; Ig :: G. A\ Hagerty, De-
uantity rice - ; e
1-10 $800 Mean Stage Gain T-330A  11.5 0B partment manager
1128 700 T-3308 14.0 DB of marketing.
. Mr. Hogg was
y . o
INSTRUMENTS FOR INDUSTRY, Inc. 5".‘ >~ formerly  western
= | 5 regional  manager
101 New South Road, Hicksville, L. L., N.Y, /'v ! 5 for the Department . oo
‘on W at Palo Alto, Calif. Jonx E. Hoae,

He will transfer to
Department  headquarters  in - Phoenix,
Ariz.

1o his new position, he will be responsi-
hle for all phases of product availability
and delivery, including contracts admints-

11TV
|l\ " !

Gradunie engimeers with twe or more years of clreuls spplicstion in the fields of electronies or physies are Snvited to meet with Mr. tration and marketing office management,
John Hieks In an informal or send complote resume te1 Dir, Personnel, IFI, 101 New South Road, Hicksville, Now Yerk,
See us at the IRE Show-—Booth 1424 (Continned on page 62:4)
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SSPI

actual size

For control circuit application in the
10 to 1250 ma output current range

2 HIGH SENSITIVITY These devices offer significant circuit advantages ?n
that they are specifically designed for operation in
the 10 to 1250 mA current range. It is no longer
necessary to derate higher power units, with attend-

only 2 mA input to control one ampere
{continuous) at 100°C.

s HIGH TEMPERATURE ant losses in efficiency.
stable operation to 150°C. The miniature SCR combines a current rating of 1
ampere at 100°C with extremely small size. It fea-
® LOW LEAKAGE tures high peak recurrent and surge current ratings.
10 A cutoff current at full voltage, Switching efficiency up to 98¢ is practical. High
gain, low loss control of loads up to 300 watts can
s SIMPLIFIED MOUNTING now be achieved along with significant miniaturiza-
no need for insulating hardware — tion. The internally insulated junction eliminates the
stud is electrically isolated. need for external mica washers. Assembly is there-

fore simplified and reliability improved.

- - The miniature SCR is useful in applications such
Maximum Maximum . . A .
; ‘;\node Average | Maximum Gate \Fl_oltage as AC and DC static switching, proportioning con-
It 13 d Gat to Fi L.
L OCer comert | came, +Volte trol, D.C. to D.C. coaverters, servo motor driving,
Peak AC) | 100°C Case | to “Fire" ui in 5 iv ireuits elat
v A - I e sq b f'il g, protective circuits, and related
= applications.
— el - & 40 2.5 Encapsulated in the unique SSPI cold welded copper
3860S 60 1.0 2 .40 2.5 case, the SCR offers a high degree of mechanical
ruggedness and long term reliability.
381008 100 1.0 2 .40 2.5 N
381508 150 1.0 2 .40 2.5
382008 eoo 1.0 e -40 2.5 | WRITE FOR BULLETIN C415.00

oLID
s TA TE?roducts, Inc.

ONE PINGREE STREET ¢ SALEM., MASSACHUSETTS
‘ PIONEER S-2000
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N NEWS
i New Products

T
] il

Missile Battery

Development of the Silvercel battery
3381R-2 for missile applications has been
announced by Yardney Electric Corp.,
40-50 Leonard St., New York, N. Y.,
manufacturer of silver-zine and silver-
cadmium batteries.

A rechargeable silver-zine power pack,
this 10-ampere-hour unit has a nominal
voltage of 28 volts when discharging at 45
amperes in 12 minutes. [t can also be dis-
charged at 60 amperes, or at lower rates.
It has a vohune of 239 cubic inches and
weighs 15 pounds. Its dry shelf life is a
mininum of two yvears.

Designed to meet requirements for
missile clectric power systems, the new
battery has met test specifications of
MIL ES5272:up to 5§ G's vibration; 15 G's,
11 milliseconds in all directions mechanical
shock; —65°F low temperature; 160°F
high temperature; 959% humidity  at
160°F; 55,000 feet at 80°F high altitnde.

16 Channel Recorder

Originally designed to verify magnetic
tapes in machine tool mmnnerical control
systems, the new multichannel recorders,
a product of Epsco, a Division of Epsco
Incorporated, 207 Main St.. Worcester 8,
Mass., also find industrial uses.
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These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

Through minor modification of exist-
ing equipment, the firm has been able to
satisfy any graphic recording problems
requiring more than eight channels on a
common time basis.

Modular constriction offers the maxi-
mum in versatility. Interchangeable pre-
amplifiers and drivers permit rapid and
economical change-over from one test to
another.

The firm presently stocks five modular
pre-amplifiers, low gain de, moderate gain
de, high gain de, ac, and carrier. Lpsco’s
three stage differential input-output dri-
ver amplifiers are designed to supply
driving power, frequency conmpeisation
and overioad protection in damping int-
pedance to the galvanometers. The ink or
electric-writing galvanometers write on
either standard roll chart or Epsco “Z”
fold paper, and are housed in recorder
cabinets equipped with nine selectable
chart speeds.

Atmospheric-Particle Monitor

A new atmospheric-particle counting
instrument has been designed for applica-
tion by Royco Instruments, Inc., 365 San
Antonio Rd., Mountain View, Calif., to
the continnous monitoring of outdoor air
or atmospheres of indoor locations, such
as ultra-clean work areas. It presents, ona
stripchart recorder, a permanent record
of aerosols present inan overall range from
0.3 microns to any desired upper limit.
This record is ditferentiated into 15 sub-
ranges and recorded in sequence at inter-
vals which can be predetermined in
length. Stability problems are eliminated
by the fact that the unit is continuonsly
self-calibrated.

Inclided in the instrument is an alarm
systent which can be set for a remote indi-
cation of particle concentrations in any of

R TR

O

the monitored sub-ranges exceeding a pre-
determined maximum.

Counting rate of the PC-200 is 1000
particles per minute with a 1 per cent
coincidence loss at the standard flow rate
of 100 cc per minute. Recordings are made
on a 6-inch strip chart at a standard move-
ment of 8 inches per hour. Operation is
from a 115v 60cps supply with a current
of 3 amperes.

Weighing approximately 150 lb, the
unit is 21 by 19 by 32 inches overall. It is
mounted on greaseless, dustless casters.
Price $6,975 f.0.b. Mountain View.

Precision Phase Detector

\ new precision phase measuring in-
strument front 15 mc to 400 mc has been
developed to meet the need of measuring
phase shift of radar IF amplitiers, trans-
mission networks and radar tracking sys-
tems by Ad-Yu Electronics Lab., Inc., 249
Terhune Ave., Passaic, N. }. This instru-
ment utilizes a comparison method to
achieve the accuracy of +0.05° or £19,.
The sensitivity has been increased with
the use of balanced tuned amplitiers. I'n ad-
ditton, balanced tuned amplifiers can also
minimize the error due to harmonic con-
tents and noise

The accuracy is =0.05° or £1% of
the dial reading. The resohition time is less
than 0.1 micromicrosecond; the smallest
phase angle which can be read on the dial
is less than 10713X 360 X frequency in cps.
The titne delay of the continuously vari-
able delay line can be adjusted from 0 to
2.8 millimicroseconds. Two step variable
delay lines have total delay of 37.5 milli-
microseconds in E, channel and 7.5 milli-
microseconds in E. channel (in steps of 1
millimicrosecond). The minimum input
signal depends on the sensitivity of the
receiver; approximately 20 microvolts for
receiver having S-microvolt sensitivity,
and approximately 2 volts mininum is
recommended for using panel meter as in-
dicator. The characteristic impedance is
50 ohms nominal for both input and out-
put; type N connectors are used through-
out.
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Creative Microwave Technology

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

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

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

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

Typical Operating Characteristics

Exceptionally long tube life is made pos- (QK622 and QK783 Amplitrons)
?'lble bY the fact t_hat no cathode warmup Peak Power Output (min.)............ 3 Mw
is requl'red. $tart1ng takes place Wl?en' Average Power Qutput................ 15 Kw
ever RF input is present prior to applica~ Pulse Durationm ..................... 10 sec
tion of modulating pulse. Heater supplies Band Width ......................... 200 Mc
may be omitted entirely fromthe equipment. DutyCycle .............cociiinun... .005
. . . L Pulse Voltage ...................... 50-55 Kv
Applications include power-amplifier Peak Anode Current .................. 65 amps
stages for long-range radars. The tube has I PAGHEINERN 0 0 00 0 0000000600000 00k 1o al 70%
been used successfully as an RF power REInput ..........coiiuiintinnnnnn.. 475 Kw
source for linear accelerators. Weight (with permanent magnet) ....... 125 1lbs.
POWER OUTPUT vs FREQUENCY VOLTAGE-CURRENT CHARACTERISTICS
5000 — v - S——T—T—T—T—T— T T
AR | T
3 | | > BT T T R ey —-
!. 4000 —— —— 3 4 ‘ | T ¥ 52| o . 1 i } i
RS AEEERRNES TR o EEEEEPYLane s
e 3000f—— * o mer Sulll . | q 50— -—t— b — e
[ | | | 1 It I | '..l 9 —— - P —
2 _IF 1 ! I I 3 I , T =5
© | | ‘ J > 48 1 » _t_ { - ; |
X 2000 QK622 t w 47— _ ; | — ~ |
;’ . l_’ | l_l tpc=100ssec | | Q. T ] | | awezz | I |
A 1] Du=—.005 f 9o | { PULSE WIDTH=-10.sec _|
§ 1000 | RF DRIVE ~ 480 kw - O = = T | Tou=.00s | |
‘ [ | { ‘ | {m--so AMPERES a1 T + RF DRIVE=480 kw ~——
I =1 a - i ——
] 41 ] | [ | U I ) T_ 2 1 1» T [ 1 4! T f i’;T f T
2840 2900 3000 3100 3200 0 20 40 &0 80 100 120 140 160 180 200 220 240 260 280 300 320
FREQUENCY -Mc ANODE CURRENT-MA

You can obtain detailed application information
Excellence in Electronics and special development services by contacting:
Microwave and Power Tube Division, Raytheon
Company, Waltham 54, Massachusetts

A LEADER IN CREATIVE MICROWAVE TECHNOLOGY
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(Continued from page 584)

and for educational and training programs
for marketing personnel.

A native of Vancouver, Wash., he re-
ceived the B.S. degree in electrical engi-
neering from the University of Washing-
ton in 1940. Shortly thereafter, he joined
General Electric’s Test Program at Sche-
nectady, N. Y., ax a student engineer. He
subsequently served in various engineering
and  sales assignments  throughout the
Company and in 1956 was appointed Pa-
citic regional manager for the Computer
Department. He has also worked as a sales

| engineer for William Miller Instrument
Company, manager of teld sales for
AMPEX Instrument Division, and man-
ager of marketing for AMPEXN I[nterna-
tional.

Mr. Hogg is a member of the Instru-
ment Society of America, Tau Beta Pi, and
Sigma Xi.

AN EYE ON ...

Booths 3826-28

I.LR.E. SHOW “*
NEW YORK COLISEUM Dr. Robert C. Hansen (S47-\'49-
MARCH 21-24 M’55-SM'50) has been appointed Senior
Staff Engineer in the Telecommunications
FOR THE NEWEST IN Laboratory of the
Space  Technology
TELEM ETER | NG and , Laboratorics of Los

COMMUNICATION i e e
EQUIPM ENT from I ' Scmo.r Staft Engi-

neer in the Hughes
NEM S_CLARKE CO. Microwave Labo-
ratory.

He obtained the
B.S. degree from
the Missouri School )
of Mines and Met- R. C. llaxsEx
allurgy and  the
I’h.D. degree from the University of HIi-
nots. He has been active in IRE affairs,
having been PG coordinator for the Los
Angeles Section and Chairman of the
1906 RECEIVER WIEESCON Technical Program Commit-
tee. He is currently a member of the
Tuning Ronge ....... 30-260me (twa bands: 30-60mc, PGADP and PGMTT Administrative Com-

60-260mc¢ switched} N N 3 i .
mittees, and is Western Vice Chairman of

Noise Figure ................ ... ... 6db moximum et (;roups (SR

LETO SO o000 Tyoo N f:nn"et;':’ ::”"’:2"":‘;":: ‘ Dr. Hansen is a member of the Ameri-

IF ROIECHOn -..cveiveesesseneenssn. 65db minimum | can Physical Society, Tau Beta Pi, Sigma
. ] Xi, Eta Kappa Nu, and Phi Kappa Phi.

Image Rejection .................... 60db minimum

F e e 21.4me <>

IF  Bondwidths: 300kc, 20kc (switchoble from po‘rrn:rl‘)' Philip S. Hessinger (SN1'39) has been

named Manager of Research of National
Beryvllia Corporation, North Bergen, N. J.,
according  to  an
announcement by
Christian E. Nel-
son, President. In
the newly-created
position, he will be
associated with Dr.

° c CO Eugene  Ryshke-
NEMS LARKE - wich, Nationa!l Be

919 JESUP-BLAIR DRIVE ryllia’s Director of

Research, in ad-

SI LVER SPRING ministrat’iun of the
MARYLAND company’s expand-

ed program of re-
PRECISION ELECTRONICS SINCE 19009 search and development relating to be-

Pawer [nput: 115/230v AC, 50/60 cycles, 100w approx.
Size ..... 19" wide, 312" high, 15” moximum depth

A DIVISION

OF VITRO
CORPORATION

P. S. HESSINGER

Or AMERICA

(Continued on page 641)
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High voltages at high power. Tricky business —but a

specialty of the Carad Corporation. Take this 30 kv,
3.3 ampere DC power supply, for instance. Carad de-
signed and built this one in 70 days for Eitel-McCul-
lough, iInc. It supplies beam voltage for production
testing of high-power klystrons — 80 to 100 hours a
week. One important characteristic is its ability to
withstand severe load arcing — and protect the klys-
tron being tested. This Carad supply will clear itself
in 30 to 50 milliseconds and includes special reactors
to limit current surges. For custom systems involving
high-voltage supplies, pulsers, modulators or special
transformers, investigate Carad’s unusual capabilities.

CARAD CORPORATION
2850 Bay Road « Redwood City » California

DESIGNERS AND MANUFACTURERS OF
SYETEMS AND PULSE COMPONENTS

63A
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slide . . . saves space

Engineering progress at Chassis-Trak,
keeping pace with the equipment mounting
needs of the electronics industry, has re-
sulted in two new slide designs. They are:

134-inch slide

Ideal for light-duty slide applications—
loads up to 50 Ibs. Chassis-Trak “pencil
thin" design plus an overall height of only
1.687" saves cabinet space, permits easy
mounting without cabinet modification.
Cadmium-plated cold-rolled steel construc-
tion. Phenol epoxy coating provides per-
manent dry lubrication. Tilt and non-tilt
styles in eight standard lengths—10, 12,
14, 16, 18, 20, 22 and 24 inches.

For further informotion contoct:

525 S. Webster, Indianapolis 19, Indiana
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NEW.. . ighnveign,

extra-thin slide

Lightweight slide

Newly developed model for special
equipment mounting problems. Exception-
ally compact (1” high, 2" wide), yet
supports up to 150-Ib. loads. Saves space
without sacrificing heavy-duty strength.
Low in cost, easy to install. All stainless
steel construction, Precision roller and ball
bearings for effortless operation.

Check with Chassis-Trak engineers for
the solution to your rack or cabinet appli-
cation. Slides available in tilt, non-tift, and
tilt-lock models. Supports up to 275 lbs.

@ IRE People &

(Contimued fre

1 page 624

ryllium oxide and other pure metal oxide
ceramics.

He was formerly employed at the My-
calex Corporation of America, where he
was Acting Director, Research and De-
velopment. He has also engaged in and di-
rected ceramics research at Ohio State
University Research  Foundation and
Wright Air Development Center.

Mr. Hessinger is a member of the
Anterican Ceramic Society, the Natinnal
Institute of Ceramic Engineers, and the
American Society for Testing Materials.
He is the author of many papers and ar-
ticles on ceramics, and is chairman of the
ASTM group on measurement of ceramic
insulation value at elevated temperatures.
He holds the B.S. and M.S. degrees in
Ceramic Engineering from Alfred Uni-
versity and Ohio State University.

Dr. Harold K. Hughes (.\'36-M'16)
has been appointed director of the Iepart-
ment of Physics at the Central Research
and  Engineering
Division of Conti-
nental Can Com-
pany in Chicagn, it
was announced by
Curtis E. Maier,
general manager of
the Division.

He will head the
company's research
work onapplication
of the principles of
physics  to  high
speed  automatic
equipment for the production and quality
control of metal, paper, plastic, glass and
composite containers and closures, and for
any future radiation program. His experi-
ence is in the fields of physics and instru-
mentation and tncludes work in electron-
ics, radio frequency spectroscopy, molecu-
lar beams, applied spectrochemical analy-
sis, NX-ray diffraction analysis and statis-
tics.

From 1945 to 1938, Dr. Hughes held
positions in the fields of applied physics
with the Celanese Corporation of America,
Socony-Mobil Oil Co. and the Markite
Corporation. During the years 1935 to
1945, he was in the academic world as as-
sistant professor and head of the Physics
Department of the University of Newark,
instructor in Physics at Columbia Univer-
sity and scientist at the Columbia Radia-
tion Laboratory.

Dr. Hughes received the B.A.,, M.S,
and Ph.D. degrees from Columbia Uni-
versity. He is a member of the American
Physical Society, the American Chemical
Society, the American Society for Quality
Control, the Society of Applied Spectro-
scopy, the Electro chenical Society and
other professional groups.

1
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(Continned on page 66}
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ONE OF MANY EXAMPLES
OF EXCELLENCE IN THE DATA
HANDLING FIELD

~ Cook Electric Company’s

Al
VN
o

fe
Iry

"
| A

- SOLID STATE

ULTRA RELIABLE
HIGH PERFORMANCE
MILITARY QUALITY

Ve oL

-------

The Data-Stor Model 59 Digital Tape Transport is
ideally suited for use in computer, instrumentation
and control applications. It incorporates the highly
reliable features of military tape transports developed
by Cook Electric Company during the past 12 years,
and has been proven in the Atlas, Titan, Polaris and
other missile programs.

These features include exclusive use of modern ultra
reliable solid state circuitry, eliminating gas or vac-

. DIGITAL TAPE

TRANSPORT

uum tubes. Precise tape handling is insured by
proportional reel drive servo systems that have no
jerky step servos. Tension error sensing is accom-
plished by synchro transmitters with no unreliable
potentiometers or contact pile-ups. Field adjustments
are eliminated by building tolerances into a single
rugged tape deck casting., Endurance and quality are
assured by strict adherence to the exacting design
and workmanship requirements of MIL-E-4158.

TAPE SPEEDS TO 150 IPS » LESS THAN 3 MS STOP/START » REWIND SPEEDS TO 400 IPS « NO PROGRAMMING RESTRIC-
TIONS « PACKING DENSITIES TO 600 NRZ BPl « OPERATES FROM 5 VOLT CONTROL PULSES OR LEVELS OF EITHER
POLARITY « FRONT PANEL ACCESS « CHOICE OF NARTB, IBM, OR SPECIAL REELS « ANY TAPE TO 1"« CONDUCTIVE

LEADER, LIGHT TRANSMISSIVE, OR LIGHT REFLECTIVE END OF TAPE SENSORS « SOLID STATE READ/WRITE AMPLIFIERS
o METAL FACED READ/WRITE MAGNETIC HEADS o+  AVAILABLE AS HIGH SPEED PHOTOELECTRIC READER.

Experienced recording systems engineers are invited
to apply for existing employment opportunities.

Designers and mokers of ground and airborne magnetic recording

systems, photoelectric readers and computer peripheral equipments,
A DIVISION OF

2 Cook Electric Company

/ ADDRESS YOUR INQUIRIES TO
8100 MONTICELLO AVENUE

SKOKIE, ILLINOIS

PROCEEDINGS OF THE IRE March, 1960 65A
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DC-DC CONVERTER

All items Designed for 13.6V. Except 8034 which is for
: 28V |nput
TYPICAL DC-DC CONVERTER
CIRCUIT

" 0.C. Output
F. W. Bridge C.T. Full Wave
| Voits Ma, I Volts Ma,
M8034 125 500 250 250 420
M8035 125 500 250 250 420
M8036 40 450 %0 225 155
m8037 225 250 90 125 155

Part | Total VA
Number | Output

MICRO MINIATURE
TRANSISTOR
Available in 4 case types
Hermetic (H) 15/,07x V14 wh34 o2,
Open Frame (F) 7/, x '¥3" x %",
wit. 4 oz

Part Pri Sec.
Number | Application imp Imp.
MMT 5" Coll. to Speaker 50,000 6
MMT 7* Coll. to P.P. Emit. 25,000 1,200 C.T.
MMT 9" Line to P.P. Emit 600 C.T. 1.200C.T.
MMT 10° Coli. to Emit. 25,000
MMT 11* P.P. Coll, to Emit or Line 4,000 C.T.

MMT 12* Coll. to Speaker 2,000 34
MMT 16" Coll. to P.P. Emit. 10,000 1,500 C.T.
MMT 17* P.P. Coll. to P.P.Emit.  10,000C.T. 200C.T.
MMT 18* P.P. Coll. to P.P. Emit.  25,000C.T. 1,200C.T.
MMT 19° (oll. to P.P, Emit. 2,500 2,500C.T
“Add either -M or -H to part number to designate construction
See catalog for detailed information

ULTRA MINIATURE
TRANSISTOR

Open-frame (-F)* Wt. .08 oz. size Y R38" x 1)/33"

Output

Output T,

Choke 10 Hy. (0 dc) 8 Hy (.5 ma) 650
*Add either -F or -M to designate construction. See catalog.
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is shared by all New York stations.

Mr. Guy isa Past President of the IRE,
a Fellow of the American Institute of
Electrical Engineers, a Past President of
the Broadcast Pioneers, and First Vice
President of the Veteran Wireless Opera-
tors Association, an organization of promi-
nent industry veterans of the very early
days of wircless. He is Chairman of the
Engineering Committee of the Voice of
America, for many years was Chairman of
the Engineering Committee of the Tele-
vision Breadcasting Association and the
Engincering Advisory Committee of the
National Association of Broadcasters, and
is active in many other organizations, sev-
eral of which have honored him with
medals of achievement and special cita-
tions

o
1-‘%' IRE People&

Raymond F. Guy (A'25-M'31-F'39)
Senior Statf Engineer of the National
Broadcasting Company, has been elected
President of the De Forest Pioueers.

He is a pioneer in radio, television and
short wave broadcasting. He was a com-
bined announcer and engineer and a well-
known air personality in the earliest days
of broadcasting in the New York area. For
nearly 30 years he was responsible for
planning and construction of all NBC
transmitting facilities, which included a
leading part in the creation of the pioneer-

ing Empire State Building "'V tower which Contined on page 681

CAPITOL
RADIO

Pioneer in Electronics Engineering Instruction
Since 1927

ECPD Accredited
Techmeal Institute
Curricula

Requext youe free Home Study or
Resident Sehool Catalog by oriting to: Dept. 26036

3224 16th St., N. W. Washington 10, D. C.
Approved for Veteran Training
Durning IRE Show, visit our booth No. 4430

Advanced Home Study and Residence Courses
in Electronics, Automation and
Industrial Electronics Engineering Technology

- s ACTIONCRAFT
WIRE
MARKERS

CUSTOM MADE TO MEET ANY REQUIREMENT

STAMPED VINYL PLASTIC SLEEVING
LAMINATED SNAP-ON SPLIT SLEEVES
STAMPED SILICONE RUBBER SLEEVING

Permatag wire markers are furnished in bulk or carded in se-
quence according to blue prints or wiring diagrams.

Phone or write for samples and quotations.

RESINITE SOFT-WOUND INSULATION SLEEVING
IS AVAILABLE FROM STOCK

+“Soft-Wound” is a new concept in spooling and coiling insulation
2 sleeving. It is carried in stock to meet the following mil specs:
MIL.I-631C, MIL.I-7444A(2), MIL-1-3190,
~“AIR-TEX"
Electronic Lacing Cords to Mil-T-713A
Mil-C-5619B
SEE US AT BOOTH 4041

PuoNE: PORT wasHINGTON 7-4500

AUTHORIZEQ DISTRIBUTOR
FOR

ACTIONCRAFT PRODUCTS

2 YENNICOCK AVENUE @ PORT WASHINGTON, N.Y.
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A Rare Combination:

PRESENTLY SUPPLIED FOR
CRITICAL MILITARY APPLICATIONS

Ideal for any application requiring high reliability. Can be furnished to
meet applicable requirements of MIL-S-3786 and MIL-E-5272.

Unusual Flexibility

e Quick program changing.
o Quick configuration changing.

® Quick circuit changing.

UNIQUE
ROTARY
SWITCH

*RELIABILITY
*FLEXIBILITY
*SERVICEABILITY

5-SECOND WAFER REPLACEMENT

Here's all you do:

Turn Dial to Top Position and withdraw dust cover,

Snap out old wafer, snap in replacement wafer, restore dust cover.

Servicing is finished in seconds. No time-wasting disassembling, wire
removing or soldering. No skilled technicians needed for wafer changing.

OTHER FEATURES

e All connections on one side for easy access and wiring.
» Lower torque than most standard switches.

Manually, motor or solenoid operated rotary switches are available in
sizes approx. 2" x 27, 3" x 3" and 4” x 4” with lengths to accommodate up
to 36 wafers. Virtually unlimited choice of switch circuit configurations.
Manufactured under U. S. Patent No. 2,841,660. Other U. S. and foreign
patents pending. Write today for technical literature,

CHICAGO DYNAMIC INDUSTRIES, INC.

PRECISION PRODUCTS DIVISION

1725 Diversey Blvd., Chicago 14, lllinois « Phone: WEllington 5-4600
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CORNING GLASS 7052

-
// RODAR

= THERMAL EXPANSION
- OF RODAR

30 100 200
86 22 392

el

400 500
YEHP::leIIIE 2 92
This precision alloy was developed for
sealing metal to hard glass. Wilbur B.
Driver Rodar is processed from melting
to finished size in our own plant under
the strictest controls to insure consistent
analysis, temper, uniform grain size and
conformance to customers’ specifica-
tions. The superior stamping and seal-
ing properties of Rodar make it the
preferred sealing alloy.

Rodar produces a permanent, vacuum-
tight seal with simple oxidation proce-
dure and resists attack by mercury.
Readily machined and fabricated,
Rodar can be welded, soldered or
brazed. Available in wire, strip and bar
to your specifications.

ALLOY
C SEALS

(Ming,

Another
Special Alloy
for a Specific

Purpose

PROPERTIES
Composition (Nominal)
Nickel . ., .. 29%
Cobalt . . . .. 17%
Manganese . . .30%
Iron...... Balance
Melting Point
.. 1450°C. (Approx.)
Specific Gravity. . 8.38
Weight Per Cubic Inch
......... 302 Ib.
Electrical Resistivity
...294 Ohms C.M.F.
Tensile Strength
...... 80,000 PSI

Hardness
....82B Rockwel!

Elongation
30% (2" gauge length)

Average Thermal

Vv Temperature Range Expansion, *Cm/Cm,/°Cx10-6
BOOTHS 30° T0 200 C. 4.33 70 5.30
“47 200’3‘ 30° To 300 C. 441 Te5.17
e 30° To 400 C. 4.54 Te 5.08
AT 30° To 450 C. 5.03 To 5.37
30° To 500 C. 5.71 To 6.21

*As determined from cooling curves, after annealing
in hydrogen for one hour at 900°C. and for

15 minutes at 1100°C.

e hea,

WILBUR B.
DRIVER CO.

NEWARK 4, NEW JERSEY

IN CANADA: Canadian Wilbur B. Driver Company, Ltd., 50 Ronson Drive, Rexdale (Toronto)
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Dr. Robert R. Johnson (S8'30-)M'S61
will be regponsible for engineering design
and development of the General Electric
Conmpany’s  Com-
puter Department’s
complete line ol
computers and com-
puting systems. .\
native of Madison,
Wis., he joined Gen-
eral Electricin 1950
as a test engineer
at  Schenectady,
N. Y., following Y
graduation from the
University of Wis-
consin  with  the
B.S. degree in Electrical iingineering. He
received the Master's degree from Yale
University in 1951, specializing 1n servo-
echanisims, and in 1955 was awarded the
Ph.D. degree in clectrical engineering at
California Institute of Technology.

Dr. Johnson has been awarded several
patents and has written chapters for two
computer handbooks. He is a member of
the American Iustitute of Electrical Engi-
neers.

i

R. R, Jouxsox

2,
oo

David Y. Keim (A'36-V V'39-M'35)
has been appointed director of engineering
in Stromberg-Carlson’s Electronies Divi-
sion has been an-
nounced by Ken-
neth M. Lord, vice
president and
general  manager.
Stromberg-Carlson
is a division of Gen-
eral Dynamies Cor-
poration.

In his new po-
sition he will be re-
sponsible for the
administration  of
design and develop-
ment engincering work in the division.

He joined Stromberg-Carlson in March,
1939, as chief engineer of military products
in the Electronics Division. e previously
served as engineering department head tor
microwave and electronic equipment and
also directed advanced research work in
the field of microwave devices for the
Sperry Gyroscope Company. Earlier he
wis emploved by Sylvania Products Com-
pany.

Mr. Keim received the B.S I K. degree
from Pennsylania State University in
1936. He is a member of the American
[nstitute of Electrical Engineers and the
Anierican Ordnance Association. e has
contributed a number of papers on weap-
ons support equipment and related sub-
jects to technical journals.

(DAY

NEIM

o,
o

Dr. Robert C. Langford (M'54-SM'55)
has been appointed director of engineering
of the Newark Operations of Weston In-
strumients Division of Davstrom, Incorpo-

(Continned on page 72.:4)
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Buss and Fusetron Fuses

. . . help you safeguard your product’s
reputation for Quality and Reliability!

Undoubtedly, you take pride in the
products your company manufacturers
. . . and try to avoid using any com-
ponents that could result in customer
dissatisfaction . . . which in turn can
affect your company’s sales curve.

That’s why it doesn’t pay to gamble
with fuses that could be faulty and
create trouble for your customers —
either by failing to protect and caus-
ing useless damage to equipment, or
by blowing needlessly and causing
unnecessary shutdowns.

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

With BUSS and FUSETRON fuses
safe, dependable electrical protection
is assured. Before one of these fuses
ever leaves our plant, it is electronically
tested to make sure it is right in every
way . . . to make sure it will protect,
not blow needlessly.

When you specify BUSS or FUSE-
TRON fuses, you are safeguarding
against customer complaints for you
have equipped your product with the
finest electrical protection possible.
You are also helping to maintain the
reputation of your product for service
and reliability.

BUSS makes a complete line of fuses for home, farm, commercial,
elecironic, electrical, automotive and industrial use.

To meet all fuse requirements,
there’s a complete line of BUSS and
FUSETRON fuses in all sizes and
types . . . plus a companion line of fuse
clips, blocks and holders.

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

BUSSMANN MFG. DIVISION,
McGrow-Edison Co.
University at Jefferson, St, Lovis 7, Mo.

TRUSTWORTHY NAMES W
ELECTRICAL PROTECTION

See us at the IRE show—Booth #2737.
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General

Here is Francis Alterman, Manager of General Mills
Digital Computer Laboratory, checking one of our newest
computers which he helped design. General Mills com-
puters, both analog and digital, are being used in missile

guidance, bombing and navigation systems, automatic
surveying and in industrial control. In future space travel,
computers will help control navigational systems of space
vehicles and will process data gathered in outer space.

General Mills engineers work today

General Mills has been producing computers
for nearly 20 years. Exciting new concepts
in high speed magnetic tape units, ultra-high
precision analog to digital converters and
optical keyboards are examples of continuous
developments in our over-all computer
program. We work to improve reliability,
increase speed, cut cost.

Our research activities cover broad areas in
physics, chemistry, mechanics, electronics

and mathematics. Some of the studies rep-
resentative of these activities are: ions in
vacuum, deuterium sputtering, dust ero-
sion, magnetic materials, stress measure-
ments, surface friction and phenomena,
trajectory data and infrared surveillance.

In our engineering department, current
pProjects include: specialized inflatable vehi-
cles and structures, airborne early warning
systems, micro wave radar test equipment,




Mars seen from one of its moons . . . illustration from book written for General Mills by Willy Ley.

to help you explore space tomorrow

antennas and pedestals, infrared and optics, STOP AT GENERAL MILLS EXHIBIT
inertial guidance and navigation, digital BOOTHS 3937, 3939

computers-——and many other activities. IRE SHOW
Our manufacturing department is geared to .
g . New Concepts in Computers

produce systems, sub-systems, and assem-
blies to stringent military requirements. New York Coliseum March 21-24, 1960

MECHANICAL DIVISION [ Gegeral
1620 Central Avenue, Minneapolis 13, Minnesota Mllls

To wider worlds——through Intensive Research e Creative Engineering & Precision Manufacturing
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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 interlocked 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 buiit-in meters and viewing connectors for all 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.

s P icrowave
ﬁ“m the naldd corporation

HIGH POWER ELECTRONICS DIVISION

118-160 HERRICKS ROAD, MINEOLA, L. I, N. Y. » PIONEER 6-4650

% IRE People

wed ¢

rated. The plant is a unit in Davstrom'’s
Industrial Products Group.

He succeeds Francis X. Lamb (\'36
\VAT39-N'58), formerly the Newark plant's
vice president of engineering, and for 30
vears an outstanding figure in the develop-
ment of techniques and devices for the
measurement of electricity. Mr. Lamb wa:
named engineering consultant to ). F.
Degen, vice president of Operations, at
Newark.

Both appointments, effective immedi-
ately, were announced by Mr. Degen, who
said that Dr. Langford will be responsible
for Weston-Newark’s Engineering Serv-
ices and Product Development.

Dr. Langford was chief engineer for
Research and Development at the Newark
Operation.

A\ native of Portsmouth, England, he
obtained the B.S. degree (cunt lande) in
1944 from the University of London, which
he attended on the Sylvania-Thompson
Scholarship awarded him by the Institute
of Electrical Engineers. e was subse-
quently granted the Swan Research Fel-
lowship and attained his doctorate from
Oneen Mary College, London.

e is a holder of several patents on in-
strumentation and anthor of many papers,
including co-authorship on the subject in
standard technical reference books.

Dr. Langford i=a member of the Ameri-
can Institute of Electrical Engineers and
the American Nuclear Society. He is chair-
man of the Instrumentation Division of the
\TELE in New York. He is also chairman of
the IRE Professional Group on Engineer-
ing Management of the IRE and a mem-
ber of the Technical Program (:()PT‘H:HU.
planning the program content of the 1960
IRE Convention.

°,
o

In a move o expand the company’s
operations in advanced military and in-
dustrial electronies, Packard Bell Elec-
tronics Corp. has
announced the for-
mation of a new
Defense and Indus-
try Gronp, encom-
passing  two  divi-
sions and a  sub-
sidiary.

\ffected are the
Technical Products
Division; the Pack-
ard Bell Computer
Corporation, which
has been operating
as a division; and Technical Industries
Corporation of Pasadena, a subsidiary

Robert S. Bell, president, =aid Richard
B. Leng (S)M'53) former vice president in
charge of the Technical Products Division,
will head the new organization as group
vice president to coordinate more closely
the design, engineering, development,
manufacturing and marketing of electronic
instruments and systems.

R. B. LExG

o,
o
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SIX VSWR AMPLIFIER FEATURES

...available only from NARDA

1. Battery-operated
(rechargeable nickel-cadmium).

2. Completely transistorized
for low current drain.

3. Independent of line voltage
varlations.

4. Complete bolometer protection
during switching.

5. Most compact unit available.

6. Completely portable.

Model 4418225

Now you can get a completely portable battery-
operated VSWR Amplifier offering complete protec-
tion against bolometer burnout at the same time!

Narda’s Model 441B is supplied with nickel-cadmium
batteries, providing complete freedom from line
voltage deviations. Batteries recharge automatically
when unit is plugged in; provision is built-in to show
state of battery charge. A special protective circuit

FEATURES:
» SENSITIVITY:
» FREQUENCY:

0.1 microvolts at 200 ohms for full scale.

wo—u

v N\ 1
7 VSWR AMPLIFIER

HARBA MoDIL 4418

permits switching and connect-disconnect with no
danger of bolometer burnout. Provision is made for
both crystals and high and low current bolometers.

Full sensitivity is provided over both normal and
expanded scales; eliminates switching attenuation
range. Other features are shown on this page; for
complete information and a free copy of our latest
catalog, write to us at: Department PIRE-10.

1,000 cps = 1% (plug-in frequency networks available for 315-4,000 cps and broad-band applications)

+ BANDWIDTH: 25-30 cps
» RANGE: 72 db (60 db in 10 db steps, 11 db continuous)
» ACCURACY:

= 0.1 db per step « = 0.2 db maximum cumulative « meter linearity: 1% of full scale

@@=y .. narda mooee

118-160 HERRICKS ROAD, MINEOLA, L. I, N. Y. * PIONEER 6-4650

PROCEEDINGS OF THE IRE March, 1960
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GLASS WORKING
LATH ES

NEW nMoameie NEW

STANDARD EQUIPMENT

Two face plates Main air valve controlling air
One collet draw-in bar in either or both spindles
One 6-fire seven jet Y2 h.p. Motor, 230 volt, three
burner assembly phase, single speed, 60 cycle, AC
Hand carburetion control Face plate wrench
Foot pedal control of air or nitrogen One motor belt
supply and of oxygen-gas volume One motor pulley

General Specifications
Voriable Speed Drive — Electronic Contral (As shawn) Avoilable ot extra cost

Moximum length averall . . . . . . 84" Spindle hale diometer . . . . . . 7"
Moximum width averalt . . . . , . 24" Rodiol clearance abave apren . . . 13%”
Maoximum length spindie nase Net weight . . . . Approx. 1250 pounds

to spindle nose . . . . . . . . 47" Apprax. shipping weight . . . 1500 paunds

Litton Engineering Laboratories
Grass Valley, California - P. 0. Box 949 5173

'ROBERTSON nomﬂoﬂ

| MOLDED HARNESSES
against deterioration caused by acids, oils,

[ a .
9 Molded fuels, lame, ozone, water or moisture.

cable assembl . . .
for ground supp};rt against abrasion, shock, fungi, and tem-

equipment perature extremes.
( ’ Robertson molded cable assemblies have

- been painstakingly engineered and built
J

to the same standards of military preci-
sion and dependability as the underwater
devices, missile control systems, and
mobile electronic equipment for which
they are designed.

Robertson Electric Co., Inc.

Molded harness for 124 S. Elmwood Ave. ® Buffalo 2, N. Y.
underwater devices Established in 1895 J

% IRE People

Election of John J. McDonald (.\'50)
asa vice president of Consolidated Sy~tems
Corp.. a wholly owned ~ub~idiary or €
~olidated  Electro-
dynamics  Corp,,
has beenannounced
by Kennett W. Pat-
rick, CSC  presi-
dent.

He was ap-
pointed director of
engineering  when
CSC was incorpo-
rated as a =ubsidi-
ary  of Consoli-
dated  Electrody-
namics on March 1
of this vear. He will continue at 1his post
Previously, he was assistant director of the
Svstems Division for three years and man-
ager of CEC’s Central Regional Office in
Chicago for five vears.

Mr. MeDonald is a vice president of
the Tnstrument Society of Americ and
has served the ISA as a national director,
director of the Trauvsportation Industry
Division, and chairman of the Rescarch
and Development Committee. He i~ a
member of the American Institute of i<ec-
trical Engineers, Society for Experimental
Stress Analvsis, American Standards A~
~ociation, and American Rocket Society,
e received the B.S. degree in physics from
the University of Chicago and the B.s,
degree in electrical engineering from the
Armour Institute of Technology.

J. 1 NMchoxap

.
o

Dr. John C. McGregor (M $6-S)M'49),
president of The Narda tltrasonics Corpo-
ration, Westbury, N. Y., has taken on the
added  responsibil-
ity of marketing of
the wares of the
firm.

Physicist  and
lawver, Dr. Me-
Gregor  is also
chairman  of the
board of the related
Narda Mlicrowave
Corporation,  de-
veloper of electron-
ic items. He also J. C. McGryaoxr
is board chairman
of Technical Tnformation Corporation and
of Harper and Saladino, Inc., industrial
art specialists, and a director of North At
lantic Tudustries.

Dr. McGregor received the B.S. degree
in phyvsics from Carnegie Institute of
Technology in 1941; the LL.B. from St.
John's University (New York) in 1947, and
the Doctorate of Jurisprudence from
Brooklyn Law School in 1949, He is a
member of gigma Nu, Phi Deha Phi
(legal), the Nassau County Bar Associa-
tion, and the Institute of Aeronautic Sci-
ences. e is admitted to practice in the
New York Suate, Federal and Patent
Courts.
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THE
RECORDING THAT
WASN’'T

... It's happened to lots of
magnetic tape users

Burton browne advertising

Maybe you’ve been one of these unfortunates . . . who've spent
Test factually demonstrates shielding effectiveness of Netic thousands of dollars . . . plus many man hours . . . to record valu-
alloy material and enclosure design. Instrumentation used: a q .

EETCIUEAL) G I e (R T i O able information on magnetic tapes . . . only to find the data useless
Variac, pickup probe and Netic Tape Data Preserver. For from accidental distortion or erasure.

co.mplele test details and results, request Data Sheet 142. Unexpected exposure to an unpredicted magnetic ﬁeld, and
presto! —your valuable data is filled with irritating odd noises. Dis-
tortions may result in virtual data erasure.

Unprepared tape users never realize the danger of loss until
it’s too late.

Such losses have become increasingly common from damaging
magnetic fields during transportation or storage. These fields may
be produced by airplane radar or generating equipment or other
power accessories. Also by generators, power lines, power supplies,
motors, transformers, welding machines, magnetic tables on surface
grinders, magnetic chucks, degaussers, solenoids, etc.

Since 1956, many military and commercial tape users success-
fully avoid such unpleasant surprises. Their solution is shipping
and storing valuable tapes in sturdy NETIC Tape Data Preservers.

Data remains clear, distinct and distortion-free in NETIC Pre-
servers. Original recorded fidelity is permanently maintained.

Don’t take chances with your valuable magnetic tapes. Keep
them permanently clear and distinct for every year of their useful life

For safe, distortion-free storage of large quantities of vital

magnetic tapes. Designed for Military Establishments, Radio
& TV Broadcasters, Automated Plants, Libraries, Labora- in dependable NETIC Preservers. Can be supplied in virtually any

s, Mhovil S fecnales, Ll size and shape to your requirement. Write for further details today.

For complete, distortion- free protection of valuable tapes during transportation or storage. Single or multiple
containers available in many convenient sizes or shapes.

Composite photo demonstrating that magnetic shielding qual-
ities of NETIC alloy material are not affected by vibration,
shock (including dropping) etc. Furthermore, NETIC does not
retain residual magnetism nor require periodic annealing.

MAGNETIC SHIELD DIVISION PERFECTION MICA CO.

1322 No. Elston Avenue, Chicago 22, Illinois

Originators of Permanenly Effective Netle Co-Netic Maguetic Shietdine
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NOWHERE IN THE WORLD WILL
YOU FIND SUCH A VARIETY
OF FASTENERS UNDER
ONE ROOF

EYELETS, RIVETS, GROMMETS, WASHERS, HOLE PLUGS
SNAP FASTENERS, FERRULES, TERMINALS, STAMPINGS
and many similar fasteners are made in enormous variety and quantity,
Made from most any metal and in all finishes. We also make a complete

line of machines for attaching eyelets, rivets, etc.

Send for our general catalog which illustrates over 1000 metal articles.

77 FRANKLIN AVENUE [FTSSPVIINIEII 77 FRANKUIN AVENUE

=STIMPSON*

BROOKLYN = N Y U - A [l ERGOKLYN - N.Y,USA

77 FRANKLIN AVENUE, BROOKLYN, N. Y.

&7 1R People .

(Continued from page 744)

John S. McCullough (A’47-M'51
SM'56) has joined Litton Industries Ele
tron Tube Division, San Carlos, Calif., as
assistant to the
general manager.
He will be responsi-
ble for new product
planning, according
to Dr. Norman 11
Moore, Litton vice
president and di-
vision general man-
ager.

Previously di-
rector of research
and engineering of J. S. McCrriovan
Eitel-McCullough,

Inc., Mr. McCullough attended the Uni-
versity of California and Harvard Uni-
versity.

..
o

Daniel G. O’Connor (A’16-\"48-
S\'52) has been appointed to the position
of Assistant to Dr. R. L. Garman, Vice
President in charge of engineering and re-
search ot the General Precision Equipment
Corp. He will evaluate proposals and pro-
grams involving digital computers, and has
l'een named a member of the Engineering
Plans Committee,

He was transferred from the Link Di-

tContinued vn page 7841}

10 TO 60 MILLIWATT SENSITIVITY!
SERIES 6000

MICRO
RELAY

For Tube or Transistor Circuits.

Hermetic Seal
Plug in or Terminals

(ACTUAL SIZE)
SPECIFICATIONS

e S.P.D.T. Switch

e 60 Milliwatt Nominal
(Special to 10 Milliwatt)

e Rating—1 Amp., 24 V. Non-Inductive
® 24 to 10,000 Ohm Coils

e Vibration Charactoristics Excellent

o Bullt to Match Your Circuit

TERADO COMPANY

1065 RAYMOND AVE.. ST. PAUL 8, MINN
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stretch

your

band

e CTCf UE « =0 (tyé

with new Hughes “20-20” Circulators!

With 20% bandwidth and over 20 db isolation, the
new Hughes "'Y" and "T" Circulators are ideally suited
for microwave reception and transmission applications.
They also give you small size and weight...without
sacrifice in performance. C- and X-Band models are
available today!

For information on the new *20-20" Circulators, or
other advanced microwave components, please write
Microwave Products Department, Advanced Program
Development, Hughes Aircraft Company, Culver City 6,
California. Or, phone UPton 0-7111, Ext. 6919.

PROCEEDINGS OF THE IRE March, 1960

Model C-201A  Model X-230A

(ihustrated)
Fregquency: 4.9-5 Kmg 8.0-9.8 K-mc.
lsolation- —20 db 20 db_
insenion Loss: 0T3 db *ml;
tnput VSWR: T 1.10 —)20-
Power Capacily. 10 Kw peak 3 Kw peak

100W avg (Min.) 50W avg (Min.)

ALSO AVAILABLE: Miniaturized S-
and L- Band Coaxial Circutators. New,
extremely small (17 x 2* x 8%) circulators
with bandwidths to 10%, over 20 db iso-
lation, and 0.5 db insertion loss are now
available.

Creating a new world with ELECTRONICS

. HUGHES

© 1980, HUGHES AIRCRAFT COMPANY

MICROWAVE PRODUCTS

77A



ADDISON-WESLEY BOOKS

in electrical and
control systems

LINEAR CIRCUITS

By Ronald E. Scott
Northeastern University

An introduction to linear circuits for students of
electrical engineering. Assumes an introductory
course in physics ond concurrent calculus. Note-
worthy features include: o bolanced treotment of
time ond frequency domoin methods; on inte-
grated treotment of Fourier series and integrals,
Loplace transforms, and power density spectra;
and coveroge of topics seldom found in books
ot this level, such as signol flow graphs, reloxation
methods, dummy voriables, s-plane plots, and
complex resonance.

C. 400 pp., 1,000 :llus., to be published
Summer 1960—price to be onnounced

ANALYSIS OF
LINEAR SYSTEMS

By David K. Cheng

Syracuse University

“A very fine book for the personal library of
every engineer who has need for ready reference

on lineor systems thecry ond the use of Loplace
ond Z transforms.”

Proceedings of the IRE
431 pp., 265 illus., 1959—8$8.50

ORDINARY
DIFFERENTIAL EQUATIONS

By Wilfred Kaplan
University of Michigan
Decls thoroughly with all standard methods of
integration . . . input-output analysis is given a
prominent ploce . . . o thorough study is made

. by meons of phose-plane anolysis . . . of
great volue to procticing engineers.”’

Applied Mechanics Reviews
534 pp., 150 illus., 1958—89.75

ENGINEERING
SYSTEMS ANALYSIS

By Robert L. Sutherland

State University of lowa

‘The second-order lineor differential equation
. is treoted in detail for mechanical, electrical,

and ocoustical systems . . . offers excellent intro-

ductions to dimensionol analysis, feedback ond
control, and analog and digitol computers.”

Physics Todoy
223 pp., 98 illus., 1958—87.50

ADDISON-WESLEY
PUBLISHING COMPANY, INC.

Reading, Massachusetts
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(Continwed frem page 76.4)

vision of General Precision, Inc., a sub-
sidiary of General Precision Equipment
Corp., where he was responsible for a num-
ber of special projects including the Link
Target Programmer, the Link Digital
Function Generator, DOTitron and other
special purpose digital computers. General
Precision, Inc., provides all major military
services, business and industry, with ad-
vanced clectronic control and support sys-
tems,

Mr. O'Connor's eaperience includes
four years of engineering planning and de-
velopment activities in data processing at
IBM, and five vears rescarch and develop-
ment at the Physics Laboratory of Syvl-
vania Electric Products, where he worked
on guidance systems and electronic devices
representing new advances in information
theory. He has taught at IBM schools and
in the Graduate School of Electrical Engi-
neering at Polvtechnic Institute of Brook-
lyn. e has done graduate work at Syra-
cuse and Stanford Universities and the
Polytechnic Institute of Brooklyn.

2,
o

Donald E. Nasoni (:\'34) has been ap-
pointed staff engineer in \dvanced Sys-
tems Sinuilation at the Owego facility of
IBM's Federal Systems Division.

+0a0
Q1O
00

" »

+040
»0 -0
a0 A0

Northern Radio

«040

He entered Systems Studies at Owego
in November, 1958 az an associate engi-
neer. He was assigned to his present de-
partment last June.

A native of Scranton, Pa., he graduated
from Central high school there and earned
the B.S. degree in Electrical Engineering
from Pennsvhrania State University in
1952.

Mr. Nasoni is a member of the Associa-
tion for Computing Machinery and the
Scientific Research Society of America.

Charles A. Parry (SM'33
tional authority on  telecommunication
svsteis planning, has been named to head
the  newly-estab-
lished Telecom-
munications Direc-
torateat Page Com-
munications  Engi-
neers, Inc., a Nor-
throp Corporation
<ubsidiary.  Sinee
coming  to  Page
from RCA Inter-
national in 1957, he Pt
has been consultant
on the firm's over-
seas  telecommuni-
cations projeciz. He will continue as Vice
President-Engineering for the company’s
Falian affliate, Edison-Page.

intering-

C. A Parxy
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ALL-TRANSISTOR VF Carrier Telegraph System

18 CHANNELS in 1534 ponel space

Write on your letterhead

for literature 1o Dept. P

In Canada: Northern Rags

See us in booth number 3510, IRE Show.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

leRTHERN RADIO company, INC.

147 W. 22nd Stroet, New York 11, N. Y

ace-Setters in Quolity Communications Equipment

Mig 14.. 1950 Bank St Billings Bridge, Ottawa, Ontaric
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POWER TRANSISTOR
SERIES

Now in production by Bendix* are
eight 25-ampere peak current power
transistors capable of switching up to
1000 watts—and you can get imme-
diate delivery on all eight types.

Newly improved in design, the
transistors have a higher gain and
flatter beta curve. The series is cate-
gorized in gain and voltage breakdown
to provide optimum matching and to
eliminate burn-out.

Maximum Voltage Rating
Current Gain -
5Veh | 60Veb | 90veb | 100Veb
hFEatle=10Ade Ve | sovee | Tovee 80 Vce
2060 2N1031 | 2N1031A | 2N1031B | 2N103IC
50—100 2N1032 | 2N1032A | 2N10328 | 2N1032C

Ask for complete details on this
newly improved Bendix transistor
series . . . and on the entire Bendix
line of power transistors and power
rectifiers. Write SEMICONDUCTOR PROD-
UCTS, BENDIX AVIATION CORPORATION,
LONG BRANCH, NEW JERSEY, or the
nearest sales office. HTRADEMARK

West Caast Sales Office:
117 E Pravidencia Avenue, Burbank, Californio
Midwest Sales Office:
2N565 York Raad, Elmhurst, lllinois
New Englond Sales Office:
4 Lloyd Raod, Tewksbury, Massachusetts

Export Soles Office: Bendix International Division, Visi h
205 E. 42nd Street, New York 17, New York NGB R
Canadion Afiliote, C ting Devices of Conado, Ltd., Booth 2228

P. O. Box 508, Ottowa 4, Ontoria, Conodo

SEMICONDUCTOR PRODUCTS

o Sonk” Division

LONG BRANCH, N. J.

AVIATION CORPORATION
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Microwave energy normally travels on a two-way street. Because power flow has the

habit of being reciprocal, it often becomes vitally necessary for microwave systems

engineers to isolate the load from the transmitter or to control power channeling.

Rantec LOAD ISOLATORS directionalize the

power flow with a minimum loss in one direction of propagation and with extremely
= \

large number of “off-the-shelf’” LOAD ISOLATORS which range from low power to

high loss in the other. Rantec manufactures a

liquid-cooled high power units and cover broad band as well as specific frequencies.

Rantec engineers welcome the opportunity of solving specific problems or undertaking

special design projects. W
- corporation

calabasas, california

microwave ferrite components [ antennas [r-f devices
SEE RANTEC AT PLAZA HOTEL DURING THE IRE SHOW

ﬁ IRE People

(Contisued trom pagr 784

The appointinent ot C. Robert Paulson
(S'48-\"50-NM"52) (0 npnager of the Pro.
fesstomal Nudio Prodin < Division of -
pex Professional
Products Company
has been announced
by Neal K. Mec-
Naughten, Ampex
Corporation  vice
president and man-
ager of the Ampex
Professional  Prod-
ucts Company, a
totally  integrated
division of \mpex
Corporation.

Nr. Paulzon re-
places Frank . Lennert whé will remam
with the company in an advisory capacity
on audio matters.

As well as taking on his new duties as
division manager, Mr. Paulzon will con-
tinue i the position of niarketing manager
for the Professional Audio Products Di-
vision until a replacement is appointed.

He started with Ampex as New York
district audio sales manager in 1953 and
later moved to the main Redwoud City
oflices s the first National sales manager
for the Professional ’roducts Division.

Prior to joining Ampex, he was sales
engineer for Audio-Video Products, New
York City: assistant producer for the Fred
Waring Television Show; and staff engi-
neer for the Thaver School of Engineering.

A graduate of Dartmouth College, he is
a member of the Audio ingineering So-
ciety, the Armed Forces Communications
Svstem and the San Francisco Siles Execu-
tives Association.

During World War [, Mr. Paulson
~erved as First Licutenant with the Signal
Corps, at Camp Crowder, Fort Monmouth
and with the Allied Force headquarters in
Italy.

C. R, Pavisox

The Baltimore Division of The Martin
Co. is being reorganized to take full ad-
vantage of its design, development and
production capabil-
ities for Space Age
clectronic,  missile
and other weapons
3\ stets,

A. L. Varrieur,
\'ice President and
General  Manager,
said the reorganiza-
tion is to take el-
fect immediately.
It will include the
establishment of a J. ] SLATIERY
Martin-Baltimore
Electronics Division with integrated engi-
neering and production facilities.

Heading the Electronics Division as
General Manager, reporting to Mr. Var-
rieur, is John J. Slattery (]'29-A'30-
SM'46-F'56), tormer manager of \West
Coast Operations for the Magnavox Com-
pany's Government and Industry Division

S ntunned on o page 2201)
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New, Electro
Instruments
all-electronic,
totally transistorized
digital voltmeter

50 conversions per second + 1000 megohms input impedance < Fully automatic ranging

DIGITAL VOLTMETER

CLECTRONIC

E e Ao it

Uimpe, Sultf arnin

OISIS RESOLITION

Model 8409 Voitmeter and Ratiometer

all the features you want in a medium-speed digital voiltmeter

® 3ranges, 9.999/99.99/999.9 volts
® Automatic, manual and remote ranging Plus accessory modules for every application
® Aulomatic polarity AC: Al transistorized Model 110;
L. consideraoly faster AC/DC conver-
® One dlglt accuracy sion than presently available models, ‘ 3
e B q Fully automatic ranging and direct L . )
® 4 digit in-line visual readout AC voltage readout on the Model ,
. . 8409.
[}
BCD and decimal electrical Output Ohmmeter: All transistorized Model KIM-000. Pro-
® Direct printer operation_]oca]/remote control vides constant current through test resistor with
" " negligible power dissipation. Voltage measurements
e New 5% x 19 front panel made across resistor and read out directly in ohms
1 . with fully automatic ranging.
® Modular construction throughout Also scanners, code converter modules, print control
® modules and many others to solve all digital problems

Provision for external reference VOItage - from simple voltmeter applications to complex data

logging systems.
Ask your E representative for complete information.

Electro Instruments, Inc.

3540 Aero Court San Diego 11, California

PROCEEDINGS OF THE IRE March, 1960 81A
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o HEATHKIT V-7A
Kit model $2 595

U HEATHKIT W-V-7A
Wired model $3595

OW...THE WORLD'S
LARGEST SELLING VTV

in wired or kit form

e ETCHED CIRCUIT BOARDS FOR EASY ASSEMBLY, STABLE PERFORMANCE
® 1% PRECISION RESISTORS FOR HIGH ACCURACY
e LARGE, EASY-TO-READ 4,'' 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 19, 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
o~ I]D a subsidiary of Daystrom, Inc.
\t‘q; ® Benton Harbor 4, Michigan

HEATHKIT

NAME_

ADDRESS_ -

[I )) a subsidiary of Daystrom, Inc.

CITY_ — STATE.

Note: All prices and specifications subject to change without
notice. Prices net, F.O.B. Benton Harbor, Michigan.

ZONE

J
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at Los Angeles. His experience also in-
ludes design and  development  assign-
ments with Bell Telephone Luaboratories
and RCA Manufacturing Company, and
both civilian and military duty with the
U S Army Signal Corps.

At the Signal Corps Engineering Labo-
ratories he helped develop radar and
counter-measure  systems, and
sponsible for systems design and engincer-
ing of the tirst U, S, searchlight control
radar. He holds the B.S. degree in electrical
engineering from \illanova University and
the M.S. degree in physics and mathe
matics from Stevens lustitute of Technol
OV,

was re-

o,
e

B. Linn Soule (M'39) has heen ap-
pointed Haison engineer for Packard Be
Electronics in the Dayton, Ohio office.

He  was  em-
ploved for the past
cight vears by the
Haveltine Caorpora-
tion as a ficld engi-
neer =pecializing in
avstems of ground

radar, airborne
carly warning ra-
dar, mission  and

{

1. SovL

traffic coutrol, ra-
dar judicating and
Doppler battlefield B.
surveillance. In ad-
dition to assignments in the United States,
he has also served in Japan, Korea, ierto
Rico, Alaska and the Furopean continent.
Mr. Soule was graduated from the
University of Michigan with the B.S. de-
gree in electrical engineering. He holds an
amateur radio operator's license and is .
member of the Ohio Society of Professional
Engineers and the National Society of
I’rofessional Engineers.

o,
s

The appointment of Robert S. Stein
(A'47-SM'53) as Director of Teehnical
Publication Services has been announced
by Boland & Boyee,
Inc., technical pub-
lications speciadists
with othees in New
York. N. Y., aud
Madison, N . Nir,
Stein will  assume
full  responsibility
for technical man-
als, brochures and
other  publications
prepared by Boland
& Bovee.

He joins Boland
& Boyee with a thorough backgronnd in
the field of technical publications. For the
last nine yvears he was editor-in-chiefl of
Coastal Publications Corp. Prior to that,
he held positions as project director, edi-
tor. writer and instructor for several other
tfirms in the same field

After receiving his degree in electronic

R. S. STEIN

Contonned on pfage 84
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what:

is the
:frequency‘
standard

for the

ANSWER: By act of Congress, the U.S.
Bureau of Standards determines the pri-
mary standard, based on the revolution of
the earth. All DeMornay-Bonardi micro-
wave instruments are calibrated at fre-
quencies which are verified by our second-
ary standard, which, in turn, is periodically
calibrated, point for point, by the U.S.
Bureau of Standards.

One way to properly match a microwave
transmission line is by using a D-B Stub
Tuner to reduce mismatch losses and utilize
the total energy available.

D-B stub tuners in the 2.6 to 18 KMC range
have a new scale and vernier that gives
precise resettability in longitudinal travel.
A new micrometer scale on the probe meas-

DE MORNAY

BONARDI

PROCEEDINGS OF THE IRE

®

March, 1960

ures penetration with very high accuracy.

Probe wobble is eliminated, and no res-
onances can occur under any conditions.
You can correct VSWR as high as 20:1 with
amazing accuracy (1.02).You can tune with
precision...reset to original settings with
certainty that phase and magnitude have
been duplicated.

Ditto for higher frequencies. D-B tuners in
the 18 to 90 KMC range are not simply
scaled-down units —they’re engineered for
ultramicrowave® use. All the above fea-
tures are available, plus micrometer posi-
tioning which provides readability to.0001".

Write for data sheets—they detail all fea-
tures, applications, dimensions, sizes. Bul-
letin DB-919.

780 SOUTH ARROYO PARKWAY « PASADENA, CALIFORNIA

83A



A Really NEW
FLEXIBLE COUPLING
No. 39016

Incorporating features which have long
been desired in o flexible coupling. No
Back Lash—Higher Flexibility —Higher
Breakdown Voltage —Smaller Diame-
ter—Shorter Length—Higher Align-
ment Accuracy —Higher Resistance to
Mechanical  Shock—Solid  Insulating
Barrier Diaphragm—Molded as a
Single Unit.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

M

%3 IRE People

puge 82.i)

cengineering  from Georgia  Institute  of
Technology in 1944, Mr. Stein served as a
radio officer in the Armyv Signal Corps.
Upon completing his military <ervice he
did graduate work in television engineering
at Columbia University.

o,
o

The Sperry Microwave Eleetronies
Company recently announced the promo-
tionof Leonard Swern (. \'19 N['53 S\'57
o Enginecring De-
partiment tlead. In
this capacity he is
responsible for all
microwave ~olid
state activities, as
well as research and
develepment of
microwave  svstem
componentsand an
tennas

A former Sec-
tion tead for \p-
plied Physies, he
joined Sperry Micronwave teh vears ago
after receiving the M. \L degree in physies
from Columbia University.

He is a member of the American IMhysi-
cal Society, and is serving on the Editortal
Board of the IRE TraxNsacitoxs oN
MICROWAVE THIEORY AND TECHNIQUI S,

1. SwirN

CECO

Low Noise
VHF and UHF

Past works have included design
microwave bholometers. research involving
nteractions  between  microwaves  and
matter, and microw.ave rescarch and ad-
vanced developmental work on the prop-
erties of ferrites and other anistropic me
dia at microwave frequencies,

3
o

Advancement of two ~tafl members
Stromberg-Carlson’s Rescarch Dy g
new responsibilities has I I reed

K. B. Tavi.or 15 . Brock

by Dr. Niscon A\ Finkelstein, assistant
vice prestdent and director of rescarch.
Strombery Carlson is g division of General
Dyvnamics Corporation The men. and
their new posttions, are: Robert B, Tavlor
NMUS7 SATSO manager of  engineering
~ervices. and Dr. Ernest G. Brock (SM 56,
a principal scientist in the Basie Science
Laboratory,

Mr. Tavlor has been with Stromberg-
Carlson ~ince 1955, when he joined the
company as . rescarch engineer specializ-

Amplifiers and Preamplifiers
SERIES 1000

For application as receiver preamplifiers or wide band
i. f. amplifiers . . . in scatter communications systems,
laboratory, or nuclear research. Eight standard models
cover VHF and UHF to 900 mc. High gain, low noise.

Special pass bands available.

Advanced engineering techniques permit
special modification of standard units at

minimum cost.

Visit CECO suite, Park-Sheraton Hotel, during IRE Show

Write for complete details:

COMMUNITY ENGINEERING CORPORATION

P. O. BOX 824

STATE COLLEGE, PA.



From the home of (péz/n;wd Jjbme%ong,

-
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-

Portable Null-Balance Recorder
with SELF CONTAINED POWER

THE CENTURY1 5 ﬂ

For 2 channel recording
Model 453 available at
modest extra cost. ~~ )
</

e 120 foot paper length — 200 hours recording
time.

Powered by standard D™ cells.

Fully transistorized — Completely modular
construction

100 millivolt full scale sensitivity
Accuracy — better than 129 full scale.
Tested for operation in rugged environments,
Enclosed paper take-up spool.

Available with many accessories;

C e n 1 u r y —Plug.-'in'pre-amplifier for 10 mv. full scale
sensitaviey,
< ELECTRONICS & INSTRUMENTS, INC.  — Transducer assemblies for conversion uses.

The Home of Planned Pioneering — Rechargeable batteries module.
TWX-TU 1407 Phone LUther 4-7111 e Field applications: Humidity, Temperature,
P. O. Box 6216, Pine Station, Tulsa 10, Oklahoma Vibration, Acceleration, etc., recording.

Serviced by Systems Engineering Offices of ﬂirsupplg-ﬂero Engineering DiViSiOﬂ of the Garrett Corporation

o o o Offices in All Principal Cities « =« o
See it in operation at the IRE Show! Booths 3608-3610 — in New York, March, 1960
Exceptional opportunities for Transducer Designers — Contact Personnel Manager

85A
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Distinctively styled for the ’60’s, General Electric’s BIG LOOK small panel meters offer modern
appearance, excellent readability and improved reliability . ..for all your products and equipment.
Now including 215-, 31,-, and NEW 4l/,-inch a-c and d-c designs, this is the only complete family of
fine meters that gives you the built-in advantages of the BIG LOOK. You get a BIG BUY with the
BIG LOOK ... here's why: CLEAN-LINE DESIGN not only enhances appearance but also makes
possible up to 28 percent increase in scale length over less functional designs . . . provides at-a-glance
readability by creating the illusion of bigness. Yet BIG LOOK meters actually fit into the same
usable panel space as ordinary meters. SEALED CASES on 2V,-and 3Y,-inch designs assure complete
protection of internal mechanism by locking contaminants out . . . reliability in. SNAP-ON, SNAP-
OFF COVER is featured on new 4Y-inch design. SELF-SHIELDED D-C MECHANISM, unlike many
other designs, puts the core around the magnet . . . where it belongs. Completely eliminates inter-
action, ends special calibration for mounting on magnetic or non-magnetic panels and minimizes
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PANEL METERS NOW
NEW 4'~-INCH DESIGN

stray field effect. A nationwide network of G-E Apparatus Sales Offices, warehouses and authorized
stocking distributors provides on-time delivery. Fast service on specials and prototypes too! And the
price is right! CHECK INTO THE ADVANTAGES of the BIG LOOK today. Find out how the BIG
LOOK gives you the BIG BUY in small panel meters . . . helps you improve appearance and relia-
bility of your equipment . .. and at low cost! For the full story, contact your local G-E Apparatus
Sales Office, or write for bulletin GEA-7034, Section 597-01, General Electric Co., Schenectady, N.Y.

See General Electric’s Famil
of BIG LOOK Sma,,pa,,ey, INSTRUMENT DEPARTMENT

Meters at Booth 2928-2932,

LR.E. Show, New York Coli-
San MEASEEE GENERAL ELECTRIC




The Whole Industry
Is Excited About the

TARZIAN "HOT ROD"” TUNER

It’s the finest . . . smallest . . . and lowest-priced tuner on
the market today. It has everything:

PERFORMANCE...QUALITY...and LOW COST

Automation in production methods makes it possible
to produce this precision-built, high quality unit in

great quantities . . . and at lower cost to YOU.

Compare these features with all others:

Tetrode R.F. stage . .. high gain ... low noise ... 13 permanent
positions . . . easily converted to UHF . . . adaptable for
remote control operation . . . very low oscillator drift . . .
individual oscillator front adjustment ., .. small and

compact . ..good resetability . ..and I.F. output

tunable from the front.

Call or write for information

SARKES TARZIAN, INC.

Sales Department, Tuner Division

&t

East Hillside Drive * Bloomington, Indiana

% IRE People

(Continwed from page 84-)

ing in solid-state circuit design. Subse-
quently he became staff engineer to the di-
rector of research, with principal responsi-
bility for the negotiation and administra-
tion of reimbursable research coutracts.
He received the B.S. degree in electrical
engineering from the University of Roches-
ter, and prior to joining Stromberg-Carlson
worked as a research engineer at the Delco
Appliance Division of General Motors
Corporation. He is an officer in the U. S.
Naval Research Reserve Company 3-4.

Dr. Brock joined Stromberg-Carlson’s
Research Division in 1958 as a senior phys-
icist, and has been specializing in studies of
molecular resonance. He received the B.S.
and Ph.D. degrees from the University of
Notre Dame, and before coming with
Stromberg-Carlson served as a research
associate in the General Electric Research
Laboratory, Schenectady, N. Y., and as a
group leader at the Linfield Research Insti-
tute, McMinnville, Oregon. He is a mem-
ber of the American Physical Society.

o,
oo

Annouacement of the appointment of
Raymond W. Wells (SM’55) as Director of
Engineering has been made by Joel M.
Jacobson, Presi-
dent of Aircraft
Armaments, Inc.,
Cockeysville, M.
Mr. Wells will be
responsible for the
direction of all de-
velopment and pro- ' L
duction engineering
activities at Air- I s )
craft Armaments, , P
Inc., including the
management of the R, W. WELLS
company'’s six engi-
neering departments: Electronics, Electro-
Mechanical, Structures, Ordnance, Aero-
dynamics and Nuclear Physics, and Engi-
neering Services. He has been with Air-
craft Armaments, Inc., since 1953, when
he joined the organization as Project Engi-
neer. He served as Chief Electronics Engi-
neer from 1955 to his present assignment
and in this capacity supervised research
and development of numerous, advanced
electronic programs, including counter-
measures, missile and radar test equipment
and instrumentation, and microwave and
antenna systems.

Mr. Wells is a graduate of lowa State
College, where he received the B.S. degree
in Electrical Engineering in 1942. Between
1942 and 1946 he was Associate Engineer
at Wright Field Aircraft Radio Laboratory
and was responsible for circuit develop-
ment work on airborne IFF equipment.
In 1946 he worked at Bendix Radio on the
development of AM and FM communica-
tion receivers, and from 1946 through 1952
he was associated with the Glenn L. Mar-
tin Company as Project Engineer on air-
to-air missiles. He is an active member of
the American Ordnance Association and
the Association of the U.S. Army.

e
oo

(Continued on page 904)
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DYSTAC

Linear Programming Computer

A NEW COMPUTER TECHNOLOGY

solving problems hitherto unsolvable

Dystac (Dynamic Storage Analog Computer) svnthesizes the
advantages of both analog and digital computers, Dystac com-
bines the analog’s speed. lower cost. ease of programming. and
improved output data presentation with the digital computer's
unique capacity for data storage and time sharing of computer
elements. With DYsTAC you can now solve the most complex
problems. ranging from distillation column design to multi-
dimensional heat transfer... from boundary value problems to
transport lags.

In distillation column design. for example. Dystac employs
only 44 amplifiers on a four-component problem: the number of
amplifiers required is independent of the number of plates. With
any other analog computer each plate must be reproduced in the
circuitry—for a 30-platc column. over 1200 amplifiers are needed
unless manual reprogramming is employed. What’s more, only

Dystac yields a plate-by-plate display of all column conditions.

In heat transfer studies. Dystac will speedily and accurately
solve hitherto un=olvable partial differential equations. It also
makes practical for the first time instantaneous solutions to such
trial-and-error problems as automatic optimization. automatic
correlations. data fitting. probability distribution. Fourier analy-
sis. convolution and superposition integrals and eigenvalue.

When you buy a CSI computer with Dystac vou are buying
more than the finest general purpose analog computer. You buy
additional capacity as well as capability. For when DysTtac ele-
ments are not in use as memory devices they are available to the
computer as operational amplifiers. Planning to interconnect
digital and analog computers? Dystac is the answer.

See DysTAc in operation at our plant. If you can’t attend a
demonstration write, phone or wire for full information.

%’ COMPUTER SYSTEMS, INC., ci1 sroadway, New York 12, New York, SPring 7-4018

A Schlumberger Subsidiary o

formerly Mid-Century Instrumatic Corp.

See DYSTAC in operation at IRE Show Booth 3837-3839

PROCEEDINGS OF THE IRE March, 1960
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Components and assemblies
keep their “powder dry”

" GHS T

TIME =

Stands Still For Reliability

Next time you plan a product for

market or the military — think of this.

A GHS hermetically sealed enclosure
protects components and assemblies against
7 major causes of product failure for

a lifetime of use, .. in fact, it would

take over 30 years for less than a

cc of air to penetrate it! Time virtually
stands still.. . and the ravages of
moisture, dust, corrosion, fungus, etc.,
cannot interrupt the fine quality and
performance of your products originally
designed into them. For complete
reliability, we invite you to investigate
the GHS system of product improvement
with hermetic sealing.

NON-DESTRUCTIVE TESTING
MEGPOT

A highly efficient, portable

Test Set for rapid testing
il of components and insulation.

500V DC, automatic charge and
safety controls, Up to 5000V AC.

WRITE OR CALL TODAY FOR HERMETIC SEALING
BROCHURE, AND MEGPOT BULLETIN NO. 158A

r
GENERAL
HERMETIC
, 4 SEALING core.
& M i moncre,

VAlley Stream 5-6363

ELECTRONIC SUB-SYSTEMS m MEGPOTS ® GASEALS
TOGGLE SWITCHES ® HERMETIC SEALING SERVICES

90A

Megohm-Meter and High Potential

10 million megohms, 100, 200 or

|

% IRE People@;&

Professor Arthur W, Melloh (A'33- |
SM'45) of the University of New Mexico
faculty has been named professor of elec-
trical engineering and dean of The State |
University of lowa College of Fngineering
by the State Board of Regents.

The appointment will be effective July
1. As head of the SUI engincering college
he succeeds Dean Francis M. Dawson,
who retired in 1957 after 21 vears as dean.
At the request of University officials Dean
Dawson had continued serving while a
suceessor was songht, but illness forced
him to widhdraw from active duty in the
college early last vear.

The new lowa engineering dean, 52, is
a native of Minnesota, and earned the
B.E.E., M.S. and Ph.D. degrees from the
University of Minnesota, where he also
served as instructor for four vears.

His subsequent emplovment included
two vears as research engineer for Auto-
matic Electric Co. of Chicago, three vears
with the San Diego Radio and Sound
Laboratory, and two vears as senior re-
search engineer for Stromberg-Carlson Co.
in Rochester, N. Y. From 1947 to 1956 he
was vice-director of the Texas Engineering
Experiment Station, a branch of Texas
A & M College, and since 1956 he has been
professor of electrical enginecring at the
University of New Mexico, Albuquerque.

“ontinued on je G2,
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you save 50% on Top-Quality
Test Instruments

Hi-Fi

¢ Ham Gear

KITS AND WIRED

for professional and home use

TEST INSTRUMENTS
battery eliminators
battery testers
bridges
decade boxes
electronic switch
flyback tester
oscilloscopes
probes
signal and
sweep genetators
tube testers
transistor tester
vacuum tube
voltmeters
volt-ohm-
milliammeters

HI-FI

stereo and monaural
tuners

preamplifiers

power amplifiers
integrated amplifiers
speaker systems

HAM GEAR

cw transmitter
modulatorsdriver
grid dip meter

OQVER 1%2 MILLION
EICO instruments in
use throughout

the worlid.

LIFETIME service and calabration guarantee.
IN STOCK at your neighborhood EICO dealer,
Send now for FREE catalog 1RE-3

o rie

See you ot IRE Booth 3505

o 33-00N.Bivd,, L. I.C. 1, N. Y.

. .. praised by the experts
as BEST BUYS IN ELECTRONICS

B, €0, NG,

Now Available
DUPLEXERS

FEATURES:

TYPICAL APPLICATIONS:

Write to:

MULTICOUPLERS

SAVE MONEY—USE ONE ANTENNA
FOR SEVERAL CHANNELS

HIGH ISOLATION

LOW INSERTION LOSS

NO MAINTENANCE

LOW INITIAL COST
FREQUENCIES—20 Mc to 10,000 Mc

150-175 Mc
Model H-150-2A

2 OR MORE SIMPLEX CHANNELS

® 2 OR MORE DUPLEX CHANNELS

® UP TO 12 MULTICOUPLED SYSTEMS
I OR MORE REPEATERS

SINCLAIR RADIO LABORATORIES
412 CHAMBER OF COMMERCE BLDG.
BUFFALO 2, N.Y., US.A.

In Canada: Sinclair Radio Labs. Limited
Box 179, Downsview P.O.
Metropolitan Toronto, Canada
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Just off the Press!

Specifications on
all standard seals —

E-1 Short Form
Catalogs

Bulletin SCT-59
on Single Lead
Terminals

J ; Bulletin TCT-59
on Tubuiar
’ Terminals

—ask for your copies, today!

‘GLASS-TO-METAL

L

SEALS

—in commercial equipment and vital military programs

3

For proven reliability in severc environments, select your seals ELECTRICAL
from the E-I standard line of application tested hermetic ter-

minals. E-I offers designers the complete flexibility and econ- |NDUSTR|ES

. . A Division of

omy of standardized production on all types of seals...from ! Philips Electronics
single lead terminals to sub-miniature closures. Proof of their __ i es Gareat
reliability is the fact that leading manufacturers specify E-I MURRAY HILL, N.J.
for every type of seal application. Request catalog on standard Patented in Canada, No. 523,390;

. . . in United Kingdom, No. 734,583;
types, or send drawings on seals for special requirements. licensed in U.S. under No, 2561520

"A‘?S '46 ?Q ) Q «g / /// %

SINGLE LEAD FLU\; 1N CUSTOM TRANSI”OR THREADED MINIATURE MULTIPLE
TERMINALS CONNECTORS SEALING CLOSURES SEALS CLOSURES HEADERS
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SWITCHCRAFT'S

Precision Construction

IS YOUR GUARANTEE OF

Dependapil

BOOTH 2827—Radio Engineering
Show—N.Y. Coliseum—Mar. 21-24

SWITCHCRAFT (series 16000)“TELEVER-SWITCH”

(Telephone Type Lever or Key Switch)

T-BEAM FRAME—provides rugged assembly.

SINGLE HOLE MOUNTING—in panels up to %4’ thick.
STANDARDIZED NON-TURN DEVICE.

POSITIVE STOPS—stop is not a part of mounting plate.

FURNISHED—2 or 3 position actuators either locking, non-
locking or a combination of the two.

See Catalog No. $5-58 or write for special Catalog $-302.
5539 N. Elston Ave., Chicago 30, Il
Canadian Rep.: Atlas Radie Corp., Ltd.

W®
50 Wingold Ave.. Toronte, Canada.

AVAILABLE AT ALL LEADING RADIO PARTS JOBBERS o

for the
ELECTRONICS INDUSTRY

COMPLETE FABRICATING FACILITIES FOR
* Deep Drawing * Spinnings * Stampings ¢ Welding

* Heat Treating * Assembly ¢ Anodizing ° Finishing

COMPLETE DIE MAKING FACILITIES
Stock dies on hand for many shapes.

AMERICAN ALUMINUM COMPANY

Méanufacturers of Aluminum Products for Industry Since 1910

EFFIELD ST.-D MOUNTAINSIDE, N. J.
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Dean Melloh is the author of four in-
structional books for the U. S. Navy,
three Experiment Station Bulletins, and
five publications in technical journals. His
professional  memberships  include  the
American [nstitute of Electrical Engincers,
American Society for lngineering Educa-
tion, Sigma Ni, Tau Beta PPiooand Phi
Kappa PPhi. fle is a Registered Profes
sional Engineer in the State of Texas
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ASSOCIATION NCTIVITIES

The auditorium at Electronics Park
Syracuse, N. Y., has been designated
W. R. G. Baker Hall in honor of Dr.
W. R. G. Baker, retired Vice President of
General Electric, former Director of the
EIA Engineering Department, and past
President of the Association. One of the
leading pioneers in the field of electronics
Dr. Baker now is Vice President for Re-
search at Svracuse University and Presi
cdent of the Svracuse University Research
Corp. te is also treasurer of the IRE. The
announcement of the new designation of
the anditorium was made at a luncheor
held at Electronics Park in honor of Dr
Baker’s 67th birthday A special EIA
subcommittee studying color picture con-
cepts advanced by Dr. Edwin H. Land,
head of the Polaroid Corp., has urged that
“Dr. Land and others be encouraged” to
continue their basic studies, but recom-
mended that the FCC color TV signal be
left unchanged“at this time.” I'he sub-
committee, formed early last vear by the
EIN committee on Broadeast Television
Svstems, stated that the FCC signal “per-
mits continued investigation of Dr. Land’s
method without deterioration of pictures
reproduced by receivers making full use of
the information present in the signal.” The
FCC color signal. the subcommittee
pointed out in a statement of its findings,
“carries simultaneously the information for
three-color reproduction and for methods
outlined by Dr. Land” and “does not result
ina large increase in the cost of receivers.”
I'he subcommittee’s statement on  the
work of Dr. Land was signed by the BTS;
Committee Chairman, Charles J. Hirsch.
... EL\ has gone on record with the FCC
1= supporting the proposed reallocation of
the 460-161 mc from the Citizens Radio
Service to the Industrial Radio Services

In a filing of FCC Docket No. 11959
(FCC Second Notice of Proposed Rule
Making), the Association stated: “\e be-

(Continued 1ge 94,

* The data on which these NoTrs are based
were selected by permission from Weekly Report,
issues of December 21, 1959 and January 4, 11 and
18, 1060, published by the FElectronic Industries
Association, whose helpfulness is gratefully ack-
nowledged.
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12 pots
conquer
space
Two new !/,” Waters pots conquer a space problem for many a

harassed space age engineer. Both require up to 259, less space
behind the panel than pots having identical specifications. Available
with terminals (shown), wire leads or printed circuit pins. Case lengths '
are only 3g”. The new APS !/, is designed for bushing-type mounting.

The WPS 1/, designed for servo mounting, is the smallest potentiometer
available for general use in rugged servo applications. Both are capable
of dissipating 2 watts continuously! Reliability test reports available.
Write for Bulletin APS-160.

MANUFACTURING; INC.
WAYLAND, MASS.

POTENTIOMETERS  «  SLUG TUNED COIL FORMS « RF CONS « CHOKES o POT HOOK@ PANEL MOUNTS o  TORQUE WATCH®, GAUGES o  C'TROL METER/CONTROLLER o  INSTRUMENTS
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S
INPUT 0.C. oUTPUT
TPE  AC. VOIts voLTs  AMPERES 'y | poiee
chles‘ Cont. Int. WT. | PRICE
6 10 20
610C-ELIF| 110 -or- 22 | $49.95
T e e
6 20 40
620C-ELIT| 110 -or- 33 | $66.95
12 10 20

SEE YOUR JOBBER OR WRITE FACTORY
v/ NEW MODELS \/NEW DESIGNS 4 /NEW LITERATURE
o A" Bal'ery Ehminators o DC-AC Inverters o Auta Radio Vibrators
American Tewevision & Rapio Co.
Luabity Products Scnee 193/
SAINT PAUL 1, MINNESOTA, U. 5. A,

94A
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liecve that the proposed reallocation of fre-
quencies . . . represents  forward-thinking
in spectrunt utilization and thercfore urge
it~ adoption.”

Also recommended was transfer of
465.175-466.475 mc to the Industrial Radio
Services as a companion megacycle with
the Commission’s proposed transfer of the
460461 me band.

ELECTRONICS ABROAD

The Japanese government has decided
to adopt the NTSC color TV system and
formal announcement will be followed
quickly by issuance of a station license to
the NTV network. T'his will make Japan
the second nation in the world, following
the U. 8., to have commercial color TV
Because the price of a color T\ receiver
will be almost a year’s gross wages for the
average factory or office worker in Japan
even after mass production of fairly small
sets is achieved, the chances are remote of
color T\ reaching even a fraction of the

 homes in Japan, the report from there

stated. Nt present, it is estinmated, one
million black-and-white T\  receivers have
found their way into one japanese home
in 20. ... Imports of electronic products
into the U. S. during the first nine months
of 1959 totaled in excess of $48.8 million

and were more than two and one-half
times those of the same period last year
while other exports declined slightly, the
Electronics Division, BDSA, reported.
Among the inereased imports were: Radio
apparatuz and parts. The rapid rise in
these inmiports-from $3.4 million in 1955 1o
$28.2 million in 1938 took $43.3 million
during the first nine months of 1959— at-
tributable principally  to the inereased
shipments of radio receivers from Japan.
Signihicant among current Japanese ship-
ments of electronic proditets to the UL S,
are radio receivers-principally  transistor
portable. Japanese shipments of radio re-
ceivers of all types (not included radio
phonographs) to the U. S numbered
641,208 11 1957; 2,506,920 in 1938 and
3,900,222 in first nine months in 1959;
valued at $5.3 million; $17.9 million and
$37.5 million, respectively. Exports  of
record plavers and record changers to the
U, S, from the United Kingdom alone
were valued at $7 million in 1957, $9.2 mil-
lion tn 1958, and $4.5 million tn the first
half of 1959, The U. 8. is by far the most
important single foreign market for UK
electronic producers, accounting for $17.2
million in 1958 compared with exports of
$8 million to Australia and $7.8 million to
Canada, the next largest marker. UK im-
ports of electronic products from the UL S,
in 1958 were valued at $8.1 million

ENGINEERING

The National Bureau of Standards has
announced that the handbook PREFER-
RED CIRCUITS, Navy Aeronautical Elec-

mined on page V0.

AUTOMATION

FINISHED WIRE LEADS

Terminals Attached?

DO YOU NEED

for

with

in length.
end of wire.

(optional attachment).

uep TO 3,000

finished pieces per hour. Can be
operated by unskilled fabor.
Easily set up and adjusted to
ditferent lengths of wire and
stripping. ENGINEERING con-
ion without obligation. Ma-
chines for all types of wire lead
finishing.
VISIT US AT
BOOTH 4205—
I. R.E. SHOW

ALRTOS

2735 South 28th Street

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

NEW ARTOS TA-20-5
Performs 4 Operations Automatically!
1. Measures and cuts solid or stranded wire 2’ to 250"

9. Strips one or both ends of wire from 3" to 1".

3. Attaches any prefabricated terminal in strip form to one
(Model CS-9-AT attaches terminals to
BOTH ENDS OF WIRE simultaneously.)

4. Marks finished wire leads with code numbers and letters

WRITE for FREE Bulletin No. 655 on Artos TA-20-5

Milwaukee 46, Wisconsin
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— Space Age Hi Temp Military Control, Series 600.

- o 1/2° dia. variable resistor with infinite resolution and

C— r, - better stability and higher reliability than presently

) available in carbonaceous type units. Uses new CTS-

» developed hi temp metal ceramic resislance alément.

Burton browne advertising

» Smaller Side-By-Side Printed Circuit Ceramic
Base Control, Type X153.
Compact space-saving self-supporting snap-in 2 or 3-

secllonvariable and fixed resistor network 1/3 the size of
prévious units designed for printed circuit applications.

Low Cost Miniature Trimmer Pot, Series 110,

3/4” dia. preset wirewound 1/2-5,000 ohms resistance
range variable resistor. Exceptional reliability due to
several unique design features.

Compact Vernier Variable Resistor, Type VA-45.
12-1/2 to 1 reduction. For fine tuning applications. Ball
bearing rotation,

Higher Reliability Micro-Miniature Composition
Control, Series M250.

9/32" dia. For miniature transistor hearing aids, miniature
radios, telephone equipment and industrial applications
requiring tiny size and exceptional reliability.

Separately Mounted Simple Design Pull-Push and
Push-Push Switches, Typés SK-1 and SJ.

13/16” dia. In sepaialely mountéd styles for home appli
anceés and other electrical and electronic applications.,

Highly Uniform Rugged Rotary Switches,
TROLEX Series.

Exceptionally high uniform reliability is achieved by an
entirely new manufacturing concept. For military and
commercial applications.

Compact Motor Driven Control, Type MD 45.
For remote control functions.

Miniature Compact 5/8° Control, Series 200. (Illus-
) trated with switch).
For limited space applications. Available with standard
) bushing mounting (illustrated) or economical ear
mounting. Special thin ear-mounted model available
— for portable pocket transistorized radios.

CTS Specialists are willing to help solve your vari-
able resistor and switch problems. Contact your
nearest CTS office today.

Factories in Elkhart & Berne, Indiana; South Pasadena, California;
Asbheville, No. Carolina; McHenry, lllinois and Streetsville, Ontario.

Sales Offices and Representatives conveniently located throughout
the world,

Founded

CHICAGO TELEPHONE SUPPLY
€.

07 'l/l(/ vedeon

ELKHART « INDIANA

World Radio History



BOOTH 1423

aft the I R E
SHOW

N / /11 N
let the ZQ -7\

VECO BEANIES
light YOUR way to the
Great WicTORY

ENGINEERING CORPORATION

EXHIBIT

® See electronic marvels made by VECO—thermistors, varistors, thermal conductivity
cells, experimentors’ items, designers' kits, gas analysis cells, combustion analyzers,
medical and biological instruments, the new VECO CHOPPERETTE—and others!

® Meet the friendly VECO staff engineers who'll show you how they can help solve many
of your electronic problems!

@ See why Victory Engineering Corp., manutacturers of VECO electronic devices, has become
famous for its precision engineering and design skills and its strict quality control system!

DON'T FORGET— IT'S BOOTH 1423
Look for the FlASH!‘N.Q:"'I..IGHTS on the Beanies!

N. Y. Coliseum March 21-24

VICTORYy ' s i

ENGIMEERING CORPORATION Union, N. J.

£ n‘s Industrial
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tronic Equipment, NAVAER 16-1-519,
Supplement No. 2, 54 pages, dated April 1,
1959, is available from the Government
Printing Office, Washington 25, D. C.,
price 30 cents, in looseleaf format. The
supplement contains 5 circuits and a note
on preferred regulated voltages for tran-
sistorized equipment. The aim of the pre-
ferred circuits program is the voluntary
rechiction of unnecessary circuit variations
in military equipment. . . . Progress by
one Navy engineering contractor in im-
proving the thermistor infrared detector
during five years of research and develop-
ment is reviewed in a report just released
to industry through the Office of Technical
Services, U. S. Department of Commerce.
Also available is a Navy report on prob-
lems and advances, to mid-1954, in de-
velopment of photoconductive detectors
for infrared atomic spectroscopy. The two
volumes are: Thermistor Infrared Deleclors:
Part 1\—Properties and Developments.
(Order PB151767 from OTS, U. S. De-
partment of Commerce, Washington 23,
D. C., $2.75.) Infrared Atomic Spectros-
ccpy, Based on Use of Ihotoconductive
Deiectors. (Order PB 151953 from OTS,
U. S. Department of Commerce, Washing-
ton 25. D. C., $1.25.)

MiniTary ELECTRONICS

The Pentagon'’s list of the top 100 de-
fense contractors in fiscal year 1959 is
changing in composition compared with
former years, a close examination reveals.
A\ heavy preponderance of the first 25 con-
tractors are engaged in missile or electronic
production. General Dynamics won top
place with total awards of 81.6 billion or
7.2 per cent of the total of defense dollars.
This compares with 6.4 per cent awarded
to this firm in FY 1959. It is understcod
that over 80 per cent of the company’s de-
fense contracts involved missile-electronic-
aircraft programis. Boeing Airplane Co
dropped to second place with net contracts
totaling $1.167 billion; North American
moved back up into third place with con-
tracts totaling $1.018 billion and it is un-
derstood that cancellation of the F-108 and
the stretchout of the B-70 bomber will
aftect its position in later reports. General
Electric remained in fourth place with $914
million in new awards and its share of
DOD dollars increased from 3.6 per cent in
FY 1958 to 4.1 per cent in FY 1959, Lock-
heed Aircraft was placed fifth with $898.5
million or 4 per cent of total defense dol-
lars, and Douglas Aircraflt was in 6th place
with $676.4 million in new contracts.
United Aircraft, which dropped out of the
top 10 in FY 1958, moved from 14th to
7th place with néw awards totaling $538.2
million or 2.4 per cent of defense dollars.
The Martin Co., in the top 10 for some
time, was placed 8th with $524 million;
Hughes Aircraft was ninth with $40% nil-
lion, and AT & T was 10th with $476.5

(Continued on page 98.1)
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MILITARY STANO
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HALLIBURTON MILITARY SERIES 120H— Seamless drawn,
heat treated aluminum, Series 120H Cases . . . available
in all sizes ... provide watcrtight, airtight and shock-
proof, heavy duty reusable cases for the carrying,
transit and storage of aerial cameras. electronic con-
trols and devices. aerological equipment, navigation
instruments and other military equipment. The perform-
ance characteristics of these cases comply with the
environmental conditions of humidity, extremes of tem-
perature. fungus, salt laden atmosphere. shock, tum-
bling and submersion. in accordance with the provisions
of Military Specification MIL-C-4150E. Series 120H
Cases also conform to the construction and performance
requirements of Specifications MIL-T-945A, MIL-STD-
108C, Class I, Type Watertight, as electronic instru-
ment and/or combination cases, MIL-T-4734, MIL-T-
4807, MIL-E-4970, and other applicable standards.

INDUSTRIAL AND MILITARY CASES FOR SPECIAL APPLI-
CATIONS — HALLIBURTON SERIES 100X— Designed and
manufactured for the carrying of photographic, elec-
tronic and medical equipment, scientific instruments,
and similar apparatus, in accordance with the specific
requirements of industry and governmental agencies.

25" x 23" x 20”

25" x 19" x 12" 31" x 20" x 17"

13" x 18" x 6"

HALLIBURTON, INC.

MILITARY AND INDUSTRIAL SALES DEPARTMENT

4724 SOUTH BOYLE AVENUE ¢ LOS ANGELES 58, CALIFORNIA e TELEPHONE LUdiow 8-3181
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COMPLETE LINE of deflection yokes for every
military and special purpose—in production quan-
tities or custom designed to your exact require-
ment.

For engineering assistance with your display
problems, call on your nearest

SYNTRONIC YOKE SPECIALIST today:

New York Area: Jules ). Bressler Co.
Phone: N.Y., OXford 5-0255; N.J., UNion 4.9577

Philadelphia Area: Massey Associates
Phone : MOhawk 4-4200

Washington-Baltimore Area: Massey Associates
Phone: GRanite 4-2071

Indianapolis: Joe Murphy
Phone: Victor 6-0359

Los Angeles: Ash M. Wood Co.
Phone: CUmberland 3-1201

SYRLTONIC

INSTRUMENTS, I

100 Industrial Road. Addison, lllinois

Phone: Klngswood 3-6444
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million. The next 10 contractors comprised
a mixture of missile-electronic-aircraft
manufacturers and were listed as follows:
McDonnell Aireraft, $403.5 million (not
including the MERCURY program);
Sperry Rand, $403.2 million; Raytheon
Co.. $392.6 million; Chrysler Corp., $323.

million; Grumman Nircraft, $300.2 million;
Republic \viation, $280.5 million; IB)I
$276.9 million: Bendix Aviation, $271.3
million; Westinghouse Electric, $238 mil-
lion; and General Motors Corp., $210.7
million. The DOD reported that in FY
1959, aircraft and missile contracts ac-
counted for 64 per cent of the value of
awards of $500,000 or more to these com-
panies, and electronics contracts accounted
for an additional 11 per cent. \lso, the
DOD said, 59 of the 100 companies are
engaged directly in aircraft and missile
work, or in electronics and R&D work di-
rectly related to aircraft and missile pro-
gras The DOD has made public
what it calls the first comprehensive guide
to available military technical resources in
a single broad area of technology—in this
case, the field of missile ground support
equipment. The directory is designed to
encourage a maximum exchange of techni-
cal information in the military depart-
ments and in industry, with the prime pur-

Manufacturers of

SAPPHIRE

WINDOWS e DOMES & LENSES
RODS ¢ TUBES e SPACERS

SYNTHETIC SAPPHIRE
(Al:O: Single Hexaganal Crystal)

® Physically strong and chemically
inert. Extremely resistant to corrosion
and abrasion. Zero porosity and excep-
tionally hard. High thermal properties
and electrical resistance. Grain free
surface, polished or ground finish.
High percentage of transmission,

Because of these advantages SAPPHIRE
is widely used in the field of Infrared,
Ultraviolet and Photochemistry.

e Windaws far Infrared and Ultra-
vialet Analyzers, Detectars and
Electranic Systems.

® Tubes far Infrared and Ultra-
vialet Lamps.

® Variaus Optical Applications and
Special Requirements.

Brochure and Pri st of our Standaid Win
dows on request. Send prnt and specifications
1 yeanr epacind reaunirement.

Visit us at our Booth 4040
IRE Show

ADOLF MELLER COMPANY

P.0. Box 702 Providence t, R.I.
Tel.: DExter (-3717

TELREX LABORATORIES

Designers and Manufacturers of

COMMUNICATION ARRAYS
FOR THE ARMED FORCES
and Commercial Service

“TRI-BAND®** Rotatable
MODEL 52 ohm
XCYST Single-

~ Transmission-
111420 Line Array J
e .b i AN —y a
Power rating— (Higher ratings
1.5 Kw.,100% A.M. available)
Specifications: f

Gain 11Mc.-8.0 db, F/B 24 db, E-Plane B-W 12Power—66°
Gain 14MC.-8.4 db, F/B 24 db, E-Plane B-W V,Power—60°
Gain 20Mc.-8.6 db, F/B 24 db, E-Plane B-W 12Power—56°
wind surface—13.36 sq. ft. Load at 100 mph.—423 Ibs,
Container size—12"x12"x14’

Turning radius—23 ft,
Antenna weight—160 Ibs. Shipping weight 200 Ibs.
Antenna rated design with ¥2” radial ice—110 mph.
For information or —
to order, phone /

PRospect 5-7252 / ANTENNAS

or write ( .
Department SC. SINCE
§ 1921
A

e Telrex is
equipped to design
and supply to

our specifications
or yours, Broad-
band or single
frequency, fixed or
rotary arrays for
communications,
FM, TV, scatter-
propagation, etc.

Calibrated for
easy assembly to
specifications and
center frequency
of your choice.
Custom Quality
construction
throughout. Sug-
gested rotator for
above — Telrex
Model 500-RIS.

Also available:
Over 172 off-the-
shelf fixed or ro-
tatable high-per-
formance arrays.
7Mec. to 600Mec.
Mono, Duo, Tri
and Multi-band
individudlly fed
or single line
feed, and me-
diuvm to extra
heavy duty rota-
tor-indicator con-
trol systems, ro-
tated masts, and
towers.

e Consultants
and suppliers

to communication
firms, universities,
propagation
{aboratories and
the Armed Forces.

Communication and TV Antennas

rex LABORATORIES

ASBURY PARK 25, NEW JERSEY, U S. A

SEE TELREX AT BOOTH 1317 RADId ENGINEERING SHOW
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Assure Reliability

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

a!

Typical field application

of NF-105 in mobile
Radio Interference Laboratory

SPECIFY EMPIRE’'S COMPACT AND RUGGED

NOISE and FIELD INTENSITY METER

MODEL NF-105

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

® Measures 150 kilocycles to 1000 megacycles ac- L]
curately and quickly with only one instrument.

e F . . -
or measurements in accordance with Specif e Safeguards personnel...ALL antennas can be

cations: MIL-I-6181B, Class 1; MIL-S-10379A ;
MIL-1-11683B; MIL-I-11748B; MIL-1-12348A ;
MIL-1-13237; MIL-1-16910A; MIL-1-26600
(USAF), Category A; F.C.C. Specifications.

remotely located from the instrument without
affecting performance.

e Self-calibrating, for reliability and speed of
Direct substitution measurements by means of operation.
broad-band impulse calibrator, without charts, L
assure repeatability. e Compact, built-in regulated “A” and “B” power
e Economical...avoids duplication. ) 2 o D ULED
e True peak indication by direct meter reading e Minimum of maintenance required, proven by

or aural slideback.

years of field experience.

DELIVERY FROM STOCK

The unique design of Model NF-105, with 4 plug-in tuning units, avoids costly repe-
tition of circuitry and components common to all frequency ranges, at savings
in size, weight and cost. Simple to operate, this instrument permits fast and accu-
rate measurements of both broadband or CW signals. Send for our Catalog 604.

Plantoattend our next seminaroninterferenceinstrumentation,detailsuponrequest.

EMPIRE DEVICES PRODUCTS CORP.

AMSTERDAM, NEW YORK VICTOR 2-8400

4 L
MANUFACTURERS OF:

FIELD INTENSITY METERS * DISTORTION ANALYZERS « IMPULSE GENERATORS * COAXIAL ATTENUATORS ~ CRYSTAL MIXERS
VISIT OUR BOOTHS 3818-20 AT THE IRE SHOW
March, 1960
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THIS ‘
1S A\/\
_t—..
TINY |
CERAMIC\_ \
CAPACITOR ..\~

......bu’t/

MUCON

SUBminiature

CERAMIC
CAPACITORS

CAN BE MADE

EVEN SMALLER
Vd . /

r 4

CUSTOM DESIGNED
and shaped to meet your

SMALLEST

space dimensions . ..
your most exacting
requirements!

MUCON’s unsurpassed experience
in extreme miniaturization plus o
variety of ceramic materials . « + «
plus a wide range of leads, shapes
gives you the very last word in
MICRO-SMALL ceramic capacitors.

MUCON's custom facilities are
geared to a policy of IMMEDIATE
SERVICE no matter the quantity,

Send for catalog/representative,
Mitchell 2-1476-7-8

MUCO

CORPORATION

9 ST. FRANCIS ST., NEWARK 5,N. ).
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pose of avoiding the duplication of effort,
the DOD said. The 15-page publication
lists almost 200 items of equipment as-
sociated with missile GSE, with the name,
location, and telephone nuinber of the mili-
tary personnel conversant with the latest
developments in each field. Rhw publica-
tion is the most immediate and end-prod-
uct of a study on missile GSE which has
been in progress since March, 1958. The
publication, “Technical Resources Direc-
tory,” may be obtained from the Office of
Techuical Services, Department of Com-
merce, at 50 cents a copy, and should be
ordered by number—PB 161103,

OUTLOOK FOR 1960

A record-breaking year is in prospect
for the electronic industries in 1960, ac-
cording to the Business and Defense Serv-
ices Administration, Commerce Depart-
ment, and the outlook “is excellent for all
product lines.” The combined output of
these industries, the roport states, “is ex-
pected to reach the $10 billion level for the
first time in their comparatively short
history.” A summary of the BDS\ pro-
jections in the consumer, military, indus-
trial, tubes-semiconductor, and parts in-
dustries follows:

Consumer Products—Factory sales of
consumer tvpe electronic products, al-

ready at a record high of $1.95 billion, are
expected to reach a level of $2.2 billion in
1960. Military Electronic Equipnient—The
production of electronic equipment for
military services and for the Space Agency
should continue upward in 1960, at the
rate of better than 15 per cent. Industrial
Electronic Equipment—\ good vear lies
ahead for manufacturers of commercial
and industrial electronic equipment. Indi-
cations are that the demand for these
products will continue upward, with gains
in 1960 of at least 10 per cent over-all.
Electron Tubes—Total factory sales of
electron tubes are expected to be up 5 to
6 per cent in 1960 from 1959 levels. Sewmi-
conductor Devices—The factory sales of
semiconductor  devices—transistors,  di-
odes, and rectifiers—rose by 75 per cent,
from $210 million in 1958 to $370 million
in 1959. Equally vigorous growth is ex-
pected in 1960, although at a lower rate—
about 30 per cent. Shipments should ap-
proach a total of $470 million by the end of
the year. Other Electronic Conmiponents
All types of electronic components should
share in the rise in output forecast for
1960. Factory sales increased nearly 20
per cent in 1959, and should increasc
further in 1960, by about 12 per cent,
bringing the total for the vear near 81.8
billfon.

REVIEW OF 1959

Year-End Statement by David R. Hull,
President, Electronic Industries Associa-
tion: At the close of business on December

31, the electronics industry will have

(Continuned p
on )

NEW GEARLESS MULTIPLE
TRANSFORMER WINDER

with Instant Spiral/Rapid Traverse

7 TIME-SAVING FEA-
TURES: 1) Unique wire
carriage quickly shifts into
coils’ margin, adds extra
turns for lead purposes.
2) Shorter set-up time.
3) No gear changing—pitch
selector permits instant
selection of turns per inch
range. 4) Instantly ad-
justable winding width.
5) Winding cycle instantly
reset by touching counter
lever. 6) Instant spiral
rapid traverse device.

7) Front loading of tension

permitted by compact machine design.

Model 405-AM multiple winds paper section power,
audio, fluorescent ballast and similar transformer coil
types up to 9" OD if round, 4!'4” OD if rectangular, 6~
long, using wire sizes 16-44. Maximum center to center
distance for adjustable wire guide rollers 23'.", distance
between head and tailstock 33” max. & 21” min., winding

range 19-454 turns per inch, winding speed u
RPM, output end of spindle 75" flatted shaft.

to 2000
urnished

with motor, counter, brake, tailstock, tilting table paper

feed & 20 tensions with new support bracket permitting

vertical, horizontal & angular tension adjustment.
Reduce winding costs and time with Model 405-AM.

GEO. STEVENS MANUFACTURING CO.,INC.

Pulaski Road at Peterson, Chicago 46, Illinois
The Most Complete Line of Coil Winding Equipment Made

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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org sub-fractional horsepower motors mean

reliable power for your precision instruments and
equipment. All Borg motors are totally enclosed, using
precision machined die-cast alloys for end bells and gear-train
housings. Borg motors are reversible, capacitor-type
motors rated for operation on 110 and 220 volts, 50 or

6O cycles. Available in synchronous or induction types, two
or four pole, with or without gear trains, from 1/750 to 1/2000
horsepower. Capacitors are optional, Contact your nearest Borg
distributor or technical representative, or write us for full information.

WRITE FOR
DATA SHEET
BED-A132
BORG EQUIPMENT DIVIS/ION
Amphenol-Borg Electronics Corporation
Janesville, Wisconsin
Micropot Potentiomelers . Turns-Counting Microdials g Sub-Fractional Horsepowei Motors i Frequency and Time Standards
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TUBE PROBLEM:

The Armed Forces
needed a new version
of the 6J4 reliable
tube type which would
provide a tube life

of almost 1000 hours.
Existing tubes of

this type had an
average life of only
250 hours. In addition,
this new tube had to
be produced under
ultra-high quality
control standards.

SONOTONE
SOLVES IT:

By making
improvements in

the cathode alloy and
setting up extremely
tight controls in
precision, manufacture
and checking,

Sonotone engineers
produced a 6J4WA
with a minimum life of
1000 hours...most
running much longer.

RESULTS:

The Sonotone 6J4WA
is one of three reliable
tubes now being
manufactured under
U.S. Army Signal
Corps RIQAP
(Reduced Inspection
Quality Assurance
Program). monitored
by the U.S. Army
Signal Supply Agency.
And the same rigid
quality standards
apply to Sonotone’s
entertainment type
tubes as well.

Let Sonotone help
solve your tube
problems, too.

Sonotone.:

Electronic Applications Division, Dept. T42-30

ELMSFORD, NEW YORK

Leading makers of fine ceramic cartridges, speakers, micro-
phones, tape heads, electron tubes.

In Canada, contact Atlas Radio Corp., Ltd.. Toronto

i & the transformer you need
< b, Industrial is probably among the
Engineering Notes

wtonced fre

achieved an unbroken succession of new
all-time highs in total factory sales for
every vear of the decade of the 1950s. We 2 :
believe the 10-yvear record, which twice in ||Sted n these
the period ran directly counter to national
economic recessions, has few parallels in CHICAGO STANDARD Cata‘ogs
the recent history of American industry.
On the basis of information now available, and available for immediate delivery*
the industry's total 1959 business, at the
factory level, may be estimated at $9.2
billion. This is more than 3} times the total
for the first yvear of the decade and repre-
sents an increase of nearly 16 per cent over
the previous high of $7.94 billion estab-
lished in 1958. Every major segment of the |
industry reached new peaks in sales during
1959, In only two other years of the last
ten—1956 and 1957—were records estab-
lished on a comparable across-the-board
basis. Manufacturers of consumer prod-
ucts made a substantial comeback from
the 1958 recession with a 1939 sales total
of $2.05 billion. or $450 million better than
last vear. The 1959 figure of $1.1 billion for A WRITE FOR YOUR FREE COPIES
replacement parts, tubes, and semiconduc- | *Ifitisn’t, our 48-man engineering department
tors is $240 million higher than 1958. In- | €an desngn and produce “‘specials.” Ask us
dustrial and military products set new | foquote.

highs for the tenth vear in a row with totals | the largest, most complete line—

of $1.55 and $4.5 billion. These were $170 from the "”[ustry leadey
and $400 million. respectively, over 1958.

The industry’s record as a creator of jobs  ¢e1660 STANDARD TRANSFORMER CORPORATION
mued on e 1044) 350t ADDISON STREET o CHICAGO 18, ILLINOIS

IMPROVED

RESISTANCE
NETWORKS

b & ¢ /),)'J'_./ZZ,@J’.’.‘;

Recent advances in equipment and techniques with measurements of
1 PPM resolution enable us to supply resistance networks of unusval accu-
racies and characteristics as required for computers, summing networks,
voltage dividers, etc.

We are currently producing in quantity for major defense contractors to
various specifications of phase angle, D.C. and A.C. ratios with controlled
frequency characteristics.

Hermetic sealing or full encapsulation enable networks to meet applicable
portions of MIL-R-93B and MIL-STD-202A.

Our Engineering Department will gladly advise the limits of accuracies
and physical sizes that may be attained for your specifications.

RESISTANCE PRODUCTS COMPANY

914 South 13th Street, Harrisburg, Pa.
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No other sweeping oscillators offer as many solid advan-
tages as Alfred Electronics’ new series 620 models, built
by the industry’s leading manufacturer of high quality, broad-
band microwave instruments. Note these features:

This man is using
the industry’s
most advanced
swept microwave
oscillator

now available from

ALERED ELECTRONICS

* Six models, covering 1 to 18 kme. Broadest frequency range
available. Electronic sweep of RF output, or extremely stable
CW operation,

* Linear frequency sweep coverage over all or part of each band
for rapid evaluation of reflection coefficient, gain, attenua-
tion and other network transfer characteristics.

* Two adjustable frequency markers for convenient calibration
of oscilloscopes or recorders. Markers save valuable test time
by indicating either band limits or intermediate frequency
values. An exclusive Alfred feature on all models.

* 0.5 microseconds rise and fall response to AM — equivalent to
a 2 megacycle band pass. Another exclusive Alfred feature.

* Quick Look readout. See frequency range, markers and sweep
time at a glance. No cumbersome calculating.

* Fast sweep for flicker-free oscilloscope presentation; slow
sweep for mechanical recorder operation.

BRIEF SPECIFICATIONS

Model 621 622 623 626 624 625
Frequency Range (kmc) 1-2 2-4 4.8 6.5-11.5 8-12.4 12.4-18
RF Output Connector *N" N “N' N N “P" Band
Female Female Female Female Female Cover Flange
UG/419/U

Using Alfred Model 623 Microwave Oscillator (left)
to test small signal and saturation gain of Model 503

Prices %3090 $2990 $2890 $2990 $2890 $3450

GENERAL

FREQUENCY CONTROL: Continuously ad-
justable with direct callbrated dial.
Calibration accuracy, 1%.

POWER QUTPUT (minimum): 10 mw. Con-
tinuously adjustable from zero to max-
imum.

VSWR (maximum): 2:1.

SWEEP
SELECTOR: Recurrent sweep, single
sweep, CW, and external on panel
switch,
CONTROL: Single sweep, triggered by
panek button, or external positive go-
ing signal 20 volts or greater.
SWEEP WIDTH: Continuously adjustable

from 0 to any part of entire frequency
range.
TIME: 100 to .01 seconds.
MONITOR OUTPUT: Positive linear saw-
tooth, 45 volts peak; Blanking out, 75
volts negative.
EXTERNAL SWEEP: 200 volts gives full
sweep width,

AMPLITUDE MODULATION

INTERNAL SQUARE WAVE: RF output
alternately 0 and unmodulated CW
value. Frequenty 800 to 1200 cps.
EXTERNAL: 30 volts maximum signal
increases RF output from 0 to max-
imum,

POWER INPUT: 105 to 125 volts; 60 cps.

PROCEEDINGS OF THE IRE
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Traveling Wave Tube Amplifier. Microwave Leveler,
Alfred Model 704, holds power output from oscillator
constant within *1 db.

Write us for complete details of these new
oscillators. We'll also send you our new short
form catalog, which describes Alfred’s complete
line of packaged traveling wave tube amplifiers.

ALFRED ELECTRONICS

897 COMMERCIAL STREET
PALO ALTO, CALIFORNMIA 5
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High Efficiency Stub Antenna...

another design problem solved by HRB-SINGER

Among HRB'’s most recent developments in the area of antenna design
is the unusual and outstanding tunable stub antenna. This extra-
sturdy antenna is truly omni-directional in the horizontal plane, Used
in conjunction with UHF transmitter receivers, its prime application
is in aircraft and missile telemetry. Its capacity to remain unaffected
by extremely high altitudes and its wide range tunability make it ideal
for application in missile tracking.

The tunable stub antenna represents only one of the many major
developments brought about through the designing of antennas to
meet specific customer requirements and applications. Years of experi-
ence in the development of these highly complex and versatile antenna
designs provide a diversified capability to solve your specific antenna
problem. Investigate by writing Dept. E-10. Informative literature de-
scribing the HRB-Singer antenna capability is yours for the asking.

ELECTRONIC RESEARCH AND DEVELOPMENT in the areas of:
Communications ® Countermeasures ® Reconnaissance ® Operations Research @
Human Factors ¢ Intelligence ®* Weapons Systems Studies and Analysis ® Nuclear
Physics ¢ Astrophysics ® Antenna Systems

SINGER
HRB-SINGER, INC.

m R B A SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY
Science Park, State College, Pa.

e_/}ﬂ_s ;:duslrial

Engineering Notes
(Continned from page 1024)

also has been outstanding. The total em-
ployed in clectronic manufacturing is now
estimated in excess of 760,000. This is more
than double employment in the industry
at the start of the decade. Every state in
the union and the District of Columbia
now have at least one electronic plant, al-
though more than half the industry’s
manufacturing employment is in the six
states of New York, Pennsyivania, New
Jersey, Massachusetts, Illinois, and Cali-
fornia. The chances now appear to be excel-
lent that 1959 factory sales records will be
strpassed in 1960 in all of the industry’s
principal product categories. On the basis
of studies by the EI.\ Marketing Data
Department, a total 1960 sales forecast
of $10.35 billion now seems to be justified.
This would represent a 12} per cent in-
crease over the record highs of 1959. The
increasing importance of the industry in
the nation's program of defense prorluction
was demonstrated by the substantial rise
in military product sales during 1959 in the
face of a general levelling off. of total de-
fense procurement. The electronic content
of military hardware has risen steadily
during the decade. It now stands at about
33 per cent of total defense procureiment
and can be expected to increase fairly sub-
stantially next vear. The consumer seg-
ment of the industry, manufacturers of its
oldest line of products, showed real vitality
in snapping back from a $100 million de-
cline during the recession vear of 1958 to
set a new all-time high with a 28 per cent
sales increase. Gains were achieved in each
of the main consumer product categories,
both in units sold and sales dollars, with
radio manufacturers enjoving their best
vear since the post-war hoom of the late
1940s. It is anticipated that growing pub-
lic awareness of the availability of ex-
tremely  high quality home-reproduced
music will contribute significantly to an
increase of more than 10 per cent in con-
sumer business for 1960. The electronic re-
placement business, it is believed, can look
forward to an improvement in 1960 sales
comparable to that of this vear. This will
reflect increases in the quantity of original
equipment in use rather thanany change in
quality of productswhich, in fact, are stead-
ily being niade more reliable. The immediate
and long-term future for industrial elec-
tronics looks particularly bright. For une
thing, we have just begun to scratch the
surface of market potentials in that portion
of the industria! field represented by elec-
tronic computation and data processing.
Experience with computers for the control
of processes in petrolenm refining and the
production of chemicals, cement, and elec-
tric power foreshadows widespread use of
similar equipment, within relatively few
vears, as a route to higher industrial oper-
ating efficiencies. Moreover, I am confi-
dent that, within the next decade, we shall
see computers employed by busiuess man-
agement for the making and execution of
decisions to an extent undreamed of today.
1t has beeu recognized for some time that
(Continned on page 1164}
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For Its 2000 Computer...

PHILCO

specified

VARICON

Front panel of matrix. shown with Elco Varicon
contacts and guides.

Plug-in modules, shown with Elco Varicon contacts.

- ‘I'i.."" ". i
":_m Sy

B o :’3

PROCEEDINGS OF THE IRE

PHiLco, one of the world's leaders, demanded reli-
ability, design versatility and production ease in the
contact selected for the very “heart” of its Input-
Output Processor—the matrix panel. And that is
why PHiLco selected ELco’s Series 5201, from our
Series 5000 board-to-board printed circuit Varicon
connectors! Furnished on disposable plastic strips.

Plug-in module. shown mounted on matrix panel utilizing
Elco Varicon contacts.

March, 1960

'World Radio Histo

ELLO

these fork-like contacts with 4 mating coined sur-
faces, not only act as electrical contacts providing
352 switching lines when staked to the boards, but
also as retaining devices to hold modules in position
on the matrix. Interesting? No, astounding! Write
for Bulletin 108A and our complete Catalogs—just
to prove: if it’'s new. if it's news. it's from ELco!

BOOTH 1515, IRE

CORPORATION

“M" Street below Erie Avenue, Philadelphia 24, Pa., CUmberland 9-5500
Elco-Pacific: 2200 Centinela Avenue, West Los Angeles 64, Calif., GR 8-0671
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GLOVES

SHOE -
COVERS

HEAD -
COVERS

COVERALLS

VICTOR
GLOVES

49 E. 215t S1. * N. Y. 10, N. Y. * AL 4.7842

NEW HIGH POWER PULSE
OSCILLATOR PG-650-C

The successful introduc-
tion of the PG-650 Pulsed
oscillator to many test
applications has led to
an improved model of
interest to workers in
ultrasonics, r.f. transient
analysis, nuclear magnetic
resonance, etc. The tollowing characteristics and
features are available only with the PG-650-C.

Frequency Coverage 5-90 MC in 7 ranges®

Frequency Coverage . 5-90 MC in 7 ranges®
R.F. output Voltage {Min.) into 93 ohms ... ...

.o . . 0-300 p. to p.
Pulse length continuously variablc '/; IS usec
Rise and Fall times {Max.) .. ... ..0.5 usec
Pulse Drop .... ... .... 5% Max.

Noise Output between Pulses . ..
..... Thermal Noise from Termination
Harmonic Content {Max.} mostly 3rd 10%

R.F. Leakage Ncgluglblc
Tnggcr to Pulse Jitter .. .... .005 usec

P.R.F. External 0-3000 cps
P.R.F. Internal . '50.2500 locking on 60
Pulse to Pulse Jlttcr (Max .005 usec

SPECIAL FEATURES
Pulse lengths available from ¥, to 50 usec

Internal Delay Ranges available from calibrated
Helipot 203, 1100, 11,000 usec

Gate Pulse output available for intensifying and
blanking purposes.

External modulation of r.f. oscillator using varying
pulse lengths and p.r.f.'s for Care Purcell Method.
Fine controls of P.R.F,, Pulse length, and delay
times.

Usable as C.W. Oscillator or Pulsed Amplifier.

* Special coils will extend coverage from 0.5 to
150 MC.

Please write for our bulletins on other test
equipment: Wide Band Amplifiers, Preampli-
fiers, and Precision Attenvators.

Arenberg Ultrasanic Labaratary, Inc.
94 Green Street, Jamaico Plain 30, Mass.
Phone: JAmaica 2-8640
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part in man's efforts to conquer space.
This role recently was expressed in terms
of future business in an EIA Marketing
Data Department study. [t showed hard-
ware for non-military space applications
approaching $100 million last year and in-
creasing more than eightfold by the end of
1970. A major growth factor in space elec-
tronics will be the development of new and
better satellites for communications and
other purposes which are certain to be pro-
duced successfully despite recent rocket
failures and other setbacks. It is now
generally recognized that, in venturing
into space, the electronics industry has had
to meet standards of reliability well above
those which proved to be acceptable in
nore conventional undertakings. Improve-
ments in this direction are certain to be
adopted hy the industry geverally with the
result that, i a few vears, better and more
desirable prodncts  will  be available
throughout the entire clectronics line. This
cannot fail to be stimulating to the indus-
ry. Perhaps even more signiticant growth
can be anticipated from a high level of re-
search activity and product development.
In view of this industry’s favorable posi-
tion with respect to progress in space and
its record of scientific achievement, a $20-
billion a year business in electronics by the
end of 1970 does not seem unrealistic.

GLOVES

SHOE -
COVERS

HEAD -
COVERS

COVERALLS

VICTOR
GLOVES

49 E. 21st S1. * N.Y. 10, N. Y. = AL 4.7842
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4>\ Professional =
Group Meetings 2

AERONAUTICAL AND
NAVIGATIONAL ELECTRONICS

Oklahoma City—December 16, 1958

“Ferrite Load Isolators,” J. \Winchels,
CAAL
*Radar Microwave Link.,” H. J. Bur-

ton CAA.

Oklahoma City—Febrnary 10

“Electrical Systems for Jet-Powered
Transport Aircraft,” C. L. Daniels, FAA
Aeronautical Center.

Oklahoma City—February 18

“The Application of Dielectric Ma-
terials to Microwave Absorbers and Lune-
berg Lenses,” E. F. Buckley, Emerson and
Cuming, Inc.

Oklahoma City—2April 21

“Pancake  VOR—Latest  Develop-
ments,” 5. Foster.
Oklahoma City—June 9

“FAA Long Range Radar,” G. McKin-
nis.

Oklahoma City-- October 27
“GEEIA—Rapcon Pre-Engincering
FACAN,” B. Williams, A. Ranscher, J. F.

Maser, All of Tinker AFB.

ANTENNAS AND PROPAGATION

October 29

“Correlation  Techniques  Applied to
Antenna Pattern Control,”™ H. E. Band—
J. E. Walsh, Pickard and Burns.

Buston

Boston—November 16

“Tetragon Antennas,” M. L. Rosen-
thal, General Electronic Lab.

“\'HIF Signal  Level  Measurements
Along A 2,000 Mile Path.” Ao S, Orange,
Air Force Cambridge Res. Center.

Boston——December 15

*Antenna System For The Harvard
Meteor Radar Preject,” X K. Rodman,
Radiation Engineering Lab.

»Radio Technique Employed In The
Study of Meteors,™ W, H. MebDonough,
Harvard College Obs.

Los Angeles—September 10

“Analysis and  Prediction of  Rac lio
Slgnal Interference Etfects Due to lonized
Laver Around A Re-Entry Vehicle,” \W. C.
ld)IOI' Lockheed Missile and Space Div.

Los Angeles—November 12

“Plasma Reactions on Electromagnetic
Waves,” Tutorial Presentation, R. S.
Elliot, UCLA.

‘ontinn
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LIKE WORDS IN A SENfENCE...
CUBICDIGITALSYSTEMS

SPEAK FOR THEMSELVES!

Standard-size Cubic Digital Instruments, with modular con-
struction of plug-in units, make for easy development of

sophisticated digital systems from standard off-the-shelf
., instruments. Wiring of systems is between cases, and the
rclease of front-panel locking knobs permits the wnit to slide
out. Simple or complex systems for measurement and record-
ing are quickly, easily available from Cubic, offering “digital
systems that design themselves.”

Data Recording

And, of course, Cubic quality speaks for itself, too, with such
unique features as “controlled drive” stepping switches
which swing up and out for ease of routine maintenance.
From front panel to rear connector panel, Cubic’s is the
superior digital instrument.

NEW FROM CUBIC . .. the Talking Meter, instrumentation
that really does speak for itself, with measurements or
other parameters reported to the ear by a clear human

voice.

Years-ahead engineering, factory production tech-
niques inspired by pride in the end result, careful
quality control and reliability testing . . . all these
factors make Cubic’s the truly fine instrumentation

. . . Digital Svstems that speak for themselves.

Il
BIC coreoranion

INDUSTRIAL DIVISION

5575 Kearny Villa Road, San Diego 11, California
Electronic Engineering With a Dimension for the Future

P ot

YR AT e T E-

8+ 37296 [

) &b

DC Voltage Measurement

1 "y
- ‘”‘"’"P Rl L T
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THE NEW TRIAD
BOOK-OF-THE-YEAR
IS HERE!

NEW INDUSTRIAL CATALOG TR-61

CTRDNIG TRANSFURMERS

N N

TRIAD TRANSFORMER CORPORATION

THE TRANSFORMER BUYER'S GUIDE —The
industry’s most sought after reference work is just off
the press in a new, revised edition. Here are specifica-
tions and prices on more than 1,000 items (over 50
new items) all bearing the TRIAD trademark ... the
symbol of quality in transformers. Order your free
copy from your distributor, or write to us, asking for

the New Industrial Catalog TR-61.

TRIAD TRANSFORMER CORPORATION

[B A DIVISION OF LITTON INDUSTRIES

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

Professional =

Group Meetings

—
=

Auvbplo

Baltimore—December 14

“\X New Method or Elimination of

I'urntable Rumble, Wow and Flutter,”

. Weathers, Weathers Ind.
Boston—November 12

“Frequency  Fidelity in - Audio Sys
tems,” C. I. Malme, R MT.

AUTOMATIC CONTROI

Milwaukee—CGcetober 20

“Optimizing the Transient Perform-
ance of A Pneumatic Temperature Control
Svstem.” ]. I’. Metzger, Milwaukee School
of Engineering.

BROADCASTING

Fla. West Coast—November 18
“Communications at a Strategic Air
Command Base,” W. E. Smith, U. S
Air Force, McDill \ir Force Base.
PPhiladelphia—December 10

“A Report on Field Tests,” E. M.
Creamer, ]Jr., Phileo Corp.

CiretiT THEORY

Los Angeles—December 15

“Parametric Ampliliers,” A, D. Berk,
Hughes \ircraft Co.

“Tnertial Navigation™ R. S. Carlson,
Autonectics Div, North American \via-
tion.

Philadelphia—Uctober 20
“Introduction  to  \etive  Circuits,”
B. K. Kinariwala, Bell Telephone Labs.
Philadelphia—November 2

“Single and Multiple Port \ctive De-
vices,” J. Hilibrand. RCA Labs

Philadelphia—November 9
“Impedance Properties of Active Net-
works,” J. 1. Mulligan, Jr., New York
Univ.
I’hiladelphia—XNov. 16
“Non-Reciprocal Networks,” H. ].
Carlin, Institute of Brooklyn.
Philadelphia—November 30

“Theory of Parametric Amplifiers,”
K. K. N. Chang, RCA Labs.
Philadelphia—Deceinber 7

“\Masers, Low-Noise Syvstems, and
Possible Future Developments,” R. H.
Kingston, Lincoln Lab,

(Continned on page 110.4)
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~ SERIES PC
\\\

RIS o PRINTED
: CIRCUIT*

Features exclusive “Bellow-
form” Contacts and is avail-
able in 6 to 58 single o double row contacts. Various
types for 14", 34", and 14” printed circuit boards.
Wiring styles include eyelet lug for soldering, sol-
derless wire wrap, taper pin solderless wiring, and
contacts for dip soldering. SPAT. NO. 2,875,425

" SPECIAL
DESIGNS

Our engineering department will
be glad to design types to your
exact specifications. Send us your
requirements for analysis.

SERIES 20

MINIATURE @

A compact, lightweight con- ‘F e
nector available with a wide A
range of contacts from 4 to 104. Types available with
coaxial contacts—50-ohm or 70-ohm matched im-
pedance, hoods and protective shells.

PRECISION CONTINENTAL CONNECTORS

T.LL&-..*Q

"’-- /
/" | PpowER

Available in 12, 18, 24 and 34
contacts for #16 or #12 AWG
wire or taper pin for solderless
wiring. Spring loaded pin con-
tacts for quick release. Supplied
with polarizing screwlocks or
standard guide pin and socket.

PR t i
(g™
MICRO-MINIATURE

Ultra miniaturization without
performance loss. Ruggedized to
withstand shock and vibration extremes. Available
with 5, 7, 9, 11, 14, 20, 26, 29, 34 and 44 contacts
for #22 AWG wire. 3 amps, 1800V RMS.

0000000000000 00000000000000000000000000000000000000000000000

SUB-MINIATURE

A rugged ctomponent, ideal
where space and weight are at
a premium. Available with 5, 7,
11, 14, 20, 26, 29, 34, 42, 50 and 75 contacts for #20
AWG wire. 5 amps, 1900V RMS. Aluminum hoods
and protective shells also available.

v

SERIES E-Z, 14 & 16

000000000000 000000000000000

b......................C.0.....C..............C.Q......C...CC.C.C.........C.Q..........0...............

HERMETIC SEAL

Series H-20—For high altitude applications.
Plug contacts individually compression sealed
in glass. Guide pin and guide socket, or
polarizing screwlock available. Fits Series 20
receptacles.

Series HC-20—Hexagonal hermetic plug has

solid glass insert. For pressurized electronic
equipment. 4, 5, 7, 9 and 10 contacts.

SERIES HC-20

SERIES H.20

..0..0....................QC...C..C..................0...C'.C....C...O.C...C.Q....CC..C...OQ.....'....

. hﬁﬂ High precision, dependable Continental Connectors have achieved a reputa-
L (YO AN tion for excellence throughout the missile, aircraft and electronics industries.

C OIS Tnig‘l-"’% | The widest range of applications can be made from our standard line. For
special requirements and technical data sheets on these Connectors, write

. ' Electronic Sales Division, DeJur-Amsco Corporation, 45-01 Northern Blvd.,
Long Island City 1, N. Y. (Exclusive Sales Agent)

Manufactured by Continental Connector Corporation . . . America’s Fastest Growing Line of Precision Connectors
SEE US AT IRE SHOW — BOOTHS 2307—-2309



SIGMUND COHN
CORP.

MOUNT VERNON.N.Y.

Specialists in the Unusual—Since 1201

EXTREME
THERMAL
SHOCK
won't
damage
these

CERAMASEAL
A= HERMETIC
=<' TERMINALS

L
SOME HAVE EVEN WITHSTOOD A SUDDEN 460°C CHANGE
With an alumina content up to 99%, CERAMASEAL terminals are not
only mechanically strong, but some have even been transferred directly
from liquid nitrogen into hot solder without cracking!
The CERAMASEAL molecular bond between the ceramic and metal
flanges, caps or tubes is stronger than the high alumina ceramic.
Easy to install too, by conventional brazing, heli-arc welding or soldering
techniques.
FOR COMPLETE INFORMATION, catalog and spec sheets, write
Ceramaseal, Inc.. New Lebanon Center, N. Y. or phone: West Lebanon
3-5851.

Hermetic Ceramic Terminals, Magnetron Wells, Sapphire-to-Metal Seals

CERAMASEAL, inc.
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Group Meetings

A Professional Jg

(Continned from page 108-4)

COMMUNICATION SYSTEMS

Oklahoma City—November 19

~U. S. Air Force Sage, (Semi Auto-
matic Ground Environment),” Maj. Holt
and Maj. Peel, U. S. Air Force, and
I White, Western Electric Co.

ELECTRON DEVICES

Boston—November 24
“Electron Devices in Particle Accelera-
tions,” E. T. Westbrook, High Voltage
Engineering.
Washington, D. C.—November 23

“The Practical Utilization of Micro-
wave Energy for Microwave Propulsion,”
W. C. Brown and M. Theodore, Ray theon.

ELECTRONIC COMPUTERS

Akron—December 15

“Aicrowave Computers,” F. Sterzer,
RCA.
Baltimore—December 16

“Analog to Digital Conversion Tech-
niques,” K. Bacon, United \ircraft Corp.
Houston—XNovember 25

“Some  Maniacs I Have Known,”

N. Metropolis, Univ. of Chicago.
Houston—December 15

“Rice Institute Computer,” M. Gra-
ham, Rige [nst

Los Angeles—Scptember 30
“Computer Technology in Russia,”
W, . Ware, The RAND Corp.
“Computer Technology in Russia,”
. Armer, The RAND Corp.

L.os Angeles—October 22
“Paran and its Applications,” Y. tata,
Kanamatsu New York Ine.
Los Angeles--November 19

“The Honeywell 800 System,” D. E.
Robinson, Datamatic Div. of Minneapolis
Honeywell.

Los Angeles—December 17

“The Kerr Effect in Ferromagnetic
Research” D). Treves, Weizman Institute

of Science.
“Nacuum  Evaporated  Information -

Processing Subsystems,” K. D. Broad-
beat, Hughes Research Labs.

San Francisco—November 24

“Computer Activities in Japan,” E.
Goto, Tokyo Univ.

(Continwed on page 1124)
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is experienced

/ «..in Airborne
/ Navigation Systems

The bat isn’t the only animal with
) a self-contained navigation system but
it does have one of the most efficient.

LFE is one of the original developers
4 of self-contained navigation
equipment for aircraft. Today, we

l | are the major prime contractor of the
’ United States Air Force for fully
4 / automatic navigation equipment
operating totally independent of

terrestrial navigation aids.

N For further details on Airborne
Navigation Systems, write the Vice
President of Marketing. Ask for
Technical Data Digest No. 6015 .

AN

L E ! LABORATORY FOR ELECTRONICS, INC., 1079 Commonwealth Ave., Boston, Mass.

/

g SYSTEMS, EQUIPMENT & COMPONENTS FOR

AIRBORNE NAVIGATION « RADAR and SURVEILLANCE « [LLCTRONIE DATA PROCESSING « AUTOMATIC CONTROLS « GROUND SUPPORT




A Professional JJ%

- H
Group Meetings
(Continucd from page 1104)

San Francisco—December 15

“Circuit Philosophy and Design for the
new ILLIAC Computer,” W. Poppelhaum,
Univ. of 1linois.

[SNGINEERING MANAGEMENT

Boston—December 3

“The Incident Process,” P.
MULT.

Pigors,

San Francisco—December 8

“Problems in Research and Develop-
ment Management,” J. Church, Booz,
Allen, and Hamilton.

IENGINEERING WRITING
AND SPEECH

Los Angeles—September 17-18

Third National Symposium.

Los Angeles—November 19

“Specification  \Writing,” R. Norton,
Hughes Aircraft Co.

INDUSTRIAL ELECTRONICS

Onnha-Lincoln—XNovember 20

Demonstration of Braille Multimeter,
Sliderule, and Stylus Notes, La V'on Peter-
SO,

Demonstration of 9,000 RCA Panels,
and Tour of Radio Engrg. Inst., Chief In-
structor R. L. Hill, and L. Kozicki and
L. Sedlak.

INFORMATION THEORY

Los Angeles—December 15

“Statistical Mechanics and Informa-
tion Entropy,” J. M. Richardson, Hughes
Aircraft Co.

INSTRUMENTATION

Long Island—November 17

“Instrumentation in Oceanography,”
R. L. Erath, Grumman Aircraft Corp.

L.os Angeles—December 2
“Radiation Instrumentation Tech-
niques,” L. Gardner, Litton Ind.

\Washington—November 16

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

“A Telemetering Torque and Horse-
power Meter,” M. \W. Wilson, David
‘Favlor Model Basin.

Washington—December 21

“An R. F. Ycltage Standard for Re-
ceiver Calibration in the Frequency Range
of From 2 to 1000 Megacycles,” G. V.

112A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Sorger and . L. Hedrich, Weinschell En-
gineering Co., Inc.

MEDICAL ELECTRONICS
Los Angeles—[December 10
“The Coding of Information in the
Central Nervous System,” W. R. Adey,
U.CL.A.
Montreal—November 25
“Engineering in Medicine,” J. Hopps,
National Research Council.
Washington—December 3

“Physiological  Instrumentation  for
Space Flight,” \W. Greatbatch, Taber In-
strument Corp.

MICROWAVE THEORY
AND TEcHNIQUES
Baltimore— December 9
“Useful D’ropagation of Microwaves
Well Bevond the torizon,” T. J. Carroll,
Bendix Radio Div.
Boston—October 21
“Microwave Properties of Thin Mag-
netic Films,” I>. Tannenwald, Lincoln Lab.
Boston—December 9
“Fundamental Properties of Para-
metric Amplitiers,” I’. Johanuessen, Syl-
vania Co.
Los Angeles—December 10
“Survey of Parametric Amplifier Re-
search at SRI,” Stanford Res. Inst.
Omaha-Lincoln—December 3

“Radar Scattering From Certain Peri-
odic  Discontinuities,” E. D. Denman,
Midwest Rescarch Inst

San Francisco—[ecember 2

“Microwave Generation Using Fer-
rites,” J. Shaw, Stanford Univ.
Washington—December 8

“Microwave Directional Filters (strip-
lines),” L. PP “Tuttle, Jr., Melpar Inc.

MiniTary ELECTRONICS

Indianapolis—October 29
“Responsibilities in Electronics,” G. R.
Fraser, U. S. Naval Avionics Facility.
San Diego—December 16

“Flight Safety Criteria at the Atlantic
Missile Range as Related to the Atlas
V & D Missile System Configuration,”
S. L. Ackerman, Electronic Products of
Convair Astronautics.

NUCLEAR SCIENCE

Oak Ridge—December 17

“Electron Energy Concepts in Elec-
tronics.” J. L. Blankenship, Oak Ridge
National Lab.

(Continued on page 1144)

Call these authorized

C

N

DISTRIBUTORS

for an immediate demonstration or
delivery of Simpson Laboratory
Test Equipment.

CALIFORNIA
R. V. WEATHERFORD COMPANY
6921 San Fernando Road
GLENDALE 1, Victoria 9-2471

NEWARK ELECTRIC COMPANY

4747 W. Century Bivd.

INGLEWOOD, ORegon 8-0441
ELECTRONIC SUPPLY CORPORATION
2085 East Foothill Blvd.

PASADENA, SYcamore 5-5901

COLORADO
WARD TERRY & COMPANY
70 Rio Grande Blvd.
DENVER, AMherst 6-3181

FLORIDA
THUROW DISTRIBUTORS
121 South Water Street
TAMPA 1, Phone: 2-1885

GEORGIA
ELECTRO TECH EQUIPMENT COMPANY
690 Murphy Avenue S.W.
ATLANTA 10, PLaza 3-4128

ILLINOIS
ALLIED RAD!IO CORPORATION
100 N. Western Avenue
CHICAGO 80, HAymarket 1.6800
NEWARK ELECTRIC COMPANY
223 W. Madison Street
CHICAGO 6, STate 2-2944

MASSACHUSETTS
RADIO SHACK CORPORATION
730 Commonwealth Avenue
BOSTON, RE 4-1000

MICHIGAN
RADIO SPECIALTIES COMPANY
456 Charlotte Avenue
DETROIT 1, TEmple 3-9800

MINNESOTA

NORTHWEST RADIO &
ELECTRONICS SUPPLY CO.

52 South Twelfth Street
MINNEAPOLIS 3, FEderal 9-6346

GOPHER ELECTRONICS COMPANY
370 Minnesota Street
SAINT PAUL 1, CApitol 4.9666

MISSOURI
SCHERRER INSTRUMENTS
5449 Delmar Bivd.
ST. LOUIS 12, FOrest 7-9800

NEW YORK
STACK INDUSTRIAL ELECTRONICS, INC.
25 Susquehanna Street
BINGHAMTON, Phone: 3-6326
SUMMIT DISTRIBUTORS INC.
916 Main Street
BUFFALO 2, Phone: GRant 3100
ELECTRONICS CENTER INCORPORATED
211 West 19th Street
NEW YORK 11, AlLgonquin 5-4600
HARRISON RADIO CORPORATION
225 Greenwich Street
NEW YORK 7, BArclay 7.7777

NORTH CAROLINA
DALTON.HEGE RADIO SUPPLY CO., INC.
938 Burke Street
WINSTON SALEM, Phone: 5-8711

PENNSYLVANIA
CONSOLIDATED RADIO COMPANY
612 Arch Street
PHILADELPHIA 6, WAInut 5-7871
SUNSHINE SCIENTIFIC INSTRUMENTS
1810 Grant Avenue
PHILADELPHIA 15, Orchard 3-5600

TEXAS
ENGINEERING SUPPLY COMPANY
6000 Denton Drive
DALLAS 35, FlLeetwood 7-6121
MIDLAND SPECIALTY COMPANY
500 W. Paisano Drive
EL PASO, KEystone 3.9555
BUSACKER ELECTRONIC EQUIP. CO., INC,
1216 West Clay
HOUSTON 19, JAckson 9-4626
HARRISON EQUIPMENT COMPANY, INC.
1422 San Jacinto Street
HOUSTON 1, CApitol 4.9131
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DON'T INVEST IN TEST EQUIPMENT 'TIL YOU COMPARE FEATURES WITH THE
Za
~

(/?\

A

NEW Sirnpaon LABnRAmR\f;ug

PULSE GENERATOR . .. model 2620

No Other Unit Offers Such Accuracy, Versatility,
and Sct-Up Speed Within This Price Range

g Ay

...

Twin meters read pulse repetition frequency and pulse
duration simultaneously. Rise time is 0.02 microseconds;
decay time, 0.03 microseconds. Pulse duration. contin-
uously variable from 0.1 to 1000 microseconds. litter.
less than 0.005 microseconds. Pulse repetition rate. con-
tinuously variable from 10 to 100,000 pps in $

four ranges. Price . . . .. ... L. 625

WRITE FOR COMPLETE SPECIFICATIONS

WIDE-BAND OSCILLOSCOPE. .. model 2610

For the 1001 Jobs Where You Don’t Need
an Expensive Specialized Scope

Here’s a high-gain scope that makes your test equipment ap-
propriation go farther. Vertieal sensitivity. 6 mv RMS. Verti-
cal calibration accuracy, * 3%. Response (linear position):
DC to 5.0 me/sec. = 0.5 db; DC to 8.0 me/sec, = 1.5 db.
Response (transient position): DC to 3.5 me/sec.—3 db. and
—6dbat 5.0 mc/sce. Triggered and recurrent sweeps. Precal-
ibrated sweep positions of 5, 50, 500, 5000 microsec- $

onds. Price . . . . .. ... ........ R 575

WRITE FOR COMPLETE SPECIFICATIONS

LABORATORY STANDARD
VOLT-OHM-MILLIAMMETER ... model 2600

A Self-Powered Calibrator for Electrical Instrument
Maintenance and High Accuracy Testing

Two terminal connections cover all 19 ranges for
unusually fast operation. DC accuraey is = 0.3¢
F.S5.0AC, = 0.75 F.8. (at 77°F, 25°C). Separate
meters (self shielded movements) for

DC and AC readings. Price . . . . . . 51620
WRITE FOR COMPLETE SPECIFICATIONS

AVAILABLE FROM MANY INDUSTRIAL ELECTRONIC DISTRIBUTORS, COAST-TO-COAST

Write to Factory for Details
o
MANUFACTURERS OF
ELECTRONIC TEST
EQUIPMENT FOR OVER S‘Wn ELECTRIC COMPANY
50 YEARS

5204 West Kinzie St., Chicago 44, lllinois e Telephone: EStebrook 9-1121
In Canada: Bach-Simpson Ltd., London, Ontario

PROCEEDINGS OF THE IRE March, 1960 113A
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S TATE M E NT Group Meetings

(Continued from page 112.4)

O I I PrRODUCTION TECHNIQUES
Boston—XNovember 30
I O I |I C l “A Comparison of U. 8. and European
Components and Techniques,” L. Kahn,
Aerovox Corp.
F R O M RELIABILITY AND QUALITY

CONTROL
‘ : C C Fort Worth—XNovember 10
“Component Quality Assurance and
® o ® Reliability Programs,” A. W. Wortham,

Texas Instruments, Inc.
. . 9= . Los Angeles—November 16
General Communication Company has made important &

jael L r e
contributions towards advancing the state of the art in Panel—*Reliability Engineering Train

ing,” E. P. Coleman, U.C.L.A.

the design and manufacture of specialized test equipment Panel—“Reliability Engincering Train-
and sub-systems for aircraft and missiles. ing,” 11. G. Romig, Hoffman Labs.—R & D.
. . . .. Panel—Summary by 1. Doshay (mod-
With the arrival of the second generation of missiles erator).
and the approach of the space age, more stringent re-
quirements will be made on components and techniques SPACE ELECTRONICS AND
to satisfy these sophisticated systems. G.C.C. intends to TELEMETRY

continue to serve weapon-systems groups through the
improvement of existing products, and the development
of new techniques, particularly in the fields of precision
measurement and calibration standards.

Detroit—December 2

“New Advances in Telemetry,” Dr.
Epstein, Tele-Dynawmics Inc.

Continued on page 110.4)

MISSILE ELECTRONICS

GROUND CHECKOUT AND
OFf a d Elect . TEST EQUIPMENT
.C. n
G.C.C ers Advance ectronic § o0

Capabilities in the fields of: J§ survEILLANCE EQUIPMENT
MICROWAVE EQUIPMENT
SPECIAL INSTRUMENTATION

G.C.C. has developed,

and is now producing for Indus-

try and the National Defense . . l SPECIFY . ..
Pulse P Calibrators, Coaxia
Switches, Radar Beacons, Signal BELLING & LEE

Generators. . . . the line that keeps in step with elec-
tronic progress!
Leading Electrical & Electronic Design
Engineers prefer the high standard Belling
& Lee products for control & power sup-
ply circuits, . . .

Miniature Unitors, Printed Circuit Con-

" G l E?cuin,FTerininkalsM Flexible ’gegminal
oy ocks, Fuse Links, Miniature & Submini.
T A enera ature ,Plugs & S;ckels. Thermal Delay
Switches, etc.
= =4 .‘: 3 T Complete Catal Specificati Ap-
< ~ <Communication maite Caalgye Seecfeations, Ao

respondents.
SEE US IN BOOTH 2706—IRE
Exclusive US Representatives:

" Company
677 Beacon Street Boston 15, Mass.
ERCONA

-—— -

F P
(_ creative electronics )

—

electronics div.) dept. L-] R
16 West 461h St.. New York 36 B World's Finest
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very accurate local time comparisons

generation of very accurate local time
with atomic or quartz oscillators

This new ® 113AR Frequency Divider and Clock
makes possible precision time comparisons between
stable oscillators and standard WWYV or other trans-
mitted time signals. This permits adjustment of
frequency or time standards for greater absolute
accuracy, and simplifies obtaining detailed records
of drift rates, or time or frequency differences be-
tween oscillators in widely separated systems.

Propagation path errors can be averaged out and
Doppler errors are virtually eliminated.

& 113AR’s unique optical gate (no contacts, nowear,
cannot add jitter) and a directly calibrated precision
phase shifter make possible the unique accuracy of
the Clock providing a time comparison capability
of * 10 usec. Regenerative dividers, a phase-stable
motor and precision gear train provide fail-safe op-
eration not attained by pulse counting systems.

Model 113AR is conservatively designed from
premium components, fully transistorized for longer
standby battery operation, and meets performance
requirements of MIL-E-16400. The unit is rugged,
dependable and measures only 7" high.

HEWLETT-PACKARD COMPANY
1022D Page Mill Road - Palo Alto, California, U.S.A.
Cable *'"HEWPACK'* « DAvenport 5-4451
Hewlett-Packard S.A.
Rue du Vieux Billard No. 1, Geneva, Switzerland
Cable ““HEWPACKSA' « Tel. No. (022) 26. 43. 36

March, 1960

this new @ 113AR Clock

is the ultimate

SPECIFICATIONS

Input Frequency:
Input Voltage:
Input Impedance:

Ovutput Signals:

Frequency Divider:

Time Reference:

Clock:

Auxiliary Output:
Power
Requirements:

Size

Price:

100 KC %= 300 cps.

0.5t0 5vrms

Approx. 300 ahms

{1} ¥ pps, 10 v, 10
psec rise time, ap
prox. 20 10 psec
duratian, into 5,000
ohms (2) 1 pps, 4v,
10 psec rise time,
100 * 3 msec du
ratian, from 50
ohms (3} 1 KC
pulses, pos and
neg, 4 v peak, 8
psec nominal du
ration fram apprax
5,000 ohms

Regenerative; fail
safe

Continvausly adjusta
ble, calibrated r
10 psec increments

Manual start, 24 hr
dial

1, 10 and 100 KC sine
waves, 0.25 v rms
from 1,200 ahms

26v * 2v(h 724A
Power Supply

32,0000

tary

world’s largest line of electronic measuring instruments



measures
from

100 MIGRO

regardless
of
waveform

Price:
$445.

TRUE RMS

frequency range 5 to 500,000 cps

FEATURES
Built-in calibrator . . . easy-to-read 5 inch
log meter . . . immunity to severe
overload . . . useful auxiliary functions

SPECIFICATIONS
VOLTAGE RANGE: 100 microvolts to 320 volts
DECIBEL RANGE: —80 dbv to +50 dbv

FREQUENCY RANGE: 5 to 500,000 cycles per
second

ACCURACY: 3% from 15 cps to 150KC;
5¢% clsewhere. Figures apply to all meter readings

MAXIMUM CREST FACTORS: 5 at full scale;
15 at bottom scale

CALIBRATOR STABILITY: 0.5% for line
variation 105-125 volts

INPUT IMPEDANCE: 10 MQ and 25 puf, below
10 millivolts; 10 M and 8uuf above 10 millivolts

POWER SUPPLY: 105-125 volts; 50-420 cps,
75 watt. Provision for 210-250 volt operation

OLTS to 320 VOLT

DIMENSIONS: (Portable Model) 143%" wide,
10%" high, 1238" deep—
Relay Rack Model is available

WEIGHT: 21 lbs., approximately

write for catalog for complete information

BALLANTINE
VOLTMETER Model 320

- Since 1932 —

& Professional =
Group Meetings

mitinwed fre

Los Angeles—October 20
“\speets of the Digilock Telemetry
Svatenn,” D)WL Boensel, Space Electron-
ics Corp.
Los Angeles—November 17

“Explorer V1 Telemetry—Telebit,”
R. E. Gottfried, Space Tech. Labs.

VEHICULAR COMMUNICATIONS

lLos Angeles—November 19

“Precision Measurements with Heter-
odyne Meters,” R. Boniarz, Gertsch Co.

Tape Recorded Report on Geneva
Conf., Kittner and Watkins.

Los \ngeles—December 17

“Transistorized  Mobile Receivers,”
\". Stineman, General Electric Co.

Section
Meetings

AKRON

“\ New Radio Interterometer Tracking Sys-
tem,” Dr. C. H. Grace, Smith Electronics, Inc.
t/17/59.

“Methods of Continuous Radar Pertormance
Monitoring.” L. H. Fisher, Polytechnic Research &
Development Co. 12/8/59.

ATLANTA

“Visual and Acoustical Research at Murray
Hill,” Dr. 5. K. David, Jr.. Bell Telephone Labora-
tories. 1/4/60.

BALTIMORE

“A New Approach to the Elimination of Turn-
table Ruymble, Wow and Flutter.” Paul Weathers,
\Weather Industries, 12/14,59,

“\folecnlar Engineering,” Dr, Gene Strull,
\Westinghouse Electric Corp. 1/11/60.

BENELUX

“The Development ot Color Television In the
United States,” Dr. G. H. Brown. RCA, 11/10 59,

BINGHAMTON

“Industry’s Future in National Defense,”
George Metealf, General Flectric Co, Plant tour of
the General Flecttic Johnson City facilities. 11/17/
50,

“Status of Electronic M icrominiaturization,”
N. I. Doctor, National Bureau of Standards. 1/t1/
60.

BUFFALO-NEAGARA

“ Antomatic Car Controls,” R, S. Cataldo, Gen-

eral Motors. 9/16/59.
“Education for the Electronic Age,” Dr. Ernst

\Weber, IRE President. 10/6/59.

“Threshold Sensitivity of Radar Display De-
vices,” Dr. Carl Miller, Cornell Aeronautical Labs.
12/17/59.

_'L’} 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/0C ANO OC/AC
INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES.

See vs at the IRE 5. ow—Booths 3402-3404

(Continucd on page 1184)
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EXCELLENCE
IN ELECTRONICS

Appointment:
Countermeasures

SANTA BARBARA is Raytheon’s California operation, and is devoted
to the Engineering, Marketing, and Production of active and passive ECM
and ECCM equipment for aircraft, missiles, and satellites; infrared systems
and devices; guidance, mapping, and fire control components.

Countermeasures appointments range from junior to department manager
levels. Technical areas are: advanced systems design, microwave components
design and application, circuit theory applying backward wave oscillators and
traveling wave tubes. Infrared appointments open in reconnaissance and com-
munications systems, circuitry and filter theory, components and servo systems.

Location is excellent. The city of Santa Barbara is a quiet community of
56,000. It has no smog, no million-car traffic. Nearby mountains and offshore
islands keep mean temperature 57° - 70° all year. A Spanish setting plays host
to theatres, museums, universities and a growing electronics center.

For information on programs coincident with their professional
interests, engineers and scientists may write: Mr. Donald H. Sweet,
Manager, Management & Professional Recruiting, Raytheon Com-
pany, 6247 Worcester Road, Framingham, Massachusetts.

SANTA BARBARA OPERATION
EQUIPMENT DIVISION

World Radio Histo



HI VOLTAGE

LOW
INDUCTANCE
CAPACITORS

Designed as high temperature gas
discharge sources for Thermonuclear

and similar type power research. Suit-
able for high peak energy within a short
time constant and for blocking, bi pass
service, power supply filters and similar
applications.

" TUBULAR
CAPACITOR

FEATURES

@ Voltage Ratings up to 150KV.

@ High energy content up to 4000
joules.

@ Ringing frequency as high as
1.25 mcs.

@® Hermetically sealed. Low cost per
joule.

Write for complete information and data
sheets on Tub Type AE300B and Tubular
Type AE301.

Manvufacturers of
High Voltage Capacitors

/ Low Inductance Capacitors
Al Pulse Forming Networks
Radio Noise Filters

Wire Wound Resistors

AXEL ELECTRONICS

Div. of Axel Bros. Inc.

134-20 Jamaica Ave., Jamaica, N. Y.
See us at the IRE Show—Booth 1108

118A

Section
Meetings

CEDaR Rarips

“New Developments in Color Vision,” Dr.
W, L. Hughes, lowa State University. 11/11/59.

“Ten Years Before the Masthead,” K. K. Gan-
nett, IRE Editor; “Theory and Application of Tun-
nel Diodes,” Drs. A, \', Pohm and R. Mattson,
fowa State University. 12/10 59.

CiNTRAL FLORIDA

“Polaris Missile,” Rear Adm. Rahorn, U, S.
Naval Office in Washington. 10/15/59.

“Engineering Curriculum and Accreditation,”
Dr. J. Kueper, Brevard Iingineering College. Tour
of Melbourne Telephone Exchange and Microwave
Relay System with comments by M. R. Hardt,
Southern Bell Telephone Co. 11/27/59.

“Bio Eftect and Need for Better Scientitic
Communication,” Col. G. Knauf, Patrick AFB.
Election of officers for 1960. 12/17/59.

CINCINNATI

“Twenty Years with Radio-Controlled Mode!
Planes,” Dr. W. A. Good, Johns Hopkins Uni-
versity: “Mission Considerations for Nuclear Pro-
pulsion of Aircraft and Missiles.” A, A, Hafer, Gen-
eral Klectric Co. 12/15/589.

CLEVELAND
“Theories of Stereophonic Sound, Pemaonstra
tion,” B. B. Baner. CBS ULahoratories. 12 10 §9.
“Silicon Controlled
tions,” . W, Hookway, G

Rectifiers and  Applica

K. Co. 12 17/59.

inventory of row stock is olwoys on hond.

Bring us your hard-to-solve problems of:

® Multi-Slide forming from progressive sectional dies, steel
or carbide ® Metal stamping in all metals and alloys ® Hot-
tinning, nickel, cadmium or zinc plating @ Wire forming
e Welding wire to progressive stamping at high speed

Skilled croftsmen are ready to design carbide or steel dies and tooling
to suit your special needs. You are assured of dependoble, courteous

service—and a firm delivery dote. Send o sample or blueprint for a
quotation. Or write for our free catalog of stondard parts.

Visit our Represented by
Booth 4039, 4th Floor

at the IRE Show.
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This is Stewort Stomping’'s modern plaont . . . equipped with high-.speed,
electronicolly controlled metol working equipment of our own design, In it
we produce high quolity metol stompings for ON TIME delivery. A lorge

STEWART STAMPING Company, 630 Central Park Ave., Yonkers 4, N. Y.

CHICAGO 41, ILL
THOMAS B. HUNTER
4441 W, Irving Park Rd.

CoLuMBLS

“Recent Developments in Maser Amplitiers,”
Dr. \W. S, C. Chang, Ohio State University. 1,12,60.

ELMIRA-CORNING

“\licroelectronic Computer Concepts Aimed
at a Coming Revolution.” Prof. 12, \W. Fletcher,
MIT, 10/26/59.

“The Cleaning of Electronic Devices and Ma-
terials,” 1. J. Biondi. Bell Telephone Laboratories,
11/23/59.

“Cornell Radar Telescope.” Dr, \WW. E. Gordon
Cornell University. 12 14/59.

EEMPORIUM

Social Meeting—Ladies Night. 12/11 59.

Froripa WEesT Coasr
“Some of the P’roblems of Space Navigation,”
C. \V. Benfield. Minneapolis-tHoneywell Regulator
Co. 12/16,59.
Fort Hrachuca
“Computer Hardware,” R. L. Manuel, IBM

12/21/59.
Forrt \WORTH

“Telephoue Science and Nutwnar Detetise,
Glenn Scott, Southwestern Bell Telephone Com
pany. 12/15/50.

GAINESVILLE

“Electronic Focusing of High Density Election
Beams,” Dr. A. D. Sutherland, Sperry Electronic
Tubc Dividion. 1/13 60,

HamiLToN
“CN Telegraphs and Microwave,” C. Bridge-
tand, Canadian National Telegraphs. 12 15/59.
Hovsto

“The Rice Institute Computer.” Dr. Martin
Graham, The Rice Institute. 12 15 59

] 1 o e

LOS ANGELES, CALIF.
HEIM & SCHEER
11168 Santa Monica Blvd.

March, 1960



“‘plasma thermocouple”
for DIRECT CONVERSION

\— INSULATOR

~+—~COOLED COLLECTOR

‘| INCANDESCENT URANIUM
" FUEL ELEMENT
w— PLASMA

|

~——CIRCULATING OIL COOLANT

= VACUUM INSULATION

|
F——CESIUM POOL

Experimental “’plasma thermocouple,” developed by
Los Alamos Scientific Laboratory, converts heat from
nuclear fission directly into electric power.

Visit ALITE at the
IRE SHOW
Booths 2205-2207

For complete technical data on Alite
and Alite Ceramic-to-Metal Seals,
write for Bulletins A.7R and A-40,

ALITE

DiVISION

PROCEEDINGS OF THE IRE March, 1960

relies on ruggedness of

INSULATORS

Recent successful demonstration of the

Los Alamos “plasma thermocouple,” which turns
nuclear reactor heat directly into electric current,
marks a major step toward the goal of utilizing
nuclear energy for outer-space propulsion.

The Alite insulator assembly above helps

make it possible.

Alite—the special high-alumina ceramic
developed by U. S. Stoneware—has many useful
nuclear properties. In this application, an
essential requirement was met by Alite’s ability
to maintain high electrical insulating strength
in the presence of radioactive energy and elevated
temperatures. Also extremely important here:
Alite’s vacuum-tightness, its resistance to
cesium vapor, and the fact that Alite can be
metalized, brazed to metal parts and readily
welded into final assemblies.

Strong, hard, corrosion and abrasion resistant
Alite may be the material you need to meet
difficult nuclear design specifications. Write
us about your requirements. Our ceramics
specialists will provide all possible assistance.

488-F
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- SPRAGUE
PIEZO-
ELECTRIC
CERAMIC
LEMENTS

ELEMENTS
FOR ALL
APPLICATIONS
AS WELL AS
COMPLETE
TRANSDUCER ASSEMBLIES
FOR MOST APPLICATIONS,
SUCH AS UNDERWATER
SOUND AND
VARIOUS ORDNANCE AND
MISSILE DEVICES. g

Sprague-developed mass production
and quality-control techniques assure
lowest possible cost consistent with
utmost quality and reliability. Here
too, complete fabrication facilities
permit prompt production in a full,
wide range of sizes and shapes.
Look to Sprague for today’s most
advanced ceramic elements — where
continuing intensive research prom-
ises new material with many proper-
ties extended beyond present limits.

>
f« WRITE FOR

727 LITERATURE
=

SPRAGUE ELECTRIC COMPANY

‘; 235 Marshall Street, North Adams, Mass.

SPRAGUE

THE MARK OF RELIABILITY
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Section
Meetings

(Continued from page 1184)

HUNTSVILLE

“Airborne Bio-Medical Instrumentation,” J. T.
Powell, Redstone Arsenal. 12714759,

INDIANAPOLIS

“Precizion Airborne Navigational Methods,”
J. F. Genna, U, S. Naval Avionics Facility. 1/15 60,

ITHACA

“FThe Van Allen Radiation Belts ” Prof, T.
Gold, Cornell University. 10/1 59,

“The Use of Weibull Probability Paper in Re-
liability Studies.” John Kao, Cornell University.
11/5/59,

“Bandwidth Compression by Means of Vocod-
ers,” Frank Slaymaker, Stromberg-Carlson.
12710/59.

LoNG ISLAND

“Oceanography,” Dr. J. B, Herzey, Woods Ilole
Oceanographic Institute. Movie “Washington At
Work.” 12/8,59,

LiBBOCK

Tour of Southwestern Bell Telephone Company
plant. 12/22/59,

MILWAUKEE

“Solid State Circuits,” Harvey Cragon and
Charles Phipps, Texas Instruments, 10 20/59,

“Crystals in Yesterday's Beauties and Today's
Technology.” Alan Ilolden, Bell Telephone Labs
Inc. 11/4/59,

“An Introduction to Single Sideband,” k. W.
Pappentusz, Collins Radio Co. 12/15/59.

BOESCH toroidal_ coil winders . . .

TW-201 TW.251

MoONIREAL
“Transistor Logic Circuits,” T. G. Rankin,
Sperry Gyroscope Co. of Canada. 12/16/59.
NEW YORK

“The Simulation of Learning Processes,” A. G.
Schillinger, Polytechnic Institute of Brooklyn.
11/4/59.

NORTHERN ALBERTA
“Selective Signalling for Mobile Telephone

Systems,” R. Usher, Alberta Govermment Tele-
phones. 12/7/59.

PHOENIX
“The Moscow IGY Conference,” Dr. II.
Richter, Convair Astronautics. 12/15 /59,
PRINCETON

“The Practical Utilization of Power Tranzmis
sion by Electromagnetic Means,” Dr. W, C. Brown,
Raytheon. 12710 39,

OxLanoma CiTy

Tour of the Sylvania Tube Plant, Shawnee.
Oklahoma. 11/10/59,

“Dew Line,” Dr. C. .\, Dunn, Oklahoma State
University, 12 8 59,

Sax DiEGo

“Interplanetary Travel,” K. J. Bossart, Con
vair Astronautics. 12/2/59.

SCHENECTADY

“The Future of Enginecring Education,” Prof.
H. W. Bibbet, Union College and Prof. W. R. Beam,
R.P.1.12 8 59.

“Klectrically Steered Antennas Using Ferrite,”
flarold Shnitkin, W, L.. Maxson Corp. 1,12/60.

(Continued on page 124A4)

&,
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TW-200 TW-300

a complete line for laboratory and produc-
tion. Fully automatic or semi-automatic
models. Write for complete data.

BOESCH MANUFACTURING CO., INC., DANBURY, CONN.

BOESCH ON DISPLAY AT THE IRE SHOW. BOOTH 4202

YOUR INVITATION. ..

To see the best in vacuum ovens:

See the completely new Hotpack vacuum
oven with built-in operational ease . . .
ideal for accelerated drying, baking of
semiconductors, . . . Rapid pulldown to
one micron. Heaters, placed on ALL
sides of chamber for constant, uniform
heat, slide from rear of cabinet for sim-
plified replacement. Extra large window
provides 100% visibility of interior.
Smooth top and side mounted fittings
permit stacking of units for greater con-
servation of work space. Controls recessed |
and protected by a plexiglass cover, in-
clude three-heat switch for effective
wattage conirol, plus optional over-
temperature controller to protect against
heat damage. Three inch, precompressed
glass wool insulation insures maximum
heat retention. Available with flange
mounting for recessed installation. . . .
Plus double door for pass-through opera-
tions. Make a point of including booths
39313933 on your personal or company

| itinerary.

THE ELECTRIC HOTPACK CO,, INC.
5001 Cottman and Melrose Sts.
Philadelphia 35, Pa.

March, 1960



communications for roving Operating under a polar ice cap or roaming the

open seas under nuclear power, Polaris-launching

mISS||e bases submarines this year add a new, powerful,
unique weapon to the Free World’s war deterrent
arsenal. Concealed by ocean depths, these
ever moving missile bases cannot be accounted for
by an enemy planning a surprise attack. The
U. S. Navy’s Fleet Ballistic Missile submarine
is the product of the highest achievements
in nuclear propulsion, missiles, navigation and
communication. Collins long range, single sideband
radio systems will provide the dispersed submarine
fleet with a reliable link in communications.

COLLINS RADIO COMPANY . CEDAR RAPIDS, IOWA . DALLAS, TEXAS e BURBANK, CALIFORNIA

PROCEEDINGS OF THE IRE  March, 1960 U
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Preferred by Industry

Ohmite component reliability has been proven over the years in the
most critical applications. And Ohmite's new products —the result of extensive
research and development—are built to the same tradition of quality.




RHEOSTATS

POWER RESISTORS
PRECISION RESISTORS
VARIABLE TRANSFORMERS
TANTALUM CAPACITORS
TAP SWITCHES

RELAYS « R.F. CHOKES
GERMANIUM DIODES

Request Catalog from
Ohmite Manufacturing Company MICROMODULES

3637 Howard Street, Skokie, Hlinois




NEW!

1. ENCYCLOPEDIC DICTIONARY
oF ELECTRONICS AND
NUCLEAR ENGINEERING

by Robert I. Sarbacher, Sc.D., E.E.

Groups for quick comparison, what's new,
what’s available. Gives standard definitions
of ALL official technical —societies. Breaks
communication-barrier in Team Research by
interpreting other-area terms, jargon. Makes
complex concepts and devices understand-
able with compact explanations, hundreds of
~chematics.  Stimulates ideas by multiple

feed-outs from basic entries to related data.

Praised by top execs of IBM, RCA, AMPEX,
TUNG-SOL, TEXAS INSTRUMENTS, GENERAL
DYNAMICS, others.

a fingertip guide to
scientific terms, elements, components,
systems and development potentials

Extraordmarily  comprehensive
has 206 entries, 92 pictures).

(“Antenna’
Saves many-

sources hunting. Includes sanctioned Armed
FForces designations, abbreviations, instal
lations.

Author: formerly, Dean, Grad. School, Georgia

Tech; at Oak_Ridge; War Assets Administra-

tion; Nuclear Lnergy Comm., NAM. Consuliant

to Armed Forces, private industry.

1,400 pages—1,400 drawings, 14,000 en-
tries—17,000 cross-references—1,000,000

words. Pub. 1959—71/3x973""—$35.

A brand - new, 5000 -entry SIMPLIFIED space guidebook

cermmly,

Pub. 1959

Covers new meani ngs, new dL\L]O])Il]CHl\

nolou eliminates un-

o 0 =

332 pagces ‘ } 34 15, $7.9:

Professional PRENTICE-HALL BOOKS—New and Important

Covers anissilery, rockelry, astronautics, astronomy, nic-
teorology, weasturement, abbreviations, space jargon, of af

2. GUIDE TO THE SPACE AGE

by C. W. Besserer and H. C. Besserer

Lomplelrly alphabenzed
latest interpretations. Standardization of tern
variations, inaccuracies. Based on exhaustive research,
both American and foreign scientific literature, ('
has been associated with BUMBLEBEE, TIT AN,
UTEMAN, etc.

1. Besserer
TALOS, MIN-

3 Magnetic Amplifiers

by Sidney Platt. Physical concepts data not else
where available: history, development, basic mag-
netic theory, operations, applications, future.

Pub. 1958 238 pages 6 X 9" illus. $7.00

4 Professional Creativity

by . K. Von Fange. From General Electric’s
Creative Engineering Program, over 20 years.
Getting rapid solutions for specnﬁc needs.

Pub. 1959 260 pages 554 X83%" $4.95

5 Electrical Engineering Materials

by A. J. Dckker, Atomic interpretation of die-
lectric, magnetic and conductive properties.
Quantum mechanics dealt \\lth bn(.ﬂ\

Pub. 1959 208 pages 574 X9 illus.  $8.00

6 Transistors

by Angelo Gillie. Written so reader unfamiliar
with transistors will grasp basic ideas, operation,

non-linear control, get tube, transistor back-
ground, . .
Pub. 1959 262 pages 6 X9 illus. $7.95

the books and owe nothing.
Name

Company ......ccoviiiiiiiiiiiii

Address
City

PRENTICE-HALL, INC,, Englewood Cliffs, New Jersey

Send me books circled at right on 10 days’ approval. Within 10 days 1 will
send pavment at prices shown above, plus a few cents for postage, or return

7 Theory of Inertial Guidance

by C. L. McClure. Basic theory; analytical dy

namics; systematic configurations; concepts tied

to schematic design and error ai
Pub. 1960 368 pages 6 X 9"

8 Experiments in Electronics

by . H. Evans. 100 experiments, using tran-
sistors, vacuumn tubes on rectifiers, voltage regu-
lators, R-C amplifiers, feedback, oscillators.

Pub. 1959 374 pages 6 X 9" illus,  §9.0

See us at

BOOTH
4531
CIRCLE
BOOKS
WANTED

o o N

Zone ...... State .

SAVE! If payment with order, we pay postage. Same return privilege, with refund.

CK-EG-15

T L ke e
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Section
Meetings

SVRACUNE

“linginceting, Past and Present,” Dr. [0 WL

\IcRae, American Telephone X Tel
12/14 39,
Tor
Tour \ Trans A P Find
o) U&
Tt csoN
\pplications o 1 Diode.”™ Tohn Went
worth, RCA 12 11/59
“FNL M AL HL Bott, RCAL12/16 539,
WaHING 10N
“The Challenging Race for New -~
1. L. Vincent, Ir., Booz, Allen &
12/7 59

Activity

“On Q Antu)mxz the Electrical
5 AMIT Lincoln

" Dr. T. I Sa

~earch Il
0 16/59.

A Review of Radar Fundamentals,
niques, and Applications,” Wayne Catver,
\irplane Co. 10721 39.

=\ Mistorical Sur
tions,” Dr. Zvi
11/18/39,

Boeing

SUBSECTIONS

BUENAVENIURA

"\ Dis 1 Interferometry
Radar Techniques for Tracking Artif
Satellites and Ballistic Missiles,” E. “CW”
Stodola, Reeves lnduauml Corp.,and \W.

son, Cubic Corp. 12

King
J. Thomp-

[2as1ERN NORTH CAROLINA

»Development and Design of Saturable Core
PPower Inverters for Transistor Circuit Applica-
tion,” C. M. Bailey, Jr.,, Bell Laboratories.
11201011 /50,

GAINESVILLLE

I'he Satellite Communications Age,” G, S,
Shaw, Radiation, Inc. 2/23/59.

ILANCAS IR

“lhe Cor em tor a Nuclear

Allis.Chalmers

ing Field ¢
" AL L.

Fusion Machine, Mozina,
10/21/59.

“IZngincering Aspects of the RCA 501 Comput
ing System,” 4. Kleinberg, RCA. 11/16 59,

Min lIvpsoN

at Il
h, Pierce, Fi

“Wall Street Looks
y Schulder, Mertill T
Smith. 11/24/59.

“Better Design and Mlore
Valne Analysis,” Glenn Hart, GIE

Profits Through
Co, 12/9

NORTHERN VERMONI

“Recent Developments in the Field of Rac
1.t. R. G. Eldridge, MlT Lincoln Lab, 10/20/~‘)

“Prese onductor Device and
Materials Research,” Dr. . Ialsted, G, 15, Co./
11/23 /59,
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ARNOLD:

YOUR H.0.

FOR MAGNETIC MATERIALS
AT THE IRE SHOW

PERMANENT MAGNETS

Cast Alnico ¢ Sintered Alnico
* Arnox ¢ Vicalloy ¢ Cunife

MAGNETIC CORES

Tape Wound Cores of Deltamax,
Supermalloy, Permalloy,
Supermendur, etc.

Type “C,” “E” and “O” Cores of
Silectron ¢ Bobbin Cores

Mo-Permalloy Powder Cores

¢ Iron Powder Cores ¢ Sendust Cores
SPECIAL MATERIALS

Barium Titanates

¢ Permendur e Vibralloy

AT THE ARNOLD EXHIBIT:

Booths 2509-11-13 and 15

ARNOLD

SPECIALISTS in MAGNETIC MATERIALS

THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL
BRANCH OFFICES ond REPRESENTATIVES in PRINCIPAL CITIES

PROCEEDINGS OF THE IRE March, 1960 125A
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ST
Rugged, Precision |

MINIATURE
THERMOSTATS

For your
precise

applications:
MODEL 13

e MISSILES

e ELECTRONIC
CONTROL

® AIRCRAFT
e COMPUTERS
e AUTOPILOTS

e TRANSISTOR
PROTECTION

Hustralions
shown full size

* Hermetically Sealed
* Strain Relief Protected

The quality of Ulanet miniature ther.
mostats has been proved by years of
dependable operation under the most
extreme conditions. Their inherent ac-
curacy and rapid response has been the
leading reason for their final choice in
so many critical applications. Get in
touch with Ulanet for the answer to
your heat control problems.

NEW!

Hermetically Sealed
Surface-Sensing

MODEL 24

MODEL 11

<

The only unit that meets the most strin-
gent aircraft and military applications.

Send for Bulletin 100 for full detoils and
dimensionol drowings.

FM Series—The only metal thermostats that with.
stand mechanical clamping or pinching of car.
tridge without affecting set calibration.

[}

Write for Technical Data Sheets

ELECTRIC HEAT CONTROL
ENGINEERS

GEORGE ULANET COMPANY
416 Market St.,, Newark, N. J.

126A

Miniature Thermostat |

WHEN WRITING
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[£YE\ | Meetings

(Continued from page 1244)

PASADENA

“Earth Satellite Instrumentation—Explorer
VI,” John Taber, Space Technology Labs. 9/8/59.

“Radio Astronomy,” Prof. A. C. B. Lovell,
University of Manchester, England. 10/1 59.

SANTA BarBARA
“Realities in Reliability,” John Moore, North
American Aviation. 12/15/59.
SoUTHWESTERN ONTARIO

“Read Out Methods on Cathode Ray Oscillo
scopes—>Model 2610,” R. Wilton, OBE, Bach Simp-
son, London. 11/30 ‘59,

WestcHESTER CouNty

“The Flectromagnetic Pinch Effect as a Space
Propulsion Engine.” A. E. Kunen, Republic Awvia-
tion. 11 18739,

m MembershiiA‘

The following transfers and admissions
have been approved and are now effec-
tive:

Transfer to Senior Member

Antony, C., Sunnyvale, Calif.
Beckwith. R. W, Favetteville. N. Y.
Bellew, F. N.. South Plainfield. N. J.
Booth, I. 1., Catonsville, Md.

Cantrell, W, E., Ft. Worth, Tex.
Conklin, E. H.. Charleston, S. C.

Davis, K. E., Portland, Ore.

Fink, E. A., Levittown, Pa.

Greefkes. J. A.. Eindhoven. Netherlands
Grey. T. G.. Mission, Kansas

Hager, K. F.. Anchorage, Alaska
Harris, J. R., Morristown, N. J.
Hirashima, H. K., Cincinnati, Ohio
Johnson, R. A., Syracuse. N.Y.

Minnick R. C.. Pasadena. Calif.
Montgomery, J. I)., Jr.. Montclair, Calif.
Ottobre, I. N., North Plainfield, N. J.
Reach, R. W, Jr., Sudbury, Mass.
Reilly, V. E,, Eatontown, N. J.

Admission to Senior Member

Korman, M. M.. Rehovoth. Israel
Segal, D. D., Washington, D.C.

Transfer to Member

Amster, G. 8., Brooklyn, N, Y.

Ash, H. Q., Goodyear, Ariz.

Bederka, 8. E., Sunnyvale, Calif,
Beebe. C. W., Chicago, TIL

Blancke. T. B., Fssex Fells, N. J.
Briskman. R. D.. Alexandria, Va.
Eatough, E. C.. Orange, Calif.

Egger. C. P.. Baltimore, Md.

Elder. H. E., Bethlehem, Pa.

Engels, R. 0., Cincinnati, Ohio
Engelson. B.. Franklin Square, N. Y.
Fernald, R. .A.. Bedford. Mass.
Ferri, R. I.. New York, N. Y,
Fineuold, 1.., Los Angeles, Calif,
Flaharty, C. ... Denver, Colo.
Flattau. T., Williston Park, [.. 1., N. Y.
Flavin, M. A., Plainfield, N. J.
Fliegner, A. F., Piedmont, Calif.
Fouch, J. W., New York, N, Y,

TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Franke, R. T., I’alo Alto, Calif.
Fulcher, J. A.. Dayton, Ohio

Gage, .. W., Hackensack, N. J.
Gage, N. C., Chatsworth, Calif.
Galbraith, J. R., King of Prussia, Pa,
Gammill, R. A, Jr., Rockville, Md.
Gearn, G. R., Seattle. Wash.
Gibson, R. E., Danvers, Mass.
Ginters, F. A, Long Island City, N. Y,
Gleason, C. A., Palo Alto, Calif.
Goddard, A. A,, Jr.. Denver, Colo.
Grant, M. L., Ridgefield, Conn.
Gubbins, L. J.. Utica, N. Y.

Haber, K. H.. Whippany. N. 1.
Haibt, L.. H., Croton-on Hud-on, N. Y.
Halas, E.. Windsor, Ont., Canada
Hanley. J. J., Lawrence. Mass.
Hargrove. P. E.. Mountain View, Calif.
Harris, I.. M., Alamogordo, N. M.
Hennis, R. B., Binghamton, N, Y.
Herke. F. P, Jr.. Fort Wayne, Ind.
I1ill, R. S., Phoenix, Ariz.

Hirsch, M., Philadelphia, Pa.
Holland. B. S.. JTamaica, .. 1., N, Y.
Hollar, M. K., Tthaca. X Y

Hunt, J. M., East Point. Ga.

Hunt, O.. Cold L.ake. Alta., Canada
Tensen, H. T., Stratford. Conn
Jergel. R. F., Owego, N. Y.
Johnston, L.. B., Princeton, N. J.
Jones. J. W., Palo Alto. Calif.
Joslow, J., Silver Spring. Md.
Jurkevich, 1., Levittown. Da.
Kennann. J. E.. Gardena. Calif.
Kipp, K. J.. Syracuse, X, Y.

Kirby. P. 8., Washington, . C.
Kliman. M., Glen Head, L. 1.. N. Y.
Knight, W, W., Liverpool. N. Y.
Kraft, R. W., Indianapolis, Ind.

La Bree. C. T., Baltimore, Md.
Lane. J. R., Liverpool. N. Y.

La Prade, G. L.., Phoenix, Ariz.
T.aws, L. C.. Binghamton, N. Y.

(Continucd on page 128A4)

AUTOMATIC TRANSISTOR

OPTIMIZED DEVICES, Inc.
THORNWOOD, NEW YORK

March,
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®
A10-W TRIMMER
POTENTIOMETER

A DALOHM Trimmer Potentiometer Retains
its INHERENT STABILITY

Even the smashing shock of steel on steel has no
effect on the inherent stability that is standard
in DALOHM trimmer potentiometers.

DALOHM T-Pots not only offer rugged con-
struction to withstand high shock and vibration,
but also maintain exceptional stability under

WIRE WOUND  PRECISION o MINIATURE
DALOHM A10-W TRIMMER POTENTIOMETER

A miniature T-Pot that surpasses most military
requirements

® Rated at | watt up to 70’ C. ambient
temperature, derating to 0 at 150" C.

® Resistance range from 10 ohms to 50K ohms

® Standard tolerance = 5%; closer toler-

ances available

® Resalution 0.1% to 1%, depending on

resistance

® Qperating temperature range from 55
C.to 150 C.

® Insulation resistance: 1000 megohms mini-

mum at 500 YDC at room temperature

End resistance not greater than 4%

Temperature coefficient of trimmer unit
within 100 PPM

Miniature size, .220 x .312 x 1.250 inches

Screw fully adjustable throughout 25 turn

range
Shaft tarque 7 inch ‘ounce maximum

Safety clutch arrangement on movable wiper
contact prevents breakage due to over-

excursion

Self locking adjustment; wiper will not shift

under vibration or shock

Write for Bulletin R-32, along with handy cross reference file card

PROCEEDINGS OF THE IRE March, 1960

load, and operate reliably under extremes of
temperature — all in sizes to meet the tightest
space requirements.

For all applications that demand trimmer po-
tentiometers that meet or surpass MIL specs,
you can depend on DALOHM.

SPECIAL PROBLEMS?

You can depend on DALOHM., too, far
help in solving any special problem in the
realm of development, engineering. design
and production. Chances are you can
find the answer in our standard line of
precision resistors (wire wound, metal
film and deposited carbon); trimmer
potentiometers; resistor networks; collet-
fitting knobs; and hysteresis motors. If
not, just outline your specific situation.

from DALOHM
Beltter things in
smaller packages

DALE PRODUCTS, INC.

1302 28th Ave., Columbus, Nebr.

127A
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"4 Membership

r. I H.. Mur I N. T
O]
D.. Plyn Mec I’
1 .. W I
( F.H.DP
R, F.. S
M 1.
N
I AY il
1 LT
Tindell, \ , fireat Neel, [L 1L N Y,
M AL T.. Wohurn, Mass.
M R. J.. Canoga Park.
| Marderstein Massapequ T I.,N. Y.
Mo DA Y
Mue ... It Hi
1
A I ton, N\
b To n City, N.
) N T
Newell, \W UH

B Fl T.. Utica,
Nusshaum. M., Philad

Nurnberg, R, K., Norristown, I’

Og 1 LT

Olbrych. I. E.. Salem, M

Orendac. B ollingswood, N. |
b & 1

Ozarin, S. I.. Woadiere, L. N. Y

Pallakoff, O. E.. L.os Altos. Calif.

Parkin, H. C.. Ral N.C

Parnell. R. A., Chicago, 11]

Pa % ph. Ma-

Pavne, (i. W, Syracuse, N. Y

P . R. .. T.

I ick, L., Was gton, D. (

Peterman, T, H.. Waltham, Mass

Peterson. H. P.. Lexington, Mass
Peterson, R. C., North Adams, Ma
Pollacek, E. H., Springfield, N. J.

P zich, F. (... Burbank, Calif.
lev. J. D.. \Tnmrm].AQm' Canada
A, H.. Portland, Conn,
...proved by millions in use over several years! o el
IERC TR type Heat-dissipating Electron Tube Shields are )
still the only effective heat-dissipating tube shield L - e
designed for retrofitting equipment having JAN bases. M
Present TR's are unchanged from the original version k
introduced — and over the years, nothing has equalled W
their cooling and retention qualities. The greatly extended : .
tube life and reliability provided by IERC TR’s is . '
acknowledged by the entire industry.
IERC's TR's have been right for the job— right from the
start. For immediate, increased tube life and reliability —
nf F.. Princetor

retrofit now with IERC TR Shields.

he

Free IERC Tube Shield - LT N

Guide, listing TR Shields, skl L. o Lo dop Sk

is available by writing Schumacher, G. B., Sy N. Y.

Dept. TR for your capy. Reamats, E. A., Otlawa, Ont., Canada
Simmonds, T. H., Tr., North Andover, Mass,

International Electronic Research Corporation St G. ., Jr. Fort Worth, Tex.
145 West Magnolia Boulevard, Burbank, California mith, A. E., Eau Gallie, ¥'a

(Continued on page 130A4)
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In just two years the Electronic Components Division Additional applications include interstage coupling,
of ESC has become the nation’'s leading supplier of phase inversion, isolation and pulse applications requir-
quality custom-built and stock Video Transformers. ing extremely wide range in pulse width of good wave
form.—Bandwidths from audio to above 10 mc.—avail-
able cased and uncased, in stock designs or to your
rigid specifications.

ESC Video Transformers are designed and manufac-
tured to meet the requirements of simultaneous trans-
mission of both low and high frequencies commonly
encountered in television, computers, scatter transmis-
sion, atomic instrumentations, etc. Write today for complete technical data.

G &7 g 5
_____________________
[S CORPORATION
“

oud 288 ARIERIGA'S LARGEST
PRODUGER OF CUSTOM-BUILT
AND STOGIK DELAY LINES

ESC was the first company devoted exclusively to design and build precisely the Delay Line you

the design and manufacture of custom-built and need—easily, efficiently and exactly as specified.
stock Delay Lines...for military and industrial Write today for complete technical data.
applications. Whatever the requirement, ESC can

E;;?p See You At The IRE Show — Booth #2915

exceptional employment opportunities for engineers expertenced
in computer components. .. excellent profit-sharing plan.

c o R P o R AT l o N 534 Bergen Boulevard, Palisades Park, New Jersey

Distributed constant telay ines » Lumped-cunslent delay lines  Variable delay networks « Continuously variahle delay hines « Pushhuttan decade delay lines « Shift
registers « Pulse transtormers « Medim and low-power transformers o Filters of all types « Pulse-forming networks Miniature plug-1n encapsulated circuit assembhies
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 MINIATURE AND

A new
high standard
of connector quality
and performance for
Missiles, Aircraft,
Computer and other
Electronic Systems.

connectors meet all MIL-5015 and MIL-C-8384 (USAF)
specifications and are available in all standard sizes and contact
arrangements.

1 ESCON ’

has the production capacity to assure fast delivery on
both standard and special applications.

‘ ESCON '

is an outstanding specialist in hermetic as well as
standard connectors.

is unusually well prepared to create custom connectors,
maintaining complete research and development facilities for
engineering and testing special applications.

E=

is able to ensure exacting quality control because all com-
ponents arc produced and assembled under one roof.

Look to ESCON for the solution of your connector design and delivery problems.
Write for specifications literature.

SEE US AT BOOTH 1109 THE i.LR.E. SHOW.

Es EQN GLASSA-T?';‘IESII:;TJZ(r?:s, Inc.

720 BRANCH AVENUE ® PROVIDENCE, R. I.
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Sophianopoulos. A. A., Montreal, Que.. Canad.

Speray. M. R., Schenectady, N. Y.
Stabler, E. P.. North Syracuse, N, Y.
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Admission to Member
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Cadiz, E. E.. Ortando. Fla.
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Davidson, W. I., North Bay, Ont.. Canad
deBretteville. A. P., Jr., Highlands, N, ]
DeGan. I. I.. Williamsport, Pa.

Diess. I-P. Vancouver, B.C., Canuda

(Contonued on page 1324)
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Attention!!

BIG NEWS
FROM

mMincom

AT THE
IRE SHOW

March 21st

A most important development in the instrumentation recorder/reproducer field will be unveiled
by Mincom at the IRE Show in New York. It’s an all-new system, the Mincom Model CM-100.
Be there to see it. Wrapped up in one compact rack, CM-100 is a highly versatile all-purpose work-
horse, capable of handling practically every instrumentation job (For example: 500 ke at 60 ips,
24 minutes playing time). Built to Mincom'’s high reliability standards, it's the year’'s biggest
news in magnetic tape recorder/reproducers. See it at Booth 3923.

L8 53y,
£ <y

N,
&' ... WHERE RESEARCH IS THE KEY TO TOMORROW

&~

S,

o953 T
RSy

MINCOM oivision Minnesora VIininG ano NI ANUFACTURING COMPANY

2049 SOUTH BARRINGTON AVENUE « LOS ANGELES 25, CALIFORNIA
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Welcome . ..

. . . to Booth 2733-2735, 1960 Radio
Engineering Show, New York Coliseum,
March 21-24, A complete lion of
sensitive relays,

SIGMA

SIGMA INSTRUMENTS, INC.
94 Pearl St., So. Braintree 85, Mass.

AN AFFILIATE OF THE FISHER-PIERCE CO. (Since 1939)

Membershlp

(Continwed from page 1304)

DeMatos, H. V., Fall River, Mass.

De Stefano, G.. Napoli. Ttaly
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Dickson, J. C., El Paso. Tex.
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é«
Q‘

/R

Dobte. R. N., West Vancouver, B, C., Canada

Dollinger, ]. G., Palo Alto, Calif.
Doolittle, \WW. P., Geneva, Switzerland
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Greenwell, R. F.. Annapolis. Md.
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Gula, N., Jr., Jobnson City. N. Y.
Guthe, J. M., Utica. N. Y.

Gutman, W, [, Syracuse, N, Y.
Gutwill, L. A, Littleton, Mass,
Haddon, M. C.. Glendale. Calif.
Hahn, PP. M., Philadelphia. Pa.
Hallows, R. I... Princeton. N. J.
Hansen, P. I.. Chicago, TIL

Hart., .. New York. N. Y.

Hartnett, W, I.. Endicott, N. Y.
Haug. H., Brooklyn. N. Y.

Heagy. J. F.. Lancaster, Pa.

Helvey. T. C.. Orlando, Fla.

Hicks, R. W, Omaha, Neb.

Hight, T. R., Raleigh, N. C.

Hills. 1. W, Dalla~. Tex.

Hiller. R. Gi.. Fayetteville. N. Y,
Holhster, F. J.. Glen Head. .. 1., N. Y.
Hovan, T., Fairhorn, Ohio

Hradsky, A.. Philadelphia, Pa.

Huband, .. W.. Springfield T.ake Heights, N.

Humble, A, B.. Tucson, Ariz,
Hunnientt, D. W, Glendale, Calif.
Inman, B. D., Washington, D. C.
Inman, F. W., Brownwonl, Tex.
Iwerks, M. (., Ba<king Ridue. N, T,
Taensch, K. H., Rochester. N. Y.
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(Continned on rage 133.4)
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113 Astor St., Newark 2, N. J.

Atomex® Immersion 24K Gold Solution,
CHEMICAL Deoxo® Puridryer, Deoxo® Purifier,
Deoxo® Indicalor, Minoxo® Indicalor,
Nitroneal® Gas Generalor,

Rhodium Plaling Solution

DIVISION

U. S. Highway 22, Union, N. J.

H. A. WILSON Thermomelal® Thermoslalic Bi-Melal,
Compostile Melals, Special Alloys,

DIVISION Powdered and Sintered Metals,

Precious Metal Contacts and Conlact Malerials

113 Astor St., Newark 2, N. J.
Fine Wire, Plalinum Clad Tungslen Wire,
Composile Wire and Sheel

. _DIVISION

ESSENTIAL
ELECTRONIC

' PRODUCTS

207 Grant Ave., E. Newark
BAKER Harrison P.O.,'N. J. '
CONTACT Precious Melal Conlacts,
Conlacl Sub-Assemblies,
Stinlered Powder Metals

DIVISION

AMERSIL

685 Ramsey Ave., Hillside, N. J.
QUARTZ Fused Quartz and Stlica
DIVISION in all shapes and forms

AMERICAN

Visit the Englehard Exhibit

UL UL 231 N. J. Railroad Ave., Newark 5, N. J. Booth Numbers 2110-2118
& SILVER Silva-Brile® Silver Plating Process

DIVISION

Attleboro, Mass.
D. E. Slip Rings,
Slip Ring Assemblies,
MAKEPEACE Wave:g?lide Tubing’ £XEGUTA VE OFFI CES:

DIVISION Prf’czszon 'Drawn NEW JERSEY
Wire-Spring Parls, 113 ASTOR STREET
Channel Sections

ENGELHARD

NEWARK 2

DOMESTIC DIVISIONS: AMERICAN PLATINUM & SILVER DIVISION « AMERSIL QUARTZ DIVISION » BAKER CONTACT DIVISION » BAKER DENTAL DIVISION
e« BAKER SETTING DIVISION » BAKER PLATINUM DIVISION ¢« CHEMICAL DIVISION ¢« EAST NEWARK INDUSTRIAL CENTER « HANOVIA LAMP DIVISION o
HANOVIA LIQUID GOLD DIVISION ¢« INDUSTRIAL DIAMOND DIVISION ¢« INSTRUMENTS AND SYSTEMS DIVISION « JRVINGTON-BAKER REFINING DIVISION
D. E. MAKEPEACE DIVISION « NATIONAL ELECTRIC INSTRUMENT DIVISION « RESEARCH AND DEVELOPMENT DIVISION « H. A, WILSON DIVISION,
COMPANIES ABROAD « ENGELHARD INDUSTRIES OF CANADA, LTD. TORONTO ¢« ENGELHARD INDUSTRIES OF QUEBEC, LTD, MONTREAL ¢« ENGELHARD INDUSTRIES, LTD. LONDON
« ENGELHARD INDUSTRIES A, G. ZURICH « ENGELHARD INDUSTRIES PTY., LTD. VICTORIA ¢« SOCIEOAD SURAMERICANA DE METALES PRECIOSOS S. A, BOGOTA «
INDUSTRIE ENGELHARD S. P. A. ROME ¢« ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, LTD. JOHANNESBURG. ASSOCIATED COMPANILS: ACME TIMBER
INDUSTRIES LYD., » SOUTH AFRICAN FOREST INVESTMENTS LTD., SOUTH AFRICA « AZOPLATE CORPORATION « NUCLEAR CORP. OF AMERICA, U.S5.A.
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FROM SPARK THROWING.

Sorensen has the voltage for it.. .
from 600,000 volts to 3 volts.

Sorensen precision controlled
power is making a tremendous
variety of jobs easier in scientifie
and industrial labs, in equipment
design departments, on production
lines, and in armed forces
establishments.

Whatever your power-supply,
line-voltage-regulator, or
frequency-changer requirement,
let your Sorensen representative
tell you about the Sorensen line.
You’ll be shopping from the
largest offering of standard,
off-the-shelf controlled power units
in the country. If you're a careful
“spec-checker,” you'll see that
Sorensen is setting standards

for the industry.

Incidentally, Sorensen application
engineers are always glad to
discuss with you your specific
requirements. Sorensen &
Company, Richards Avenue,
South Norwalk, Conn.

L

B

Series Q . . . just one selection from

the most comprehensive power-supply

line on the market.

¢ 15 models

¢ Output: 6, 12, or 28 vdc, adjustable,
approx. £259%,

¢ Regulation: As close as =0.05% for
line and load combined

¢ Power capacities: To approx. 200 watts

* Response time: 50 microseconds

¢ Ripple: All models below 0.02%;
most below 0.01%

Input: 105.125vac, singie-phase,

50/60 cps (can be used on 400 cps).

Write for data sheet DC290.

Sorensen

CONTROLLED POWER PRODUCTS

... the widest line lets you make the wisest choice
Visit the Sorensen Booth at the IRE Show—March 21-24
WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE March, 1960
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Knight, M. C.. Waltham, Mass.
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Lee, B. W., Lockport, N. Y.
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leone, M., Seattle, Wash.

lewis, R. L., Brooklyn, N. Y.
Lindhorn, P. H.. fr.. Oklahoma City, Okla.
Lowman, C. E., West Vancouver, B. C., Canada
Lubhock. J. K., Cambridge, England
Lyghounis, E. L., Milano, Ttaly

Lytle, D, N.. Menlo Park, Calif.
Maeda, T., Tokyo. Tapan

Maisch, G.. Sea Cliff. N.Y.

Mallard, E. I, Charlotte, N. C.
Malmberg. J. E.. Tucson, Ariz.
Manfredi, C. C., Westerly. R. I,
Manvzo, 8., Napoli. Taly

Rrnther Marcellns, C.F,X., Roxbury, Mass.
Marez, A. D., San Jose, Calif.
Mariany, L. J., Baltimore, Md.
Marquart, R. G., Winnipeg, Manitoba. Canada
Martens, C. J.. Los Angeles, Calif.
Martin, (G, W., Pomona, Calif.

Martin, H. C.. Canoga Park. Calif.
Martin, K. W.. Costa Me~a, Calif.
Ma-on, I, 1., Fairfax, Va.

McCord, .. San Francisco, Calif.
McCormick. J. AL Lynchbirg, Va.
McCormick. K. C.. Honston, Tex,
McDermott, J. P., New York. N, Y.
McDonald, W. L., Lexington, Ky.
McGovern. E., Tthaca. N. Y.

Melaren, Fo W, Murray 1ills, NU J.
MeNice, G. T., Orlando. Fla.

Mehl, N. R.. Costa Mesa, Calif.
Mendolia. I.. Milano, Italy

Metcalfe, W, L., Tampa, Fla.

Mikomis, I, Lake Katrine, N. Y.
Miller, J. E. C., Scarborough, Ont., Canada
Minardi, M. M., Orange, Calif,

Moak, .\, R., Portland. Ore.

Maodiano, V. ., Anaheim. Calif.
Mohlenbrok, D, E., Floral Park, L. 1.. N. Y
Montren, I. F.. Pouchkeepsie, N. Y
Morey, G. C., Garland, Tex.

Mortimer, T. S., Ellicott City, Md.
Morup, B.. Voorburg. Netherlands
Murphy, D. F.. Holloman, AF13, N. M.
Musson, W. D, Arlington, Va.

Musto, F., Bagnoli, Nupoli, Tialy
Mydosh, J. ., 3rd, Bayonne, N. J.
Nelligan, K. P., Milford, N, 1t

Nelson, T. ., L.as Vegas, Nev.
Newman, H., Eatontown, N. J.

Nickel, D), F., Chicago, 11l

(Continued or page 136.:0)
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Is Your Laboratory Keeping Pace
With New Developments in...

4 ®

HIGH VACUUM

The urgency for more information—faster—places a
higher burden than ever on research facilities and
personnel. KINNEY, pioneers in High Vacuum, are
abreast of today’s and tomorrow’s needs in
advanced design High Vacuum Equipment for the
Laboratory, Pilot Plant or full Production.

SINGLE STAGE PUMPS

The famous KINNEY Rotary Piston
Mechanical Pump, producing pres-
sures to 10 microns. The broadest
selection in the world—thirteen
sizes from: 13 cfm to 850 cfm frea
air displacement . . . every Pump
test-run to exceed rated perform- T

ance. Bulletin 3120.1

—

=~ i3

TWO STAGE PUMPS —

Attaining ultimate pressures in /
the order of .2 micron, KINNEY
Two Stage Mechanical Pumps offer
special advantages in speed of
pump down, low cost operation
and freedom from maintenance.
Six sizes: from 2 cfm to 46 cfm -
free air displacement. Bulletin 3150.1

VACUUM GAGES

Cabinet and Panel mounted Gages
to provide new standards of accu-
racy in ranges of 1 to 3000 microns
and 3000 microns to 10-7 mm Hg.
The famous Series GCT Compen-
sated Thermocouple Gage which 3 /

eliminates need for matching —~

tubes and the new Series GICT Bulletin 3800.1
lonization-Thermocouple Gage. Bulletin 3811.1

VACUUM VALVES

A new series of Sweat Fitted
Bronze Bellows Valves is now avail-
able in the comprehensive KINNEY
Line of Vacuum Valves. Featuring
a design that permits replacement

of bellows without disturbing in- | /
stallation, these new Valves are — |
available in 17, 1%”, 2" and 3" .
sizes. Bulletin 3421.1A

KINNEY vacuum oivision

THE NEW YORK AIR BRAKE COMPANY &

3631C WASHINGTON STREET « BOSTON 30 - MASS.

SEE THE NEW | Please send me latest Bulletins on [] Single Stage Pumps
KINNEY DEVELOPMENTS { O Two Stage Pumps [] Vacuum Gages [ Vacuum Valves

IN HIGH VACUUM | Nome
EQUIPMENT AT | Company
THE IRE SHOW | Address
BOOTHS 4309-11 | City Zone___State____
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JAGKPOT...

L

for circuits needing

compensation

This is the day to hit the jackpot — piled high with prac-
tical solutions to problems arising from the use of complex
circuits to compensate for temperature and voltage. FXC
Thermistors and Varistors not only outmode the use of
complex circuits, but make possible a more precise control
of both temperature and voltage.

FXC Thermistors — available in a full complement of val-
ues in miniature, bead, rod, vacuum and disc types — pro-
vide ideal resistors, having a negative temperature coeffi-
cient of resistance for almost any application.

FXC Varistors, including rod and disc types, have a negative
voltage coefficient of resistance that decreases as applied
voltage increases,

Both can be used not only as the basis for controllers of
temperature and voltage, but for compensation in any elec-
tronic circuit requiring precise control. Complete technical
and sample kit information supplied on request.

Say ferroxcube
when you need
thermistors and

varistors,

P

e,
W) Membership

(Conthueed from page 135.1)

Norman. Fo [ Torrance. Calif
Norri~, I. M.. Burbank, Calif
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Brother Roch, C.F.N.. Roxhury, Mis~
Rack, & A, Braallyn, XY,
Roth, J.. Cuyahoga Falls. Ol
Rousculp, I’ [.. Playa Del Rey. Calit
Rudnick. & L., Waban, Mass
Russell. .\, D.. Medford, Mas~
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Stetner. J. WL, West Caldwell. N. |
Steinhardt. L. R.. Escondido, Calif
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van Rees, (. A.. Moreno,
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Walczy, R. I., Dayton. Ohio
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Webster, J. P.. Overland Park, Kan.
Westmoreland, P. E.. Houston, Tex.
Whitley. C. W.. Charlotte. N. C.
Williams, P. R.. East Syracuse. N. Y.
Wing. .. H., Kowloon, Hong Kong
Zachary, J. 1., Washington, D. C.

Ruenos

Aires,

Zanfi. M., Milanino, Ttaly
Zement, K. H., Rimouski, Que., Canada

> FERROXCUBE

CORPORATION OF AMERICA

50 East Bridge Street, Saugerties, New York (Continned on page 138:1)
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1.75 Mc CRYSTAL FILTER
UPPER/LOWER SINGLE

SIDEBAND
Passband width . . . . . .. 2.7 Ke
Carrier rejection . . .. .. 55 db
Maximt ple.. ... + 0.5 db
Maximum .nsertion loss . . .3 db
Impedance (in/out) . . 50/50 ohms
Size .. ........ 8.5 cu. in,

This single sideband crysta!
filter represents one of many
varieties of crystal filters now
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
quantity —and with on-time
delivery!

1744

LOWER SIDEBAND

UPPER SIDEBAND
60

50

40

30

(qP) vouDNUANY

20

- )

1750 1752 1754
FREQUENCY (k)

TIGHTEN YOUR “SPECS” WITH
HUGHES CRYSTAL FILTERS
Your difficult filtering problems solved with high-performance,
precision crystal filters custom-designed and produced for you!

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 tempera-
ture stability, high reliability, rugged resistance
to shock/vibration, quick delivery in quantity.

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 mec, 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.

PROCEEDINGS OF THE IRE

Creating a new world with ELECTRONICS

L
c
@
. s
m
()]

€ 1960, HUGHES AIRTCRAFY COMFAMY

See Hughes Crystal Filters
on display at the Hughes
exhibit, L. R.E. Show—
Booths 1609-1615.

oo oo oS

INDUSTRIAL SYSTEMS DIVISION

March, 1960
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POKER

CONNECTOR

“removable ‘
POREHOME

contacts

Like the Stub R, ampHENOL’s new POKE “R” lightweight
environmental connectors offer “plus” features above and
beyond the minimum established by specifications. It offers
you the added advantage of removable crimp type contacts
that simplify wiring, assembly, circuit modification and re-
assembly if necessary.

Due to special design, Poke “R” will also pass “Altitude
Immersion” in addition to meeting R requirements of MIL-C-
5015D.

S5 Chotthut oo inpotat s

CRIMP TYPE CONTACTS eliminate solder and electrical problems
from poor solder techniques.

OPEN INSPECTION . . . crimped contacts can be inspected before
being poked home into connector.

FASTER ASSEMBLY . . . contacts shipped separately from connector
. . . permitting fast crimp wiring by hand or machine.

EASE OF REPLACEMENT . . . removability of contacts allow re-loca-
tion of circuits without replacing connector.

HIGHER ELECTRICAL SAFETY . . . using crimp contacts eliminates
the chance of solder overflow to short contacts.

METAL TO METAL BOTTOMING provided by construction of grommet
clamp reduces possibility of compression set.

LOWER ASSEMBLY COST . . . Grommet removal is not necessary for
either assembly or disassembly, reducing handling and produc-
tion time.

IMPROVED RELIABILITY of wire termination due to crimping of con-
tact with aMPHENoL four-indent crimp.

THREE SHELL STYLES ARE AVAILABLE . . . Ms3100, Ms3101 AND Ms3106 1N
S12ES 10sL THRU 36,

Remember . . . AMPHENOL provides the best and biggest inte-
grated line of connectors and cables in the world.
#Reg. T.M.

CONNECTOR DIVISION

1830 s. 54TH AVE., CHICAGO 50, ILLINOIS

Amphenol-Borg Electronics Corporation

World Radio Histo
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: 'ﬂ Membership

(Continued from page 136.1)

| Admission to Associate

‘ Anas, V. R., Franklhn Park. N, 1.
Atkind, 1., Trotwond (thie
Ault, R D, Nashua, XD H.
Baeten, W, .\, Minneapolis, Minn.
Maker, R, L., Nurth Plaite, Nebr.
Bathauer, R. N., Montebello, Calif.

‘ Bidun, E. I.., Van Nuys, Calif

| Boan, B. H., Baltimore, M.
Burton, R. R.. Kansas Citv, Mo,

‘ Calderin, N. f.. Cienfueco~. I.. \'., Cuba

| Chliry ssoponlos, T, Thessalonikl, Gresce
Cackhyrn, B. K., Vaneouver, B. €., Canada

‘ Conte. P F.. Winston-Satem, N, .
Crain, Ro W Fort i hon 1, Avis

| Csia, 1. Z., bundas, Ont., Canada
PeClark, R. &, Nutley, N. J.

I Denny, R. 0., Kansas City, Mo.

Diehl, ;. \., Chatham, N. I.

Dobkin, R. C., Philadelphia, Pa.

Evan«, E. C.. London, Ohiy

Evers, J. H., Harrington ’ark, N. J.

Fekete, J. M., Pittshurgh, 1'a.

Feldman, A, W, Liverpool. N. Y.

Fischer, R. 1.., Pittsburgh, Pa.

Flippin. R. B.. San Jose, Calif,

Fulter, H AW, Kew Gardens, [ 1. N. Y.

Garfein, A., Syravuse, NU Y.
Garner, D. 1., Chicago, [,

} Geeslin, H. AL, Kernersyille, N, C.

I Goedjen, R, W.. Bensonville, [11.

| Gold. R. A, Far Rockaway, N. Y.

' Grayson, C. M., Williamsport, 1%
Gregg, I.. T.. El Paso, Tex.

Greenwood, S, T.. North Bornaby., B

Canada
Gutenstein, R. (5., New York, N. Y
Hardy, T. 1.., Huntsville, \la.
Hase, W, F,, Ir,, Louisville, Ky.
Heilbrunn, M., New York, N. Y.

{ Heumann, R. A., Pomona, Calif.
Hewitt, D, K., San Francisco, Calif
Hicks, B., San Antonio. Tex.

J Hitchen, H. W., Anchorage. Alaska
Hob~on. W.. Philudelphia, 1%

Tansen, J.. Washington. D, (.

' Johnseon, E. |., Denver, Colo.

Johnson, S. L., Marblehead, Mas-.
Kennedy, T. G.. Boston, Mass,

Klein, L., New York, NU Y.

Knouff. S, B., Port Washincton, 1. 1., N. Y.
Knudsen, K. 1., Hareshovby, Denmark
Kosinski, F. J., New York, N Y.
Kotani, 8., Okubo. Aka<hi, Japan
Kurtz, Y., Kiriat Hayim. I<rael

1 Frentz, I'. H.. Inglewood, Calif.
lagerman, .\, J.. Fairbank<, Alask.
Lees, G R Chucago, TH1L

Lien. D. AL Kansas City, Mo

Lapton, F. AL e Davton, Ol

[ MacKinnon. N. I., Toronto, Ont.. Canad
Marchesini, . €. Brooklyn, NU Y,
Maschmann, F. H., Dwizht, Ont, Canada
MceViear, 8. H. Ir., Danbury, Conn.
Meszaros, AL Lo Hamilton, One, Canada
Mevers, DV Davton, Olio
Monrad-Krohn, 1. . Trondheini, Norway
Montz, W. F., Chicaco. [l
Moran, J. I’. Chicago. 111
Morrison, R. H.. San Gabriel, Calif,
Muank, M. R., New York, N Y,
Murphy, W. P dro Miami, Fla.
Neville, T. E., Otlando, Fla,

O Connor, R E.San Jose, Calif.

P austenbach, D. R.. Revere, Mass,
PPeelle, A. R.. Whittier, Calif.
Perry, D, W, Silver Spring, M,
Rahin. AW, E. Tr., Princeton. N, J.
Richter. H. F.. Stockholm, Sweden

A



">

B mermbarani®

Roberts, T. H., Summit, N. J.

Rojenha, P.. Taronto, Ont.. Canada

St Gean, E. West Los Angeles, Calif
Sankar, M. 8. Amroti. (Bombay State). India
Scheppan. 1. K. Fan Gallie, Fla.

Sideris, G0 W Spotswood. N. T
Ssenkiewicz, J. M., Brooklyn, N. Y.

Sipes, R, G., Tucson, Ariz,

Smith, D. GG, Los Angeles, Calif.

Smith, R. I., Fort Huachuca. Ariz.

Smith, 8. L., Fort Wayne, Ind.

Snyder. R. L., Flushing, N, Y.

Sorkin, ., Uhicago. 111

Stodola, R. AL La Mirada, Calif.

Stovin, W, R., Camp Valcartier, Que., Canada
Taylor. W, H., Oukville, Ont., Canada
Tennant, T. A. )., Bueno~ Aires, Argentina
Tilley, G. K., Tndlo, Calif.

Tippett, H. H.. Benton Harbor, Mich.
Tsang, S. F., Hong Kong, British Crown Colony
Tuma, C. K., Cleveland, Ohio

Uncapher, E., Jr.. Baltimore, Md.
Vatalaro, A. V., Bayonne, N. J.
Veldhuizen, F. T.. Palo Alwo, Calif.
Waddell, T.. Edmonton, Alberta, Canada
Waddle, C. )., Farmersville, Calif.
Warner, C. W., Smiths Falls, Ont., Canada
Waters, M. F., Ultica, N. Y.

White. M. B., 8&t. Petersburg, Fla.

White. W, 'T'., &an Rafaeal, Calif.

Williams, A. B.. Knoxville, Tenn.
Williams, W Pleasantville, N, Y.
Williams, H. E., Kansas City, Mo.
Willmot, W. C.. Avenel. N. J.

Wilson, R. P., Las Vegas, Nev.

Yeoman, ). C., wWwalker, Towa
Roman-Valenznela, A. F., Santiago. Chile

FOR HIGH RELIABILITY IN

MISSILE

APPLICATION

Featuring EXTREME DEPENDABILITY
UNDER CONDITIONS DF:

® HI-YIBRATION o HI-TEMPERATURE

o HI-ALTITUDE o HI-HUMIDITY

MODEL 82 TRANSISTORIZED MISSILE
IF AMPLIFIER feotures the ruggedness
IRE ond proven performonce of the LEL IF64
missile omplifier ot 1/50th the power
requirement. The standord model 82
hos o 10 mc bondwidth ot 60 mc
center frequency. Amplitiers embodying
2102 the feotures of the 82, but with elec:
tricol chorocteristics to meet your system
requirements, con be supplied.

EL 382 OAK STREET
COPIAGUE, L1, N Y

PROCEEDINGS OF THE IRE March, 1960
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l:/UNITlD

JETS GET THEIR FLIGHT PLAN DATA
PROCESSED BY COMPUTOR HOUSED IN

An EMCOR cabinet houses an electronic computer designed to furnish
flight plan data for DC-8 Jet Mainliners, United Air Lines, Chicago,
Minois. The computer stores in its memory the operating and perform-
ance characteristics of the DC-8 aircraft, including such things as fuel
flow, air speed, rate of climb, routes, altitude restrictions, compass head-
ings, distance between check points, etc,

EMCOR design “know-how" in producing standard cabinets featuring
the most modern concept in metal cabinetry is keeping pace with the
new age in air travel. The flexibility, versatility and structural capa-
bilities of over 600 basic frames in the EMCOR
MODULAR ENCLOSURE SYSTEM bring advanced
engineering and “imagineering” to meet electronic
and instrument packaging requirements,

CONDENSED VERSION OF CATALOG (LRSS
106 AVAILABLE UPON REQUEST. ~
Originators of the Modular Enclosure System

ELGIN METALFORMERS CORP.
630 CONGODN, DEPT. 1229 = ELGIN, ILLINOIS

*Registered Trademark of Elgin Metalformers Corporation
VISIT US AT BOOTH 4420-4424 DURING IRE SHOW, NEW YORK COLISEUM

139A



Whom and What
to See at the

Radio Engineering Show

March 21-24, 1960 New York Coliseum

These pages list the exhibitors at the Radio Engineering Show, with a brief descrip-
tion of what each exhibitor is showing, and a list of company personnel manning the
booth. In each listing the booth number is given. Almost all booths have a 4-digit
number. The first digit indicates the floor, the second digit indicates the aisle (aisle
numbers increase from south to north). A few booths have one or two digit numbers,
preceded by the letter “M”. These booths are on the mezzanine at the back of the first
floor. The show is divided into sections of related products, to help you in finding the
products of your primary interest as easily as possible. These sections are:

First and Second floors—Components.

Third floor—Instruments and Complete Equipment. Communications Equipment and
Systems, Computers, and instruments for test and measurements, microwave equipment.

Fourth floor—Production. Machinery, tools, and raw materials; fabricators and services.

ACF Industries Incorporated
ACF Eleetronies Division
Riverdale, ¥Md. & Paramus. \.J.
Booth 1113

John H. Fournier, George B. Shaw,
Robert Young, John A. Curtis, W. H.
White, M. M. Millette

[ndustrial (nmuu»ncnh Alicrowave Com-
ponent~. The Avion Division and the Nu
clear Producte-Erco Division of ACE In
du\lnh Incorporated lhave heen consoli
dated into the new ACE Electronies Divi
~sion, Headquarters of the new division i~
in Riverdale, Maryland, with plants in
Riverdale and  DParamu~. New Jer-ey:
sales oftice in Culver City. California;
and  the  Electro-Physies  Laboratory in
Bladensbure, Maryland.

A’G’A Division, Elastic Stop Nut Corp.
ot America, Booth 2343
1027 Newark Ave.

Elizabeth 3, N.J.

H. Bostrom, S, Knapp, J. Newman, J. A. Long
Apastat Time Delay Relay. Qualified to military
specifications and aireraft requirements, Agastat
munature relay unaffeeted by voltace variation,
in~tantaneously recycling: time  settings  from
030 sec. to 120 seconds, Hermetically sealed or
dust tight housings AC or DC contacts carry
inductive load of 2 amp~ at 30 voltz dec and 3
amps at 100 volts ac.

AMP Incorporated, Booths 2529-2531
Eisenhower Blvd.
Harrisburg, Pa.
B. Connei1, A, Curtis, W. Haas, D. Hajjar, T
Harris, W. Hildebrand, O. Holmes, F. Howell,
T. Kerr, J. Lyter, J. Miller, J. Pierce, J.
Rausch, J. Simpson, E. Spooner, C. Stoup.
J. Taylor, H. Wasiele

Patcheord Programming Ry ~tems —univer~al and
shielded systems and accessories. Pin Boards—
for matrix procrannmmu. Double Throw Instru.
mentation  RNwitches —(X0-1300  pole).  Multiple
Aperture Devices (MAD) - features digital and
analoy memory planes, Maintainable Electronic
Component Assemblies  (AMP-MECA)—New
modular as~embly technique. AMPin-cert—Line
of rach and panel connectors incorporating sol-
derles~ pin~ and sockets. TERMASHIELD—
Line of splice~ and ferrules designed for criti-
cal applications employing any <hielded wire.

AMP Incorporated, Capitron Division,
Booth 2527
155 Park St.
Elizabethtown, Pa.

W. Haas, G. Latch, J. O'Brien, E. Polk, J.
Thomas, R. Tingleff, W. Weber

High  Voltawe Capacitors; Qu'ulruplcr—-c:rcun
arrancement of rectifiers and capacitors that al.
low an approximate ~et-up of voltage from trans.
form~r to output of 4 to 1:; Delay Lines—
lnmped constant and_ distributed constant types
featuring fa~t rise times and low attenuation.

PLAN IN ADVANCE!

Use this issue of Proceedings of the IRE to make your plans well before you get
to the convention and show, Decide which technical sessions and social events
you want to attend, and what exhibits at the show you will find of most interest.

Advance planning will save you a great deal of time and effort, and will insure
that you do not miss seeing or hearing about that one new product or technique
which may be of vital importance to you in your work during the next year.

AP M. Corporation
252 Hawthorne Ave.
Yonkers 5, N.Y.
Booth 1229

A Riva Solins, A Milton Morse, E. Otto Ken-
nedy, Nat Kronstadt, Murray Sparks, Joan
Misley

New NUPI21M Power Connector

New  NUPI2IM Power Connectors with auto
matie, ~elf-groundima teature will provide ground
contiection when plugged into either 2 or { pole
receptacles  without nead for  <pecial adaptor.
Switeh and <haft seals, ~elt-sethng fasteners. Al
products meet mihtary specitications,

A.R.F. Products, Inc., Booth 3938
7627 W. Lake St.
River Forest, 111,
A Arthur H. Maciszewski, A John J. Pakan,
M. Z. Massel, A. Przedpelski, J. Skolnick, D.
J. Hamilton, Eugene D. Cahn

Rescarch and Manufacturing tacilities: AR-1B
and AR-2 Deviation Meters, AN/UDPM-15 Pulse
(‘cmrator, pulse type transmitter and receiver for
remote control, ARN-18 Glide Slope Receiver,

AR Miss-distance  Indicator  Transponder,
AR+ Miss-distance Indicator  Ground  Station,
I'recision Printed Circuits.

(Contimued on page 1424)

A Indicates 1RE member.
* Indicates new product.
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MansonLaboratories.Stamford.Connecticut,
designed six GL-7390's into this modulator
whose power capability is 78 megawatts
peak and 300 kilowatts average.

Below are shown the approximate envelope
sizes and power outputs of two thyratrons
now in use in high-power radar, as com-
pared to the new General Electric tube.

New G-E
Development
{GL-7390)

Avg. Power GEKW

Type 1257

Avg Power 33KW

Type 5948

Avg. Power 12.5Kw

Peak Power 33MW  Peak Power 12.5MW Peak Power 33MW
CHARACTERISTICS:

Peak Anode Voltage . ............ ......... 33KV

Average Anode Current ....4 amperes

Peak Anode Current ............ ... 2,000 amperes

Anode Dissipation Factor ................ 30 x 10°

General Electric Hydrogen Thyratron

Available NOW from Stock!

The new General Electric GL-7390 hydrogen thyratron,
which has the highest known power handling capability of
any hydrogen thyratron now available. can be shipped
immediately from stock. Designed for high-power radar
pulse modulators. the GL-7390 features metal-ceramic
construction for great mechanical ruggedness, smaller
size for important space savings. and ability to switch
extremely high average and peak power.

The external anode and grid construction allows direct
convection cooling of the anode and grid. Reduced anode
and grid temperatures during operation minimize the
possibility of arc-back and/or grid emission.

Ceramic-metal construction provides a rugged envelope
which enables the GL-7390 to withstand shock and vibra-
tion conditions beyond the limits of glass designs. The
anode and grid are in the form of solid metal cups solidly
brazed to the ceramic body. This is a far stronger design
than conventional glass seals and lead supports.

The metal-ceramic construction allows close. accurate.
and rigidly fixed spacings of the anode and grid. The re-
sult is very reliable high-voltage operation. Application
assistance available from your regional General Electric
power tube office. Power Tube Department, General
Electric Company, Schenectady 5, New York.

Progress ls Ovr Most Imporfant Product

GENERAL @3 ELECTRIC

9545-8481-23



Problem:
to secure an

Absolutely Reliable Connector

FREQUENCY RANGE 5KMC—11KMC
YSWR 1.25:1 maximum

Solution:
Sndividually
*CALIBRATED ‘%
CONNECTORS ATE)
Missile ana Precision Equipment

KA-11-06
KA-11-06 and KA-51-05 Con-
nectors, part of KINGS’ TNC group,
are the newest examples of KINGS
quality and reliability found in its
complete line of Coaxial Connectors
and R. F. Components manufactured
to conform to government specifica-
tions. Write for full information.
Our Engineering Department is
available for assistance on your con-
nector and R. F. component problems,
¥ at 100 mc intervals

7 8

FREQUENCY, KMC

i\E‘l(l NGS {/lect/tonia €O, INC.

40 MARBLEDALE ROAD — TUCKAHOE, N. Y.
See us at Booths 2821-2823 IRE Show

BEEMER

OILITE

METAL POWDER
BEARINGS & PARTS

ENGINEERING COMPANY
“"precision products for Industry™
AERO DUCT

FLEXIBLE DUCTING
& COUPLINGS

PARCO

O-RINGS - ALL GRADES
SILICONE PRODUCTS

CMM

CHEMICALLY MILLED
METAL COMPONENTS

ELECTRONIC PANELS

HALOGEN

MOLDED & MACHINED
TEFLON® PRODUCTS
DU PONT TRADEMARK

401 N. BROAD STREET, PHILADELPHIA 8, PA., WAlnut 2-0900
Branches: New York City - Union, N. J. - Richmond, Va.
Buffalo, N. Y. - Rochester, N. Y. - Syracuse, N. Y.

At the 1960 IRE Show =& E

See the ,__E__EE__]

“SERVO BUILDING
BLOCKS” '

SELECT standard components
to assemble any servo loop T
o Power Supplies o Surge Limiters
e Lead and Quadrature e Transistor
Rejection Units Amplifiers
Also see:

e Rotor Balancers s Integrators
o Computers

M. TEN BOSCH, ic.

80 WHEELER AVENUE e PLEASANTVILLE, N. Y.
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Whom and What to
See at the Radio
Engineering Show

1 f )

ARRA
Antenna & Radome
Research Associates

1 Bond St.
Westbury, L.I, N.Y.
Booth M-9

A Norman Specter, A Harold B. Isaacsen, How

ard A. Feiner

ittenuators, con

ariahle coaxi
tinwously variable flat coaxial attenuators. flat

Continuously

fixed aftenuators. flat directional couplers, ter-
minations. tuners and power dividers, in coax.
Waveguide accessories include rigid transmis-
sion lines, bends, tees, twists. and hybrids.

Ace Electronics Associates, Inc.
99 Dover St.
Somerville 41, Mass.

Booths 1811-1813

A Aaron N, Solomun, A George Berman, A John
Mastromarino, A Lou Berni, A Bill Lyens,
A Ezra Sheffres

. ]
jon wirewound and con-
ers and trimmers.

ostzes from 4y to
Bushing and servo

Ace Engineering & Machine Co., Inc,
Booths 3928-3930
Tomlinson Road
Huntingdon Valley, Pa.

Frances M. Fay, A Charles C. Borden, A Ed-
win S. Kesney, A Harry W. Kenny, Samuel
Mitchell, R. Schaller

Shielded enclosur

B e 1§ AT \ee Cell Type, REI

Sh(’(’l ,\I(" | ‘4"'."_11” (‘01'(‘ ‘[A"'(‘ ’.\A(’\\ e

sign fea hal msulat r-f enclosure.

i page 144.1)

A cates [RE

Indicates new product.

First Aid Room
A nurse is in charge at all times.
First aid room is located on the first
floor mezzanine, northwest corner
of the first floor. Take elevator 20.

March, 1960



INSTRUMENTS BY DeJUR

PERFORM

Small but Accurate—
unique design and pro-
duction techniques
assure exceptional
functional accuracy.

Ruggedized . . . round
or square-—miniature
high precision units
meet reduced size and
weight requirements of
aircraft and electronic
applications

ey |

§i
|
int

SERIES C-050

1,”. Sealed, sub-minia
ture type with one
piece metal case and
bearing. Completely en
closed. Solid terminals,
integrally cored with
molded covers. Rota-

tion: 320° electrical,
325° mechanical, 360
continuous.

SERIES 100

1”. Accuracy +3% at
full scale. Non-mag
netic calibration. Scale
tength, 0.738”. Back
ground markings black
or white, lance pointer,
sealed solder tug termi
nals, aluminum hous-
ing. Watertight to meet
MIL-M-3823 specs

SERIES C-078

78”. Weight only W
ounce. Independent
linearity: *1 of total
resistance is standard
Linear or non-linear
windings on flat card
Fully enclosed. Toler-
ance: +5% standard,
+1% on order.

N~

SERIES SC031

12”. Rugged, micro
miniature sealed unit
Inciudes external pivot
D'Arsonval movement
and high flux density
Alnico magnet. Op
tional mounting, face
ptate and hex nut.

SERIES C-178

17%”. Sine-cosine units
with peak-to-peak ac
curacies to 0.25%. In
dependent brush con
tacts on common shaft,
90 apart. Ganged
types available. Also 2”
and 3” diameters

SERIES 131

1%2”. Ruggedized to
withstand shock, vibra
tion or thermal ex
tremes. Meets MIL-M
10304 specs. Positive
watertight seal of
meter and terminal
studs

PRECISION FUNCTIONS

Write for detailed literature on complete lines. D lUR

ELECTRONIC COMPONENTS

Manufacturers of Precision Electronic Components for Over 35 Years

SEE US AT THE IRE SHOW BOOTHS 2307-2309

PROCEEDINGS OF THE IRE March, 1960 143A



NOW - 48-56 Gauge Wire Coils
built to YOUR specifications

Whatever your application—from hearing aids to missile sys-
tems—Deluxe Coils’ new fine wire plant can supply the miniature
coils you need . . . built to your specifications for precision and
accuracy.

Deluxe Coils’ newest facility spans 15,000 sq. ft. It is air and
sound conditioned and completely equipped to produce all types of
miniature fine wire coils, 40-47 gauge, ultra fine wire coils, 48-56
gauge, and components.

Write for information on Deluxe Coils’ fine wire production
capabilities—and how they can be put to work for you, right away.

DELUXE COILS, INC.
POST OFFICE BOX 318 o WABASH, INDIANA

AUGAT'S REVOLUTIONARY

ELASTACLAMP*

The answer to more effective
cooling of subminiature tubes!

Resilient elastomer will com-

pletely conform to pronounced /"‘"‘L S0
irregularities of glass surface — 77777
thus reducing dangeious hol < =
spots.

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

" lass.
Enlarged section of Elasta g Eniarged section conventional
clamp's inner cartridge. heat-dissipating tube shield.

For additional information write for bulletin No. 559.

AUGAT BROS,, INC.

emark 31 Perry Avenue * Attleboro, Mass.

Whom and What to
See at the Radio
Engineering Show

(Continued from page 142.4)

Acoustica Associates, Inc.,, Booth 4120

Fairchild Court

Plainview, N.Y.

Kurt F., Vogt, A Stanley Jacke, Maurice
Howell, Al Paley, Wm, Katsara, Artie Liers,
A Robert L. Rod, Robert E. Rolnick, Samuel
Markel, Wm, Abourezk, Jeanne A, LaTourette,
Anita L. Langhauser
Heavy-duty ultrasonic cleaners, general purpose
ultrasonic cleaners, immersible transducers, *ul-
trasonic cleaner accessories (baskets, pump and
filter systems, covers, etc.), *ultrasonic cleaning
chemicals, Ii(|pid level switches. continuous li-
quid level switches, and ultrasonic R & D pr
grams.

Actioneraft Products
2 Yennicock Ave.
Port Washington, L.L., V.Y,

Booth 4041

J. F. Murphy, J. M. Pelikan, H. Emory,
W. J. Murphy, B. Oglethorpe

Insulation Sleeving to meet MIL.1-631,
MIL-1.744418,  MIL.1.3190. l.aminated
split sleeve wire markers. Insulation
sleeving, silicone rubber sleeving, marked
and cut to specifications, (AIRTEN)
Specification electronic lacing cords.

e e T T TR IR TR T

Acton Laboratories, Inc., Booths 3840-
3842

533 Main St.

Acton, Mass.

Leroy C. Bower, Jr., John Forrest, Lawrence
Beloungie
Ultra low frequency phase meters”, citizen
Band Transccivers*, FM  Monitors®, #4153
Transmission and Delay Measuring Sets*, Pre-
cision  Shaft  Conplings®,  Adjustable  Shp
Clutches®, Miniature Gear Diives®, Compact
Transistorized Phase Meters. Phase Standards,
Impedance Meters, Precision Drives, and Ampli-
ficrs will he displayed,

Advanced Vacuum Products, Booths
1310-1316

See: Indiana General Corp.

Ad-Yu Electronics Lab., Inc.
217 Terhnne Ave.
Puassaie, N.J.

Booth 3705

A Paul Yu, A Annibale Lupi, A Roland St
Louis, Oscar Santos

Type 205B1 Phasay Detector

*Precision  Millimicrosecond  Phase  Detectors,

15 me to over 1000 me; RF PPhase and Ratio
Meters: direct reading Phase Meters, 1 ¢ps to
300 ke: sensitive Phase Meter, 1° full scale,

0.005° accuracy: Phase Shifters; Delay Lines:
continuously variable, step variable, tapped: Re-
Tays, 40 Microwatt senasitivity, mcct ML speai
fications.

(Continued on page 1tod)

A Indicates 1RE member.
* Indicates new product.
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COMPACT, RELIABLE, VERSATILE ...

this is P&B’s miniature MH relay
i

The MH is not a new relay.

As a matter of fact, we’ve been building
and selling this series for seven or eight years.
Its reliability and exceptional longevity
have been proved in business machines, air-
borne computers and a host of other products.

Engineers like its fast action, its small
size, its light weight. They like the wide
selection of contact forms . . . up to 18 springs
(9 per stack, DC) as well as the fact MH
relays can be furnished to switch loads rang-
ing from dry circuit to over 5 amps at 115
volts, 60 cycle resistive.

A multiple choice of terminations add to
the MH’s versatility. Thisrelay, for example,
can be adapted for printed circuits, fur-
nished with taper tabs or a long list of other
terminals. Get all the facts by calling your
nearest P&B sales engineer today.

N$iT
==
ot - 1
REQUIRES 35 014
CLEARBNCE HOLE

4 FORM C |-
2FORM C =
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’ .
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2 FOR AC
L—ui, - RELATS

The relays below are variations of the MH relay structure.

(©)

)

MA LATCHING ¥

Electrical latch, mechanical re-
sef, Small, versatile ond offered
with selection of contact

arrangements.

MH ENGINEERING DATA

GENERAL:
Breakdown Valtage: 500 valts
RMS between all elements.

Ambient Temperatures: —45° C
to +85°C.{ —65°Cta +125°C
on special order.)

Shack: 30g an special arder.

Vibratian: 10g from 55 ta 500
cps.; 065" max. excursions from
10 ta 55 cps. on special order.

Weight: 2! o1s. max. {openrelay)

Terminals: Pierced solder lugs;
special lugs far printed circuits,
taper tab (AMP =78).

CONTACTS:

Arrangements: Up to 9 springs
per stack.

it "'g
& B
N e

A
o
("0,

MB CONTACTOR “b*2

Contacts rated 60 amp.

duration of 0.3 secands.

volts DC non-inductive. Will
carry 150 amp. surge far a

Material: Y4 "silver standard: Palla-
dium ar gald allay alsa available,

Load: Dry circuits ta 5 omps @
115V AC res.

COILS:
Resistance: 22,000 ohms max.

Pawer: 100 mw per mavable min.
to 4 watts at 25°C max.(200 mw
min, to meet max. shock fvibratian
spec.)

Duty: DC: Continuous. AC: Inter-
mittent {Two pole reloy max.)
open. Sealed units supplied with
full wave rectifier inside can.

Valtages: DC: Up to 110 valts.
AC: Up to 230 volts 60 cycles.

%
(& ﬁ*, =
=
ETUE
A 10|
S
v
MH SEAL-TEMP
Features sealed coil to mini-
mize contact contamination.
Available os hermetically
sealed relay anly,

P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR

@4 POTTER & BRUMFIELD

DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY, PRINCETON, INDIANA

IN CANADA: POTTER & BRUMFIELD CANADA LTD., GUELPH, ONTARIO
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AVAILABLE FROM
STOCK MOLDS
OR CUSTOM MOLDED
TO YOUR OWN DESIGN

Shown above are just a few of the many Rogan
knobs available from stock molds. No tool
charge. Fast delivery. Markings can be branded
to fit your requirements. Special shaft holes at
nominal cost. Send for details and free catalog.
- Visit Booth 1048 at the IRE Show

ROGAN BROTHERS

8009 N. Monticello + Skokie, lllinois

LOW LEVEL DC AMPLIFIER

Model 759-6* low level DC amplifier
accepts DC signals from 5Suv to 1
volt. It will indicate on its own

panel-meter or record on a
meter-type recorder. Having an
inherent accuracy of 0.25% and a
stability of 5uv, the instrument fea-

tures low noise and is low in cost. See it
at booth 3017, IRE Show.

MAGNETIC INSTRUMENTS CO., INC. THORNWOOD, N.Y.

*Also, model 759-5, without panel meter.

A Subsidiary of Pyrometer Company of America, Inc.

N DYNA-TWIN"®
M > TELEX

available with or without Boom-Mike

The Dyna-Twin, a new headset of superior quality and

performance, superior noise abatement characteristics.

n - Excellent fidelity. Being lightweight and designed for

\ maximum comfort it is ideal for all binaural and monaural

. — \ applications. Dyna-Twin is engineered to withstand the

/ rigorous environmental problems of temperature, humid-
ity, vibration and shock. Choice of 4 mikes.

ﬁ _‘:‘&-’iv";‘ysss IT IN BOOTH 2919 — IRE SHOW
Z f: TELEX, INC.

Electro Mechonicol - Acoustic Division
Telex Park e St Paul 1, Minnesola

Whom and What to
See at the Radio
Engineering Show

(Continued from page 144A4)

Aeroprojects, Ine.
310 E. Rosedale Ave.
West Chester, Pa.
Booth 1238

W. C. Potthoff, D. D, Kirkpatrick,
E. B. Webb, W. N. Rosenberg, E. D.
Haigler, A C. DePrisco, B. A. Valocchi
Ultrasonic Metal  Joining  Equipment,
Featuring a new 600 Watt Sonoweld
Unit for joining a variety of similar &
dissimilar metals.

Acrovox Corporation, Booths 2603-2607
740 Belleville Ave.
New Bedford, Mass.

Frank Marshall, Charles E. Krampf, Cyrus
Stonehill, James Krampf, Ralph Parker,
A Louis Kahn, a Dr. Antonio Rodriguez,
Arthur Warner, A Harvey Pickett, Ruppert
Jarboe, Roy Roskilly, Abraham Kalstein, Per
Bogh Henrikssen, Thomas Cary, Owen Wood,
G. Robert Tinay, Paul Goley, Guy Gardner,
Charles Snow, Henry Tayler

CEROL —Rolled ceramic capacitors swith ligh
reliability and high capacitance. CERAF1L—
ultra miniature ceramic capacitors . . . 11
Ouality. Long-Life electrolytic capacitors; Epox
dad Plate  Assemblies; Aeroglaze carbon-de-
posited resistors; POLYCAP capacitors in
per and electrolytic tyvpes.

Aetna Eleetronies Corp.
Readington Road
North Branch, V.J.

Booth M-1
A Joseph F. McDonatd, John Perkins, Frank
Hunter, Robert McDonald, Henry Buser, Rob-
ert We.:tworth

.

-

Servo Analyzer
Nervo Analvzers .0008 to 100
ter Inductors & Capacitors, Ultrasonic Gen
erator T'uning  Inductors, Magnetostriction
Transducers.

CPS. Transm

Ainslie Corp.
531 Pond St
South Braintree 85, Mass,

Booth 1221

Lawrence D, Ainslie, A H. W, Ainslie,
S. Hassan, D. J. Cantelli

Pewgners and Manufacturers of Micro-
wave Antennas and  Associated Equip-
ment. Reflectors. D'reciston  fabrications
for the electronic industry.

(Continned on page 1484)

A Indicates 1RE member.
Indicates new product.

Be sure to
see all four floors!
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Simplified block diagram of Model CF-1. Amplitude and phase input functions are plotted on graph paper for
presentation. Integration is observed on a dc oscilloscope. Absolute magnitude is recorded on any S-A Series
121 or APR 20 Antenna Pattern Recorder with a logarithmic response.
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/A INTEGRAL
COMPUTER |

[
b i Al .. L 4 - : Model CF-1

A sophisticated solution to the vexing problem of solving bounded
Fourier integrals quickly and accurately, Scientific-Atlanta designed PRICES
the Model CF-1 especially for the antenna design engineer. Model CF-1

Fourier Integral

The computer has broad general application including determination of
Computer. .. $9,000

the far fields of aperture antennas from the distribution of the field

in the aperture, the far fields of arrays from the magnitude and Model APR 22
phase of the currents in the elements, the frequency spectra of voltage Antenna Pattern
pulses, and other physical problems involving Fourier transforms Recorder (logarithmic
and their inverse transforms over finite limits. response) . . . $4,300

See the CF-1
and other new
S-A Microwave

Consult your nearby S-A engineering representative for more information. Or you
may write directly to the factory for complete specifications. Address Dept. 433,

SCIENTIFIC-ATLANTA, INC.

Instrumentation |
at IRE Booth i 2162 PIEDMONT ROAD, N.E. * ATLANTA 9, GEORGIA
3909 ' Tel. TRinity 5-7291 4
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superb new
NULL
DETECTOR

The new Keithley 151, incorporating
a unique photo-conductive modulator
of Keithley design, is useful wher-
ever a suspension galvanometer can
be used, and where a galvanometer
is not sufficiently sensitive, fast or
rugged. Currents as low as 2 x 10-13
ampere can be detected.

Ranges: 11 linear ranges in 1x and
3x steps, from 100 uv to 10 vfs.; 5
non-linear ranges, 0.001 to 10 vf.s.,
each covering three decades.

Accuracy: Linear ranges, +39% of
f.s.; non-linear, +10% of input.

Input Resistance: 10 megohms on
all ranges. Max. power sensitivity
over 10-17 watt.

Response Speed: On 100 uv range,
2.5-sec.; I-sec. on all others.

Noise: Below 2% f.s. all ranges.

Zero Drift: Less than 10 uv per day.

Output: 10 volts at | ma f.s.

Price: 151 Cabinet Model . $395.00
151R Rack Model . $385.00

Booth 3907, IRE Show
) S

KEITHILEY
INSTRUMENTS

12415 EUCLID AVENUE
CLEVELAND 6, OHIO

148A

Whom and What to
See at the Radio
Engineering Show
ge 146.44)

from p

(Continued

Airborne Instruments Lab.

Division of Cutler-Hammer, Ine.
Deer Park, L.L, N.Y.

Booths 3316-3318, 3413-3.417
A J. Bisby, G. McCarthy, A A. Robert-
son, M. Rowe, [I. Cunningham, W.
Woodbury, D. Clark, A H. Hechtman,
A M. Lebenbaum, A C. Fowler, A W,
Tolles, A G. Litchford
Systems & Equipment in the Fields

Radar, Radio Astronomy, Mic
Medical Electronics, Rcceivers 1
plifiers, Automation, Space Te K
Air Traffic Control Antennas & Comput
ers.

Aircom, Inec.
48 Cunmiington St.
Boston 15, Mass,

Booth 1106

A Robert A. Rivers, Edward J. Stack, Herbert
Shprentz

AIRCOM

INCORPORATED

48 CUMMINGTON ST., BOSTON, MASS.

*Telemetering Antennas, *Beacon Antennas,
~Telemetering-Transmitters, *3 DB Sidewall
Coupler, *Matched Hybrid, *Noise Sources, *Cast
Short Cavities, Microwave Equipment; Tees,
Couplers, Detectors, Attenuators, Loads, Tuners,
Slotted lines, Gain Standard Horns, ’hase Shift-
ers, *Adapters.

Airflyte Electronics Co., Booth 1217
535 Avenue A
Bayonne, N.J.

Milton Feinman, Robert Schmitt, Thomas
Monaco, Raymond Ferri, Richard O’Brien, Ben
Novy

Slip ring assemblies and brush block assemblies
for synchros, resolvers, gyros, Strain gages,
radar pedestals; commutating devices for sam-
phng, analog digital conversion. telemetering,
and all switching applications. All items per
MI11.-5272, MIL-E-53400, and MIL-E-5422

Air-Marine Motors, Inc.
369 Bayview Ave.
Amityville. L. Y.
Booth 2601

A Arthur W, Forsberg, A Oskar W. Giesecke,
William L. Sly, James E. Foltz, A David H.
Thomas

Vane Axial Blower, Model E-2543-200

Due to uniyue design and Class F insulation,
the F-2543-200 blower withstands an ambient of
d has life above 3,000 hours. Meets
1008 and MIL-E-3422D, Weigh« only
delivers 200 CFM at 3;”wg, operating

from a 200V, 30

Cont ed on fage 1352,

400 cps supply.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

FOREMOST

IN DELAY

LINES

NEW

Lumped-constant deloy
lines with 100:1 delay-
to-rise time ratios, low
attenuation, minimum
volume . . . . now on
o regulor production

basis.

For literoture on
our many types of
delay lines,
write

COLUMBIA TECHNICAL CORP.

61-02 31st AVE., WOODSIDE 77, N.Y.

See us at booth 1112 IRE Show

S MITH Makes
.E VERYTHING
PLUGS

in
|
? A JACKS

CONNECTORS
BINDING POSTS - HARDWARE

Industrial users of electronic components
know that “It's Sound Planning
to Specify SMITH™ because.

« SMITH quality of materials and workman-
ship cannot he surpassed.

« SMITH dependability assures prompt, intel-
ligent attention to your requirements, large
or smail.

SMITH standard products can be found on
the shelves of every important distributor
from coast to coast.

.

We have facilities for speedy and economical
production of special parts and assemblies to

rigid specifications. [nquiries invited. .\F
5 o
3
” ‘.,.._

é@} Send for your copy

of our 44-page
T A

Catalog No. 59
HERMAN H. SMITH, INC.

Manufocturers of Electronic Components

2326 NOSTRAND AVENUE =+ B'KLYN 10, N. Y
CLOVERDALE 3-7900

See Us At IRE Show Booth #2325
March,

1960



an essential source
of information for
designers, technicians
and research workers
in electronics

Reducing Amplifier Distortinn
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ELECTRONIC TECHNOLOGY—in step with the accelerated
expansion and diversification of electronics—embraces
the subject with new thoroughness.

Here you will find full coverage of the entire field;
detailed up-to-the-minute descriptions of all classes of
apparatus embodying thermionic and semi-conduct-
ing devices; regular articles by leading authorities
on telecommunications, television,

radio, radar,

computers, control apparatus, measuring equipment,
ELECTRONIC TECHNOLOGY, which is the new title of
Electronic & Radio Engineer, is the magazine for all
concerned with design, development and industrial
application.

With extended and improved content it offers the
ultimate in technical journalism—to keep you abreast

of progress in this virile industry.

Britain's Leading Magazine for advanced thinkers and workers

ﬁ—

MAIL
THIS COUPON
TODAY

Electronic

technology

TO: BRITISH PUBLICATIONS INC., 30 EAST 60TH STREET, NEW YORK 22, N.Y.

Please enter my/our subscription to ELECTRONIC TECHNOLOGY for:

12 MONTHS (12 ISSUES) $9.50
36 MONTHS (36 ISSUES) $19.00 (A SAVING OF $9.50)

CHECK/M.O. FOR § ENCLOSED

oo

BILL ME LATER

NAME

ADDRESS--

e et ea e e ee [ 1) RN
e STATE caemaeenenoian e
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MELPAR APPLIES
ELECTRONIC
CREATIVITY

TO SEVEN

PRINCIPAL AREAS

OF ACTIVITY

DETECTION & IDENTIFICATION

ANTENNAS AND RADIATION—

Equipped with the best research and
development facilities, Melpar is able
to reduce customers’ requirements to
physical equipments. Melpar, support-
ing its leadership in advanced con-
cepts, has established 19 antenna test
ranees for proof of performance. Also,
Melpar provides a unique quick reac-
tion facility through its “follow on”
production. The Company’s experience
in new ordnance and electronic counter-
measures systems is currently being ap-
plied to the nation’s newer missile and
satellite programs.

FLIGHT SIMULATION & TRAINING

—("oncurrent design and development
of simulation and training equipment

COMMUNICATION & NAVIGATION

—Ieading in the application of novel
printed circuit techniques to achieve
a new order of miniaturization and
compact design, Melpar is responsible
for many innovations and new con-
cepts in data transmission links, micro-
wive receivers, communication terminal
equipment, secure communications de-
vices, and remote control systems. Mel-
par maintains extensive field operations,
including a faeility at Tueson, Arizona,
where avionic equipment and systems
are studied, installed, and tested for
the Army’s Electronic Proving Ground
(Fort Huachuca).

PHYSICAL SCIENCES—Recognizing
the need for a partnership between

that matches the exacting demands of b i \, electronics and ph 'sical sciences, Mel-
new aircraft schedules gives Melpar !:‘r =44 par has established a materials research
proved ability to design and develop 4 | f',‘”’ laboratory within its electronics com-

"$ —Melpar has exceptionally broad expe- 58S,
u rience in data analysis. Melpar designs ;ﬂ\'
3.\ and develops special equipments and

\ systems for early detection and identifi-
S 1 cation. A large engineering capability has
| been assembled in these areas. New de-

&

\,

tection-identification methods and tech-
niques are constantly being developed.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

complete mission-type simulators for - R3( sty - plex. Rescareh on the structure and

fixed and rotary-wing aireraft, radar
and fire control, and missiles. Melpar
excels in the ability to derive and re-
produce system analogs rapidly while
accurately preserving all of the original
equipment’s tolerances.

application of new materials to support
electronics is advancing at Melpar.
Fxperienced research staffs are now
evolving practicable, workable designs
in such areas as high temperature effects
on materials and molecular electronics.

March, 1960



... proved ability, experience
assure
S\ electronic achievement

etilifing N MELPAR'S ENGINEERING DIVISION makes a continu-
ing creative contribution to electronic development. And a number
of significant electronic achievements have resulted from Melpar’s
imaginative approach to project and system engineering.

Electronic achievement at Melpar resulted in the conception, design,
and production of one of the largest airborne electronic systems
ever developed—the first integrated electromagnetic reconnaissance
system . . . and two of the largest ground electronic systems—a
ground based reconnaissance data handling system, and the F-101B
weapon system simulator.

= MELPAR EQUIPMENTS form an integral part of many ad-
vanced weapons systems, and equipment developed at Melpar will com-
prise a part of the first manned-satellite launched into orbital flight.

For details on provocative job openings in advanced scientific,

. engineering areas, write to: Department 1-8, Profes-

(?ATIA HA%DL'NG—I\IRIIIPM demgn_& sional Employment Supervisor, 3610 Arlington
evelops, and produces fully automatic Blvd., Falls Church, Virginia, in historic Fairfax

¢ data handling systems with both tre- . N
\?g;‘.l,}; mendous data gathering capacity and County, 10 miles from Washington, D. C.

N 4 the ability to process results in a
| relatively short time. New approach

=
| philosophies have been applied to
\\I('/ the development of special purpose An Arsenal of Technolog

.'
computers, tactical displays for weapons @
systems, and gystems for both data reduc- M E I P A R —
tion and data processing. Melpar has full = I N c
data handling resources, with a broad .- . .
range of (‘llStEmGl‘ services—from prob- A Subsidiarv of Westinghouse Air Brake Company

lem analysis to complete system design. ~==00lk—e—m—————
Department T-1

MELPAR, INC.
3610 Arlington Boulevard, Falls Church, Virginia

Please send me a copy of your descriptive brochure, which

RECONNMSSANCE—Early design

and development experience with re-
{ .  connaissance systemsled Melpar to rec-

S

- \\ P, ognition of the possibilities inherent outlines your full capabilities and resources for original con-
—— in new reconnaissance techniques. Now, ception, design, and production of com plete weapons systems.
) Melpar leads the industry in the devel- NAME

e opment, design, and production of re- = =

“~NZ.-.. connaissance systems that incorporate TITLE -
& X new and sophisticated techniques. One COMPANY

%‘B example of Melpar's leadership in this —

7 area is the conception, design, and pro- ADDRESS -

duction of one of the largest airborne
electronic systems ever developed.

P — e e — — . —— — —— — —— —— —

——— e ——— — ————— i e}
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APM
HEXSEALS

Modular

SWITCH and
SHAFT SEALS

-

e Fit all industrial electrical
controls.

e Meet Military Specifications:
MIL-B-005423A (ASG),
MIL-B-19257 (Ships),
SCL-6303 (Sig. Corps),
Par. 183.10-20, Part (B)
U.S. Coast Guard.

SEND FOR CATALOG 359A-1
describing items above, also seals for

circuit breakers, indicator lights and
other electronic components.

@ A.P.M. Corporation

252 Hawthorne Ave., Yonkers,N.Y,
YOnkers 8-2010

Designers and Manuf ers of

HIGH PRESSURE STATIC AND MOVABLE SEALS

HEXSEALS® « SEELSKREWS® « SEELBOLTS® . SEELRIVITS®

Visit Our Booth 1229 at the IRE Show
152A

Whom and What to
See at the Radio
Engineering Show

{Contined from page 1484)

Airpax Electronics Incorporated

Seminole Division
Ft. Lauderdale, Fla.
Cambridge Division
Cambridge, Md.
Booths 2306-2308

A H. A. Cook, o D. H. Holdt, J. W. Sullivan,
A W. Heisler, W. Kouzoulas, o D. A. Robin-
son, A T. Dee, B. Linthicum, A L. Gorder, M.
Everhart, F. Marsh, J. Griffin, M. Rogers

Electro-magnetic circuit breaker

Electro-mechanical and transistor choppers®,
electro-magnetic circuit breakers, magnetic am-
plifiers, power, audio and pulse transformers,
frequency detectors, tachometers, stretch indi-
cators®, demodulators, power amplifiers and me-
ters. Hermetically sealed, miniature circuit
breakers provide protection in critical circuits.
Short or long time delays available, operation
from DC, 60 & 400 CPS.

Airtron, Inc.,, Booths 1610-1618, 1709-
1717

See: Litton Industries, Inc.

Aladdin Electronics Division, Aladdin
Industries, Inc., Booth 1918
703 Murfreesboro Road
Nashville 10, Tenn.

F. G. Bassler, oA W, W, Stifler, o P. E. Dicker,
A C. L. Freel

Ferrite Core Inductors. Miniature & Micro.
Miniature Pulse  Transformers,  Wide-Band
Transformers, High Quality [.F. Transformers,
Missile 1.F. Transformers.

Alden Electronic and Impulse Record-
ing Equipment Co., Inc., Booth 1512
P. O. Box 125—W ashington St.
Westboro, Mass.
Milton Alden, A John Alden, Edward Cross,
George Stafford, Lawrence Farrington

Direct Graphic Recording with Alden “Flying
Spot™ Component Recorders for instant tone shade
recordings in scanning, sampling or time base data
collection. Precision Graphic Recorder for under-
water sound; Ceilometer Recorder for cloud
height. Recorders for flaw detection. Spectrum
Analysis, Radar, Infrared, Sonic, and Cltrasonic.

Alden Products Co.
117 N, Main St
Brockton 64, Mass,
Booths 1508-1510
Russell Hawkins
— y — — \'. —
A IN
L A A = Jl=— U= J

PRODUCTS COMPANY

Building Block Components to Mount, House,
Fasten, Connect and Monitor Electronic and
Electrical Circuitry. Plug-In Chassis and Minia-
ture Circuit Packages, Terminals and Cards,
Cabinets, Miniature Indicating Lights, “INMI”
Connectors, Detachable Line Cords.

-

(Continued on page 154A4)
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last year
at the IRE Show

introduced
PRESSMAN'S
TRANSISTORIZED
CIRCUITS FOR
DIGITAL COMPUTERS
this year
see the fabulous

ENCYCLOPEDIA
ON CATHODE-RAY
OSCILLOSCOPES
AND THEIR USES

(2nd edition}

and many new titles

for the engineers.

booth 4516

JOHN F. RIDER PUBLISHER, INC.

Dy % 116 West 14th Street, New York 11, N. Y.

THE AMCO MODULAR

INSTRUMENT ENCLOSURE SYSTEM

TWO COMPLETELY NEW LINES ADDED {N STEEL AND ALUMINUM TO GIVE

3 COMPLETE MODULAR FRAME LINES IN ONE OVER-ALL SYSTEM

A. Custom Line. Removable multi-panel, cowlings
(19" width increments). Custom appearance for
series mounting —space-saving and iXeal for com-
Qlex consoles. Double channel 16 gauge steel.
Meets EIA standards.

B. Semi-Custom Line. Multi-width cowlings for
sil:igle-unit appearance with frames in series. 19°
wide panels, any thickness, can be recessed to any
depth. Extra rugged, 14 gauge steel, hox-type
channel construction. Conforms to EIA mounting.
C. Aluminum Line. Box extrusions, cast corners
for fast, easy assembly of cabinets any size from
7" to 20" in height, width or depth. Lock by hand,
built-in locking device. All sizes standard.

D. Accessories. A full line of Amco integrated
accessories (blowers, slides, mounts, lighting, etc.)
Cost savings. Orders can be grouped for best dis-
count. Free Amco pre-assembly, 3 week delivery
on standard parts! Send for free literature.

Booth #4412 & 4414
AMCO ENGINEERING CO.
N\ 7333 W. Ainslie Street, Chicogo 31,

March, 1960



Announcing ...

GO @ RECTIIFIIER

DELGD RA

ngh ﬂua"ty From the leading manufacturer of power transistors, new Silicon Power Rectifiers

to meet your most exacting requirements. Even under conditions of extreme
temperatures, humidity and mechanical shock, these diffused junction rectifiers
continue to function at maximum capacity! Thoroughly dependable, completely
reliable—new Delco Rectifiers are an important addition to Delco Radio’s high

EXtreme Re“ablllty quality semiconductor line.

High Performance

Conservatively rated at 40 and 22 amperes
for continuous duty up to case temperatures of 150°C.

AVG. DC NORMAL MAX. MAX,
TYPE CURRENT MAX. TEMP. FORWARD DROP REVERSE CURRENT

IN1191A | 22A 150°C [1.2V at 60 amps. 5.0 MA
1N1192A | 22A 150°C |[1.2V at 60 amps. 5.0 MA

/ ‘/=e£ \ b 1N1193A | 22A 150°C [1.2V at 60 amps. 5.0 MA
\\ / =|\ IN1194A | 22A 150°C [1.2V at 60 amps. 5.0 MA

140 DA — \T

1N1183A | 40A 150°C [1.1V at 100 amps. 5.0 MA
1N1184A | 40A 150°C [1.1V at 100 amps. 5.0 MA
1N1185A | 40A 150°C |1.1V at 100 amps. 5.0 MA
IN1186A | 40A 150°C 1.1V at 100 amps. 5.0 MA

at 150° C case temper-
ature and rated PI1V

For full information and applications assistance, contact your Delco Radio representative. D E LCO

Newark, New Jersey Chicago, lllinois Santa Monica, California

1180 Raymond Boulevard 5750 ‘Vest 51st Street 726 Santa Monica Boulevard
Tel: Mitchell 2-6165 Tel: Portsmouth 7-3500 Tel: Exbrook 3-1465 RA D I O

.L—.OOO MAX

Division of General Motors « Kokomo, Indiana Libid
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i COAXIAL
SWITCHES

for use in 32 transmission

See us at
Booth 1716-1718
IRE Show

; Pressurized or unpressurized
2 Militarized version to meet MIL Specifications

AvalLABLE 1.2 or 4.5 second switching time

rEATURES: High pcak power handling capacity — % megawatt
at one atmosphere absolute pressure
Motor-driven or hand-operated

Wr,{e lor . ANTENNA SYSTEMS — COMPONENTS ~ AIR NAVIGATION AIDS — INSTRUMENTS
complete information

on AMCI 7 Manufacturing Compuany

Coaxial Switches ‘\” 299 ATILANTIC AVE., BOSTON, MASS

CABLE
CLIPS

*
of all Nylon

for severe conditions

TN

* N AR -
gt@l L, welcomés new
0/ J\‘;. industry

Celluloce

for maximum

b

economy

FEKESSER

Black Hylon
SCREWS
and NUTS

Acid resistant

Award-winning 112-page

SITE BOOK

*

Need no insulation

*

Can’t rust

*

Con't corrode

on your firm's letterhcad:
Visit us at Baath 4003 IRE Shaw

WECKESSER COMPANY

Dept. af Business Development

Minnesota

Site-see from your desk! This factual
brochure shows with photos latest
industrial details of 123 Minncsota
citics, and lists 424 current site arcas
with name of local contact. Write,

Whom and What to
See at the Radio
Engineering Show

mue n page 1

Alfax Paper and Engineering Co,,
Booth 1514

Box 125—Washington St.

Westboro, Mass.

M. Atden, S. C. Sviokla, E. D. Cross
Instantly visible graphic recording paper. re-
kul:‘ eovarylling o Ldnteal Gace  sigual
(micro second duration) to slow beat saturated
signal. all simultaneously, electricity the ink—
lls.inlensixy the shading control. Fastest eye-
brain interpretation of records now possihle. Tone
shades make record easily distinguishable by eye
for greater scientific interpretation.

Alford Manufacturing Co., Inec.
299 Allantic Ave.
Boston 10, Mass,
Booths 1716-1718

A Andrew Alford, A Harold H. Leach, Thomas
E. MacKenzie, David P. Flood, A Fred Abel,
W. Hugo Liepmann

Multimegawatt Coaxial Switch

Transmission Line Hvbrids. Coaxial Swi
Tapered Reducers, RF L line Stretc
Adjustable Matching Networks, .Antennus,
ter S 1 1a A tic Impe

\t-

3 .
10E

tor S,
Plotters.

Alfred Electronics
897 Commercial St,
Palo Alto, €Calif.
Booth 1633

A Fred W. Kruse, Jr.,, a Paut N. Fulton,
A Gene Brakeman

Alfred Sweeping Power Supply
Power supplies for microwave devices, nncere
wave amplitiers, microwave sweep oscillators
microwave power levelers.

Alite Div., Booths 2205-2207

ee: U.S. Stoneware Co.

72

All Products Co., Booth 2835
P. O. Box 110
Mineral Wells, Texas

A John Dunlavy, A Tom Smith, A Jim Buz-
bee, Cart Kessler

Complete Antenna Systems Trom ULF to Micro-
wave., Special Purpose Antennas, Towers, and
Rotators. vtt,  development, at

production facilities. Sysiet ultin

i on 1564)

A Indicates IRE member

5713-17 Northwest Hiahway, Chicago 46, M.

154A
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0T6000

How do you take the temperature
of an electronic system?

Use ONE Compact, Accurate, Lightweight, Completely Transistorized Oster-
Developed Temperature Indicating System. Replaces 6 Indicating Systems.

The device illustrated

' == e senses and displays
% the highest of 4 tem-
perature sensor signals

on the Convair B-58
supersonic bomber. It also reads out the tem-
perature of the plane’s 2 refrigeration systems.
However, the unit can monitor temperature
of any military or commercial electronic sys-
tem. Special versions can be furnished to
monitor any analog voltage signal.

Indicator
Package

® Front

Entire unit (component parts illustrated) has
an accuracy of 114%, weighs only 3.85 lbs.
max., requires only 234" panel space, and does
the work of 6 indicating systems. Component
parts consist of 4 sensors, a computer package
with 6 channels, and a hermetically sealed
indicator package.

The unit is typical of Oster designed equipment, Computer Package

For help with your instrumentation and display problems, talk to the
specialists at the Avionic Division. Burton Browne Adverhising

THER P .
; oseestt ot MANUFACTURING CO.
S::\vcc;sros ﬁ%:;;:;(:;s oﬁ” Specialists in Instrumentation and Display
Resolvers Servo Mechanisms Avionic Division
Motor Tachs DC Motors Racine, Wisconsin

Servo Torgue Units

EASTERN 310 Northern Blvd. e Great Neck, Long Island, New York WESTERN 5333 South Sepulveda Bivd. o  Culver City, California
OFFICE  Phone: HUnter 7-9030  «  TWX Great Neck N.Y. 2080 OFFICE  Phone: EXmont 1-5742 ¢ UPton 0-1184 « TWX S. Mon. 7671

Interesting, varied work on designing transistor circuits
and servo mechanisms.
Contact Mr. Robert Burns, Personnel Manager, in confidence.

M. , 1
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GUDELACE
is engineered
for

problem-free

lacing <}~

o

It’s no accident that Gudelace is the
best lacing tape you can buy. Excellence
is engineered into Gudelace. A sturdy
nylon mesh is meticulously combined
with the optimum amount of special
microcrystalline wax. Careful selection
of raw materials and superior methods
of combining them give Gudelace out-
standing strength, toughness, and sta-
bility. Gudelace is the original flat lacing
tape which distributes stress evenly over
a wide area. It is engineered to stay flat;
it will not stretch out of shape when
pulled. Gudelace’s nonskid surface pre-
vents slipping, eliminating the too-tight
pull that causes strangulation and cold
flow. Durability and dependability make
Gudelace your most economic buy—
with no cut insulation, fingers, or feelings.

Write for Data Book with specifica-
tions on Gudelace and Gudebrod’s com-
plete line of braided lacing tapes and
dial cords—Temp-Lace, Stur-D-Lace,
and Gude-Glass.

Visit Gudebrod Booth 4025
at the IRE Show.

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.

Whom and What to See at the
Radio Engineering Show

(Continued f

Allegheny Electronic Chemical Co,,
Booth 4023
207 Hooker-Fulton Building
Bradford, Pennsylvania

Don Atkinson, L. J. Droege, N. J. Egli, R. L.
Leslie

Silicon in all forms—Densified Chunk. Billets,
Cast Rods. Seeds. Doping Alloys, Ningle Cry-
stals. Slices and Special Forms,

Allegheny Ludlum Steel Corp., Booths
2509-2515

See: The Arnold Engineering Co.

Allen-Bradley Co.

136 West Greenfield Ave.
Milwaukee 1, Wis,
Booths 23142316

A Wm. W. Garstang, A George W.
Vate:, A. Pfister, C. Dickinson, H. Za-
bel, & B. Tellkamp, A H. Schlicke,
A E. Schwartz, R, Hower, A B. Budny,
P. Leow

Subminiatire components; rectilinear ad-
justahle fixed resistors; narrow band
pass filter for UHF telemetry frequen-
cies; ferrites; ceramic capacitors; ceramic
filters; fixed composition and metal film
precision resistors.

Allied Chemical Corp., General Chemical
Division, Booth 4216
40 Rector St.
New York 6, N.Y.
G. T. Stribling, W. H, Witzleben, A C. Struyk,
R. F. Blessington, H, L. Eisen, G. H. Lordi,
P. E. Drott

Complete line of Baker & Adamson® Electronic
Grade Chemicals.

Allied Control Co., Inc., Booths 2905-
2907
2 East End Ave.
New York 21, N.Y.

Edward Bachorik, Edward P. Olson, Homer A.
Yates, James A. Diciolla, Gerard T. Wilson,
A Kirby B. Austin, Ralph Ferry, A Michael J.
Sakatos

Relays, Switches, Solenoid Valves. Featuring
new Subminiature Relays: "6PDT and *4PDT
Printed Circuit and *DPDT  Sensitive. Also
complete line of Subminiature, Miniature and
Power Relays. Subminiature Single and Double
Pole Togxle and *3-Pole 'ush-Button Switches.
Qolenoid Valves: 2- and 3-Way and Metering.

Allied Radio Corp., Booths 3915-3917

SQee: Knight Electronics Corp.

Alpha Metals, Inc., Booth 4328

56 Water St.

Jersey City 4, N.J.

H. Hertzog, R. Shonberg, N. Bilsky, A. Krail,
H. A. Cohn, J. Kennedy, M. Boyle, F. C.
Disque, W. Hasek, A. Mann, T. Fisher, H.
Greenberg
Semiconductor materials: base tabs with new
dense permanent coatings, Ultrashigh purity dot
materials: spheres. discs. cylinders to closest
tolerances.  “*Gold-Furms™ for  Silicon Devices.
Preformed solder shapes for automatic solder-
ing. Centricore energized rosin filled solder.
Printed circuit fluxes, chemicals.

Your firm not listed?
If you would like to become an exhibitor in
the 1961 show, write for information to IRE
Exhibits Dept., 72 W. 45th St., New York 36.

156A
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Alpha Wire Corp.
200 Varick St.
New York It1. NY.

Booth 1103

Howard B. Saltzman, Jack Kirschbaum, Donald
Rappaport, Maxwell Harts, Nat Forst, Joseph
Maresca, Sol Kaplan, Gil Geffner. Sidnev Man-
ners

ALPHA WIRE

Capy; S e \at
©* ALPHLEX® Tubing & Stee¥'™®

Electronic wire and cahle for military and com
mercial use, insulating mhing and sleeving, zip-
per nithing, lacing cord and tapes. and special
facilities for harnesses. assemhlies and enston
cables.

Altec Companies, Inc., Booths 3802-3804
See: Ling Electronics, Inc.

T

Amco Engineering Co.
7333 W. Ainslie St
Chicago 31, IIL
Booths 1112-1414

Robert C. Komarek

Electronic Instrument Cabinet Enclos.
nres—Two complete lines of Modular
Instrument Enclosures in  Steel. One
complete  line of Aluminum Modular
Instrument Enclosures. *New Air llirec-
tion Control Rack Mounted Blowers,

W L] BGRINIETTTTTR TR A

American Aluminum Co.
230 Sheflield St.
Mountainside, N.J.

Booth 1130

Robert Brawn, C. Hunter, M. Klausmann, H.
Brucker, E. Parsell, R. Williamson, W. Demp-
sey

Deep drawn and spun aluminum products for
the electronics industry, Flat work, Complete as-
sembly facilities. Gmernment certified anodizing.
heli arc and spotwelding.

American Bosch Arma Corp., Booths
3910-3914
320 Fulton Ave.
Hempstead, N.Y.
W. C. Baker, A C. M. Smaltz, o E. J. Keonjian
Systems Capabilities of Arma Division, Micro-
Miniaturization Advances in_Digital Compmter
Components & Packaging, Lightweight Electric
Motors and Heavy Duty Motors Produced by
American Bosch Division, and Representative
Products of Other American Bosch Arma Di-
visions.
{Continned on puge 159.4)

A Indicates 1RE ember.
* Indicates new product.
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SEQUENTIAL ACCESS

SUFFER STORNGE =

Compact - Reliable - Rugged 240

COMPACT

These new designs make possible greater storage capacity in less 336

space than ever before.

The 314” unit (shown above) provides standard capacities of 36, 72, 420

90, 120, 126, 144, 210 and 240 characters, with 4 to 12 bits per 462

character.

The 7" panel height accommodates up to 1,560 characters. 594

The 1014” unit accepts a total of 4,032 characters. 702

FAST 864

Access time of 2 microseconds. 924

Minimum character loading or unioading time is 5 microseconds.
RELIABLE 1080

The number of transistors and diodes is held to a minimum through 1122
the use of magnetic logic. The advanced design of these coincident- 1254
current buffer storages uses only two power supply voltages thus

simplifying power needs and circuitry. 1326
FLEXIBLE CONTROLS 1560
Standard — These include memory clear, address reset and an
internal maintenance program. Marker pulse outputs show when the
buffer is fully loaded or unloaded. 1638
Optional — Electronic clear and reset, muitiple field selection, addi- 1710

tional marker puises and automatic read-write mode.

2070

RUGGED
DI/AN buffer storages are made with strict quality control. All circuits 2346
are fully encapsulated in different colors for complete protection and 2652
\-easy identification. Glass base cards are sealed against moisture. 3192

DI/AN Controls offers a complete line of coincident-cur-
rent magnetic core buffer storages for single block 3306
storage, non-destructive readout, format changing for card 3654
punch and rotary bar printer, and sorting applications.

Send for complete information about these space 4032
saving, ruggedized, buffer storages.

Di/An Controls, Inc.

Magnetic digital/analog systems and components
S —
40 LEON STREET, BOSTON 15, MASS. » HIGHLANDS 5.5640 » TWX ROXBURY, MASS. 1057
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HIGH TEMPERATURE

CABLE
CAPABILITIES

Our experienced Design Engi-
neers specialize in cable and
cable assemblies utilizing Tef-
lon® insulated hook-up wire
(large and small), solid core
and air dielectric coaxial
cable, shielded and jacketed
multi-conductors—or any com-
bination of these.

Many leading aircraft and
electronic manufacturers are
taking advantage of Tenso-

lite’s cable design and produc-
tion facilities. Let us work
with you in translating your
requirements into highly reli-
able jumbo cables and cable

assemblies.

ENAMELED PRODUCTS

High temperature magnet wire—and
other enameled wire products—must
be produced under exacting dust-free
conditions. To assure this, Tensolite
recently set up its Mechtron Division
in a separate and specially designed
plant. Tensolite is the only manufac-
turer to provide this assurance of
reliability and high quality.

FREE

Valuable New Catalogs! Just clip this
to your calling card or letterhead!

Please RUSH me your new:

[] Wire, cable, cable assembly catalog.
] Magnet wire catalog.

O For Reference Only.

[0 Have Representative Contact Me.

N B B BN BN BN Bm G5 Bn B BN O B

7eneolele

HIGH TEMPERATURE

WIRE
AND CABLE

HOOK-UP Wire —Mil Spec & ThinWall

Teflon — Extruded, Spiral Wrapped,
and FLEXOLON wire

Types E-EE to MIL-W-16878 and

NAS-703  (—90° to +250°C)

Vinyl — Extruded, and parallel
wrapped
Types B-C to MIL-W-16878 and
NAS-702 (—55° to +105°C)
Types LW-MW to MIL-W-76A
(—40° to +80°C)
Super-flexible wire (—40° to +60°C)

COAXIAL CABLE
Solid Core and Air Dielectric
Designed to MIL-C-17B
RG Specs. (—90° to +250°C)

MULTI-CONDUCTORS

Standard and Custom Designed to
Military and Industrial Specs.

AIRFRAME WIRE
Designed to MIL-W-7139
(—90° to +250°C)

MAGNET WIRE

To Meet MIL-W-19583, Type IIl
16 thru 50 AWG, ST, HT,
TT, & QT (—90° to +250°C)

OTHER PRODUCTS

Asbestos Wire to  Ribbon Cable
MIL-C-25038 Shielded and

. Unshielded
Antenna Wire Bondable Teflon
Low Capacitance Wire
Cable High Strength
§ g Conductors
Wire Coated with e
Teflon (100X) Nickel Plated
: Conductors
FEP Resin Heari :
earing Aid
Tone Arm Wire Cordage

7 ensolele

INSULATED WIRE CO,, INC.

A subsidiary of Carlisle Corporation
West Main Street, Tarrytown, N.Y.
Pacific Division:

1516 N. Gardner St., Los Angeles, Calif.

®DuPont

See us at Booth 4330 at the IRE Show
158A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE March,



Whom and What to
See at the Radio
Engineering Show

(Continued from page 1564)

American Electrical
Ieater Co.
6110 Cass Ave.
Detroit 2, Mich.

Booth 1033

Robert A, Kuhn, A Frank W. Kuhn, B.
Vincent Benton, Evan G, Edwards

Our display will feature our complete
line of American Beauty Electric Sol-
dering Irons and Accessories—including
our *NEW 30-WATT “Bantam X7
Series Soldering Irons in WK and #4"
tip-sizes  featuring  scientifically-vented
casings in straight or angle type, hotter
tips and cooler handles.

American Electronice

Laboratories, Inec.
121 N. Seventh St.
Philadelphia 6. Pa.

Booth 3935

Robert D, Freedman, Hamilton Priday, George
Landfear, Maurice Polayes, Tom Burke

’

Transistor F-Max Test Set*, Model
AETy 120-A Video Amplifier. Model 175

Electronic  Battery*, Coaxial Micro-
wave Crystal Switch®, Circularly Polarized Horn
Antennas*, Waveguide Crystal Detector Mounts*
Complete crysti! video receiving system includ-
g the Conical Helix Antenna—Waveguide
Dummy [Loads"—Coaxial DC Blocking Capaci-
tors*

American Electronics, Inc., Booth 1927
1025 W, 7th St.
Los Angeles 17, Calif.

A Al Romano, Ed Cancilla, Paul Kreager, Jack
Gasaway, Harrison Frank, Jack McNutt
Electronic components and complete equipments
for the airframe, missile, electronic, machine
tool industries; power supplies, toll collection,
peripheral data processing equipment for gen-
eral industry; tape recorders for broadcast, in-
dustrial applications and personal use; environ-
mental testing lahoratories for military and
consumer products,

American Enka Corp., Booths 4306-4310
See: William Brand—Rex Div.

American Lava Corporation, Booth 4502
Cherokee Blvd. & Mfgrs. Road
Chattanooga 5, Tenn.
STEATITE DIVISION: W. H. Rennick, J. L.
Rifkin, George Patton, Ken Simpson, J. J." Nu-
gent
TITANIA DIVISION: R. B. Williams, Carl
Day, E. Dudley Bell, J. D. Rivers
Multi-pin  hermetically sealed headers, *special
assemblics such s by.pass filter units for air
borne military equipment, *high voltage and
lightning arrester capacitors, thin alumina ce-
ramic transistor platforms, *micro-modules and
electron tube insulators, metal-ceramic combina-
tions. (New and complex molded shapes.)

(Continued on page 1604)

A Indicates 1RF member.
* Indicates new product.
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BOOKS

ELECTROMAGNETIC FIELDS, ENERGY AND FORCES

By R. M. Fano, LAN JeN CHu, and R. B. ApLER, all of M.LT. A consistent
presentation of macroscopic electromagnetism in matter. Mathematical and phys-
ical concepts are introduced in the order of ease of comprehension. Includes many
new and logical ideas for presenting the material.  1960. 520 pages. $12.00

FUNDAMENTALS OF ELECTRONICS

By E. NORMAN LURCH. State Univ. of Neu Yort Covers the whole vast field
on an intcrmediate level, equipping the reader with 4 working introduction to
any area, including computer systems.  1960. 631 puges.  S8.25

ELECTRONIC CIRCUITS, SIGNALS, AND SYSTEMS

By S. J. MasoN and J. H ZIMMERMANN, both of M.LT A two-part treatment.
covering first the application of algebraic methods in it and system analysis.
then the application of function-theory methods.  1960. 616 puger. S$12.50

DIRECT CONVERSION OF HEAT TO ELECTRICITY

By J. KAYE and ]. A WFLsH. bhoth of M.IT. Extends thermodynamics of ir-
reversible processes to thermoelectricity, thermionic emission, direct conversion
of heat to clectricity. Reports on the thermoelectron engine and solid-state thermo-
electric gencrators. 1960, Approx. 384 pages.  Prob. $8.75

INDUSTRIAL ELECTRONICS AND CONTROL,
Second Edition

By R. G. KLOEFFLER, Kwivas State Unir. Spans the whole field with a complete
survey of electronic theory. Initial approach is through solid state theory rather
than theory of tubes. Gives material on magnetic amplifiers, computer principles.
strumentation, etc. 1960. 540 puges.  $10.00

HYDROMAGNETIC CHANNEL FLOWS

By L. P. HARRIS, GE Research Laboratory. Analyses for three flows of viscous.
incompressible, electrically conducting fluids in high-aspect ratio rectangular
channels, subjected to transverse magnetic tields. A Technology Press Research
Monograph, MIT. 1960. 96 puges. $2.75

SPACE TECHNOLOGY

Edited by H. S. SFIFERT, Spuce Technology Laboratories. Inc. First to cover all
phases seriously—ballistics and flight dynamics; propulsion; communications;
man in space; scientific uses of space. 1959. 1188 pages. $22.50

SERVOMECHANISMS AND REGULATING SYSTEM
DESIGN, VOL. 1, Second Edition

By H. CHESTNUT and R. W. MAYER. both of General Electric. Starts with basic
mathematics., describes nature of physical systems involved, then proceeds to
solutions of advanced design. Many additions. 1959. 680 puges. $11.75

HANDBOOK OF AUTOMATION, COMPUTATION AND
CONTROL: VOL. 2, Computers and Data Processing

Edited by E. M. GRABBE. S. Ramo, and D. E. WOOLDRIDGE, Thompson Ramo
W ooldridge Inc. Full details on design of analog and digit2l computers and ap-
plications in science, engineering, and business. 1959. 1093 puges. $17.50.
Vol. 1. Control Fundamentals. 1958. 1020 pages. $17.00. Vol. 3, Systems
and Components. [n Press. .

PLUS . . .

SEMICONDUCTOR ABSTRACTS. Vol. 5, 1957 Edition, compiled by Battelle
Memorial Institute. In Press ® PROGRESS IN DIELECTRICS, Edited by
J. B. Birks and J. H. SCHULMAN. A new annual series. Vol. I, 1960. 312
puges. $11.00. Vol Il, In Prese

e o 6 o o & o & & e o e & 4 e & & & & & o & & 5 & & e + & 1 o s & o o o

JOHN WILEY & SONS, INC.
440 PARK AVENUE SOUTH,
NEW YORK 16, N.Y,

SEND NOW FOR
ON-APPROVAL COPIES
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CAPITQL s

For informotion, coll or write:

CAPITOL
SWITCHES

are adapted to many varia-
tions of switching require-
ments and mechanical ar-
rangements. They are manu-
ally operated units, featuring
selective control of one or
more groups of circuit com-
binations.

Capitol switches are a finely
finished product, offering
maximum  reliability, with
smooth mechanical action.
All parts are noncorrosive.
Paladium contacts are rated
at 3 amp.

Capitol Switches Include:
llluminated single and
multiple position switches

Interlocking push-button
switches

Push-lock, push-release
switches

Telephone lever switches

Typical Applications

Test equipment control panels
Intercommunication systems
Computer systems

TY and radio control systems
Missile control systems

THE CAPITOL macHINE co.

SWITCH DIVISION

36 BALMFORTH AVENUE

DANBURY, CONNECTICUT
Write for complete switch catalog No. 102, See us at booth 2736 IRE Show.

MINIATURE TERMINAL BLOCKS for

PRINTED WIRING

You can simplify those external connections to printed-wiring boards, no matter how
jammed up. Kulka Type 520 miniature terminal blocks mount on board, with terminal
pins slipping into standard connector mounting holes for dip soldering. Screw connec-
tions for external leads. Readily connected or disconnected. Available in 2 to 24
terminals. Entire printed-circuit board with terminal blocks and lead wires, can be

encapsulated if desired.

WRITE FOR LITERATURE . . .

Descriptive bulletin on request. If you do
not already have the big Kulka Terminal Block

Catalog in your reference file, ask for it.

633-643 So. Fulton Avenue
Mount Vernon, N.Y.

KULKA ELECTRIC CORP.

N

Visit Us at IRE Show Booth 2900
160A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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KULKA
SERET
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Whom and What to
See at the Radio
Engineering Show

(Continued from page 1594)

American Machine & Foundry Co.,
Booths 3925-3927
261 Madison Ave.
New York 16, N.Y.

W. F. Hurley, A. W, Bush, R. E. Remley, J. N.
Albough, A M. P, Chadwick, J. H. Blades,
A R. A. Kimes, a D. Pendieton, C. Stevens, V,
Ancona

Model TPI’Q)-10 Radar Antenna, [Precision In-
strument Mounts, Tracking Instrument Mounts,
Wafer Transformers, Frequency & Voltmeters,
Standard Deviation Meters,

American Machine & Foundry Co., Pot-
ter & Brumfield Div., Booths 2702-2704
See: Potter & Brumfield, Inc.

American Molded Products Co.
2727 W. Chicago Ave.
Chicago 22, HI.

Booth 4229

A. P. Hultgren, A. Weyrich, R, A. Hauser

STOCK NYLON & FLUOROCARBON
BOBBINS

SEE OUR NEW (DEAS FOR:

PRINTED CIRCUIT
COIL FORMS & BOBBINS

INSULATED LEAD
BOBBINS FOR
AUTOMATIC WINDING

integral lugs designed especial for I’rinted
Circuit applications, Insulated Slot Bobbins; In-
strumentation Magnetic Tape Reels and Con.
tainers; Wire Spools; Strain Relief Bushings.

American Sealants Company, Booth
4119
103 Woodbine St.
Hartford 6, Conn.

Robert H. Krieble, Robert E. Carroll, Jr.,, C.
Edgar Lee

LOCTITE Sealant, a screw retaining compound
designed specifically for thread locking. (alled
out 1 MIL-P-11268D. Provides complete re-
sistance to loosening under shock or vibration.
Has several tumes the holdmg power of lock.
nuts or washers. Easy to apply. no mixing.

American Silver Company, Ine.
36-07 Prince Si.
Flushing 54, N.Y.
Booths 1232-1231
A M., Sherman, N. Sullivan, A. Rothman, A.
Diamond, C. Wisneski
New 00004 in, Gap Foil
{40 Millionth}

Platinum Gap Foil For
Mamixum Fidelity

® Non-Magnetic

¢ Non-Porous

® High Strength

® Can 8e Cut To Size
Without Crumbling

*Metals for Semiconductors, *.99999 Fine Gold,
hin Hu-)

*Ultra-T Mu 80 Glass sealing Alloy
Strip, *Gap Foils

s thin as 40 Millionths of
an {nch, Nickel & Nickel Alloys for Electron
Tubes, All Base & Precious Metals in Strip &
Ribbun, Clad Metals "OFHC Copper Tape &
Foil, Thermostatic Bimetals.

ontinn bayc

A Indicates IRE member
* Indicates new product
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B3aird] e A\Temnic MEETS

WITH THE
' MOST COMPLETE s
LINE OF

TRANSISTOR &
SEMICONDUCTOR TEST
EQUIPMENT AVAILABLE

CURVE TRACER, MODEL MW-1

MODEL KP-2 SERIES R
GENERAL PURPOSE 4

TRANSISTOR TEST
SET » i

(for medium power
transistors upto 2A)

MODEL GP-4 | ——
TRANSISTOR TEST [ _

SET » ‘(

(for low power transistors—

500 00

h parameters) | R EOAT
SR LT IR

MODEL KT-1 BETA TESTER . T

(for Beta hi. and Ic,)

a e« 1

MODEL JJ SEMICONDUCTOR
< MINORITY CARRIER LIFETIME
TEST SET

MODEL JN
4 RESISTIVITY
TEST SET

MODEL NA-1 COMPONENT SELECTOR
(for inspection of 2 or 3-terminal components)

For more complete technical data on BA's line of transistor

& semiconductor test equipment, write to:

[ ® |

| Baird Baird -Atomic, Inc.
SEE US k| ; 33 University Road

> | mic
AT THE IRE SHOW | Cambridge 38, Massachusetts
BOOTHS 3219 & 3221 '
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See the MUIRHEAD K-100
AUTOMATIC RECORDING WAVE ANALYSER

DEMONSTRATION AT BOOTH 3230 I.R.E. SHOW

* Automatically analyses and
records Amplitude Frequency
characteristics of steady
signals and Amplitude/
Frequency/Time
characteristics of
non-steady signals,

% Saves skilled man-power
and time on large scale
vibration and noise testing
programmes in Aircraft,
Shipbuilding and Automobile
Industries.

Our engineers will be pleased to discuss with you any questions relating to this instrument
or any other item from our wide range of electronic instruments, servo components and

MUIRHEAD

Precision Electrical Instruments

MUIRHEAD INSTRUMENTS INC., 441 Lexington Avenue, New York 17, N.Y., U.S.A.
Telephone : Murray Hill 2-8131
MUIRHEAD INSTRUMENTS LIMITED, Stratford, Ontario, Canada.
“;1UIRHEAD & CO. LIMITED, Beckenham, Kent, England.

Telephones: 3717 & 3718
Telephone: Beckenham 4888

Who want to be in
their own business

Requires a product, preferably in E

qu fEd s e theq Insfruv:enfotio: or Micro- #
wave field PLUS $10,000 to in- g

ELECTRONIC |
We are willing to put up g

SIX FIGURE CAPITAL +
MANAGEMENT

Box 2015

Institute of Radio Engineers
1 Eost 79th St., New York 21, N.Y,

ENGINEERS
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Whom and What to

See at the Radio

Engineering Show
(Continued from page 1604)

American Super-Temperature
Wires, Inc.
10 West Canal St.
Winooski, Vermont
Booth 4416

L. Tourville, W, Tourville J Kenny, R, Wor-
rall, F. T, Car Jr., W. Hill, R. Currier, R,
Hoyt 0. Hoyt. W

. Marty

Introducing silicone rubber* and FEP Teflon
100* wire and cable in addiiton to our regular
line of lugh temperature insulated magnet wire,

hook-up wire, coaxial cables, multiconductor
shielded and jacketed cables, airframe wire,
tibing and tape. Save time with Superfl'emp.

American Television & Radio Co.
300 E. Fourth St
St. Paul 1, Minn,
Booths 2321-2323

A. A, Goffstein, L. Rocke, T. Marchiano, B.
Tonn

DC-AC i ' r
tery eliminators, inverter vibrators,
auto radio and communication type

inverters, inverters, bat-

vibra-

battery chargers, vil
rectifier

supplies  and

vibrators,

E tor power

power supplies.

Amersil Quartz Division, Booths 2110~
2118

See: Engelhard Industries, lnc.

{Continued on page 1644)

A Indicates TRE member.
* Indicates new product.

Information Service

providing complete information on
the firms providing any specific
product or service is available
from the information booth at the
head of the escalators on the third
floor of the Coliseum.

March, 1960



QUIET
AS A
MOUSE!
OUR FORCED
Y ﬁl%%%OLED
N
/ \\) A TWO RESONATOR
OSCILLATOR KLYSTRON

Specially designed for low noise characteristics, the K350 is just one of the
large range of Klystrons manufactured by the English Electric Valve Co. Ltd.
It operates in the 8500- 10000 Mc/s range and has mechanical tuning.
For data and information concerning any of our wide range of thermionic

tubes for industry, write to the Company

"ENGLISH ELECTRIC’

AGENTS THROUGHOUT THE WORLD

ENGLISH ELECTRIC VALVE C0. LTD. @ g S J

AP 141

163A
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NEW, FREE

quick reference
file...a-c and d-c
small motors,
tach generators,
relays...

THE MARK OF QUALITY

BARBER
COLMAN

Get this helpful quick reference
file that illustrates and gives
typical specifications for the wide
selection of Barber-Colman small
motors (to 1/10 hp), relays and
related components for electronic
applications. Here you’ll find
many practical solutions to com-
plex control problems . . .

A-C SHADED-POLE MOTORS
unidirectional * reversible
synchronous ¢ geared

A-C and D-C TACH
GENERATORS

D-C PRECISION MOTORS

BATTERY-OPERATED
MOTORS

A-C 400-CYCLE MOTORS
BLOWERS, GEARHEADS
ULTRA-SENSITIVE RELAYS

Send for your copy Quick Refer-
ence File F-9765, or get at . . .
IRE SHOW

BOOTHS 2242-44

BArRBER-CoLMAN COMPANY

Dept. C, 12S6 Rock Street
Rockford, lllinois

Whom and What to
See at the Radio
Engineering Show

Continued om page 162A4)

Amperex Electronic Corp.
230 Duify Ave.
Hicksville, L.I.. N.Y,
Booths 25222521
F. Randall, E. Dorgelo, A S. Gertzis, A R. La
Plante, J. Messerschmitt, A I. Rudich, E. Bail-

ley, B. Kutny, E. Feinberg, C. Roddy, W.
Sandberg, A. Peterson

Amperex Tube Type ECIS57

1

Electron  Tnbes and Semiconductors for al
Applications. “*Premium  Quality”™ Frame Grid
tihe Power rectifier tuhes  maenetrons,
klvstrons, ~pecis purpo~e  tul I

i and 1
Geiger tubes, photo  multipliers e~ for
military icati *T (

applications
101 e, 2

A [ndicates [RE member
i 1

Amphenol-Borg Electronies
Corp.

Amphenol Connector Div.
Chicago 50, 111
Amphenol Cable & Wire Div.
Chicago 38, 111,
Amphenol Western Division
Chatsworth, Calif.
Booths 2102-2108, 2501-2507

A. J. Schmitt, J F. Leach, R. W. Felber,
R. F, Dorrell, J. Aylward, W. Jones, W. H.
Rous, R. J. Gallagher, C. C. Camillo, C. F.
Mikl, W. Adams, R. Klenert, M. L. Devine,
R. M. Soria, R. E. Hall, H. Motz, H. P.
Brontsema, R. Meade, R. Cobbin

— QD

CABLE & WIRE
CONNECTOR / DIVISIONS
WESTERN

BOOTHS 2402-2408

MIT.-C-26300 eCtors Mil-¢ ¢
I’oke Ho ts: o1
MK, RE ~ta d

Missile Spec le rue
1000° 1 cable <y ~tem.

Analogue Controls, Inc., Booth 2108

200 Frank Road

Hicksville, N.Y.

J. Levine, A F. Bradley, M. Fliegler, S, Adams,
J. Cherubim, A. Thaw, R. Kelly, J

igh precision, e and  multi- G

potentiometer~.  High ‘Ist0

‘hecke Todel  1C-1

SLIP RINGS™ ... ..

the (leading specialist fiest

o~
neliabiily

fov

GYROS

INERTIAL GUIDANCE
INSTRUMENTS
RADAR

SWITCHING

RCH, PRODUCTION... .
ENGINEERING, RESEAI 0 O nade malor

Electro-Tec’s experienced engineer
contributions to the state of the art . ..

ition technique employs ¢ p
i g the utmost in contoct integrity, performance,

gucron'eein
and reliobility.

Three plonts ossure the reliobility of mv

supply.

exclusive electro-
pure precious metals,

ltiple source of

Write for informotion on miniature components fo com-

plete giont osse
electricol, mechonicol,

mblies designed to meet the mon'strin.gent
and environmentol specifications.

Visit Booth 1429 at the IRE Show

*PAT. No. 2,696,570 and other polents pending.

ELECTRO-TEC CORP. :x%:"(

® Switches

P.O. Box 37R, SOUTH HACKENSACK, N. J.
BLACKSBURG, VA.-ORMO'ND BEACH, FLA.
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reasons why you should
buy Hughes high voltage silicon cartridge rectihers

To meet your requirements for IN1730-34, IN2382-85, IN596-98 and IN1406-13
rectifiers . . . Hughes offers you a universal series with the following advantages
over competitive devices:

| l | |

Better High Altitude
Performance—
Since the case is

improved Circuit | Savings In Space. Greater Depend- . These standard Hughes units are
Performance— Q The case material is ability —These available in voltage ratings from 600

Fewer diodes are required a plastic of high dielectric assemblies utilize series to 10,000 volts. In addition, Hughes

|

|
leads, the probability of ‘ lowering losses, which in ' in close proximity to diodes...packaged in a

insulated and provides a in each unit to obtain the strength, making it strings of Hughes offers you many custom assemblies
long leakage path between PIV ratings...thereby | possible to mount units hermetically sealed glass designed to meet your special
I requirements.
flashover or corona at high turn, provide better | each other. non-combustible |
altitudes is reduced. voltage regulation and<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>