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STOCK TYPES
(number in figure is cycles)

BMI-60 BMI-10000 LMI-800 HML-300
BMI-100 HM1-200 LMI-1000 HML-500
BMI-120 HMI-400 LMI-1500 HML-1000
BM!-400 HMI-500 LM1-2000 LML-1000
BMI-508 HMI-800 LM1-2500 LML-1500
BMI-758 HMI-1000 LM|-3000 LML-2000
BMI-1000 HMI-2000 LMI-4000 L'WL-2500
<A | X | 2 LAY BMI-1500 HMi-3000 LMI-5000 1L ML-4000
[ : | Al ¢ [ BMI-2000 LMI-200 LMI-10000  LML-8000
| \ iRE N L ALY BM1-3000 LMI-400 BML-400 LML-10000
% 6 e o %o 2 T a4 e s 7 BMI-4000 LMI-500 BML-1000 LML-12000
CYCLES KIOCYCLES KILOCYCLES BMI-5000 HML-200

DECIBELS

This standardized group of filters covers most popular filter applications and frequencies. Units are in
compact, drawn, magnetic shielding cases. .. 1%s x 1'%s base, 13& high for BMI, LMI, BML; others 22
high. There are six bzsic types:

BMI band pass units are 10K input, output to grid 2:1 gain. Attenuation is zpproximately 2 db at 3%
from center frequency, then 40 db per octave.

HMI high pass units are 104 in and out. Attenuation is less than 6 db at cut-off frequency and 35 db
at .67 cut-off frequency.

LMI low pass units are 10K in and out. Attenuation is less than 6 db at cut-off frequency and 35 db
at 1.5 cut-off frequency.

HML high pass filters are same as HM! but 500/600 ohms in and out.

LML ‘ow pass filters are same as LM! but 500,600 ohms in and out.

BML band pass units are same as BMI but 500/600 ohms input, output to grid, 9:1 gain.

STOCK TYPES
(number in figure s KC}

TMN-2.3 TMN-14.5 TMW-22
TMN-3.0 TMN-22 TMW-30
TMN-3.9 TMN-30 TMW-40
TMN.5.4 TMN-40 TMW-52.5
TMN-7.35 TMN-52.5 TMW-T0
TMN-10.5

RESPONSE -DB

KLOCYCLES KILOCYCLES

UTC standard telemetering filters provide extreme miniaturization with maximum stability, a complete
set of 18 filters tzking 19 cubic inches. They are 100K in and out and have an insertion loss of less than
6 db, 4 pin header for small Winchester socket.
: TMN units are within 3 (71b at = 7.5% of f<:enter frequency . .. down more than 18 db at = 25% . ..
Y more than 40 db beyond 1.75 and .58 center frequency.
IR LA MR ALY i TR TMW are within 3'db at = 15% of center frequency . .. dewn more than 20 db at = 50% . .. more than
Ko X 1%, X 2 inches %, X B¢, x 134 inches
Weight .. 3.5 0z. 1.2 40 db beyond 2.5 and .4 center frequency.
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STOCK TYPES
(number in figure is cycles})

RECEIVING

TGR-425 TGR-1785
TGR-595 TGR-1955

! v‘ | ‘

; I e o
! ‘ 7"’ “ TGR-1105  TGR-2465
M ‘ ‘A‘l“l‘.‘ AR TGR-1275  TGR-2635
‘ y X ‘ I \‘y“v’w‘ “V TGR-1445  TGR-2805

Y H

KILOCYCLES € a3 g TRANSMITTING @
T67-425 TGT7-1785 4

These band pass filters for multiplex transmitting and receiving provide maximum stability in miniature To1i505 2674955
sizes. Both receiving and transmit:ing types are 600 ohms in and out, and emp oy 7 terminal header for TGT-765 1672125 et
sub-min.ature 7 pin sccket. 167-935 T6T-2295 1%2 x 1% x 2% in. 8oz
TGR receiving filters are within 3 db at = 42.5 cycles from center frequency . .. down more than 30 db TGT-1105  TGT-2465 TGR CASE
at = 170 cycles ... down more than 15 db at adjacent channel cross-over. T6T-1275  TGT-2635 .
TGT transmitting fikers are within 3 db at = 42.5 cycles from center frequency . ..down more than ;g;:g;‘: “G“‘gggg e x 12 x 4l in. 1502
16 db at = 170 cycles...down more than 7.5 db at adjacent channel cross-over. i Uk

TGR-1615 TGR-2975

And Special Units to
Your Specifications

World Radio History
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and to penetrate farther west in the middle latitudes due to the light-scattering action of cosmic dust
which is heavily concentrated in the orbital plane of the earth.
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TAKE YOUR CHOICE...

of these two dependable
wirewound resistors

MINIATURE

VITREOUS-ENAMEL POWER RESISTORS

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

ing or printed wiring boards.
Get complete data on these dependable minified ———_“

resistors, write for Engineering Bulletin 7410.

TAB-TYPE BLUE JACKETS: For industrial applica-
tions, a wide selection of wattage ratings from 5 to M
218 watts are available in Sprague’s famous Tab- ALL UNITS

Type Blue Jacket close-tolerance, power-type wire- ACTUAL sizE

wound resistors. Ideal for use in radio transmitters,
electronic and industrial equipment, etc. For com-

plete data, send for Engineering Bulletin 7400A.

LI =NNNNN= N

NEW SMALLER SIZE

AOOLOHN

INSULATED-SHELL POWER RESISTORS

New Koolohm construction features include welded
leads and winding terminations—Ceron ceramic-
insulated resistance wire, wound on special ceramic
core—multi-layer non-inductive windings or high
resistance value conventional windings—sealed, in-
sulated, non-porous ceramic outer shells—aged-on-
load to stabilize resistance value.

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

ALL UNITS
ACTUAL SIZE
Send for Engineering Bulletin 7300 for complete

technical data.

SPRAGUE ELECTRIC COMPANY s p R n G u E

235 MARSHALL STREET o NORTH ADAMS, MASS.

THE MARK OF RELIABILITY

[ RESISTORS @ CAPACITORS @  MAGNETIC COMPONENTS @ TRANSISTORS @ CERAMIC-BASE PRINTED NETWORKS
| INTERFERENCE FILTERS ® PULSE NETWORKS ® HIGH TEMPERATURE MAGNET WIRE @ PACKAGED COMPONENT ASSEMBLIES
| - -
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ADVERTISEMENT

SERIES II1 NO. 8

Anything connected with space travel receives a great deal of atten-
tion these days and since AIL has o substantial effort in this new and
highly romantic field we hasten to share o few interesting observa-
tions on space problems with our IRE readers. Karle Packard, Manager
of Reliability of our Project STAR, describes some of the difficulties
that may be encountered by equipment designers.

When is a Solid Not Solid?

The development and design of
equipment for space applications
presents many new and challenging
problems. The environment is so dif-
ferent from that to which we are ac-
customed that it is necessary to re-
orient our approach to certan prob-
lems. The recently discovered band
of intense radiation at altitudes of a
few thousand miles, for example,
will have deleterious effects on many
of the materials we ordinarily use in
fabricating  electronic  cquipment,
The absence of gravity in an orbiting
vehicle presents new problems in
mechanical design. 1f one  screw
shakes loose during take-off, it might
Hoat into any or many dangerous po-
sitions, An unnoticed drop of solder
might do the same. The lack of
atmospheric pressure also presents
unique problems, far different from
those encountered m high altitude
aircraft applications. We no longer
have an arcing problem; there isn’t
cenough air to 1onize. Instead, we
must worry about whether or not our
materials will stay together,

The role our atmosphere plays in
holding things together is  well
known, but not always appreciated.
Although molecules are constantly
being emitted from the surface of
any material, collissions with air
molecules at sea level maintain the
number returning to the surface very
nearly equal to the number leaving,
in the case of solids. This is due to
the enormous number of molecules
present, resulting in a mean-free-
path of about 10-% ¢m at sea level. At
altitudes of a few hundred miles,
however, the mean-free-path is about
I mile and molecules leaving do not
return,

The state of matter is dependent
on the pressure, temperature and
volume of the material considered.
The phase (solid, liquid or gas), or
mixture of phases will be determined
by the environmental conditions and
certain constants of the material,
These phases may be represented on
a =T diagram as shown in Figure 1,
where point A may represent normal
(sca-level) conditions and point B
may represent the conditions at ex-
tremely high altitudes, Tt is obvious
that, under these conditions, the nat-

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

ural state of the “normally” solid
material is gascous. Unfortunately,
many of our ordinarily useful ma-
terials are in this state at altitudes of

4] A
LIQUID

p | soup

Py ___7{ B VAPOR

N T =
only a few hundred miles above the
arth’s surface. These include most
of our lubricants and at least some
high-polymer crystalline solids, par-
ticularly thermoplastics,

This does not mean, however, that
these materials cannot be used. The
change of state from solid (or
liquid) to a gas cannot take place
mstantancously. In fact the maxi-
mum rate of sublimation (or evapo-
ration) may be found readily from
kinetic theory and is
ps(T)VM

— — gm/sec/em?,

z = —
V2= RT
where A = numerical coefficient
(discussed below)
ps(T) = saturated vapor
sure in dynes/em?,
M = gram-molecular weight
of vapor
R = gas constant
T = absolute temperature
The coefficient A depends on sev-
eral factors; the mean-free-path, the
surface purity, and the constituents
of the material, For small mean-free-
path A is very small, accounting for
the normal stability of solids and
liquids which do not have a high sat-
urated vapor pressure. \When the

pres-

mean-free-path is large compared
with the size of the sample, and the
surface is reasonably pure, the co-
efficient A approaches unity. It is this
condition which exists in space ap-
plications.

An obvious solution to this prob-
lem 1s to seal the equipment. This
may introduce other problems, how-
ever, and is not always possible.
This is a problem that might be
encountered in the use of materials
such as polytetratluoroethylene and
an estimate of its sublimation rate is
illustrative of the problem. Assum-
mg A=05 M=1000 and T
= 350 deg. K, we find

# = 0.5 gm/cm?/month,
or assuming only one exposcd sur-
face, the thickness will decrease at a
rate of
Z = 0.25 em/month.

The unknown factors here are, the
coefficient, A, and M, the gram-
molecular weight of the vapor; the
latter could be as low as 100 (=
= 0.025 em/month) or as high as
100,000 (2 =25 cm/month)! Al-
though much work has been done on
the decomposition of polymers at
high temperatures, very little has
been done at low pressures. The
molecular content of the vapor at
moderate temperatures is, therefore,
not well known. We are at present
investigating this sublimation prob-
lem and hope to have more exact re-
sults in the near future,

In case anyone is contemplating a
trip to Venus and is now worried
about his metal space ship—have no
fear. The saturated vapor pressure
of magnesium, at 25 deg. C. is 7
X 10" mm of mercury, as com-
pared to 107" mm of mercury for
polytetratluoroethylene. The subli-
mation rate is about 10°* e¢m per
year. If the trip cannot be completed
before the skin is gone it really
doesn’t matter,

A complete bound set of our third series

of articles is available on request. Write to
Harold Hechtman at AIL for your set.

A DIVISION OF CUTLER-HAMMER, INC.

160 OLD COUNTRY ROAD, MINEOLA, L. I, N. Y.
Phone Ploneer 2-0600
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new transistors from Sprague*

SUPER HIGH-SPEED

SWITCHING TRANSISTORS
TYPE 2N501

000000000000 00000000000000° 9200000000000000000000000000°
] ] ® ®
® Typical Maximum Units Py ® °®
 —— LI ilabl ial for o
e Rise Time (1) 9 18 musec o e  Also available as special type 2N501A for

® . ®
: Storage Time {t;) 9 12 musec : ® 100° C. maximum storage and °
® . ® [ J . . Y
e FallTime (ts) 7 10 musec o ° junction temperatures. °
: In circuit with current gain of 10 and voltage turnoff. : : :
000000000000 0000003%200000000 0000000000000008000000000000

This table tells the story. Sprague Type 2N501 germanium micro-alloy diffused-base
transistors are the fastest mass-produced transistors available anywhere! They are
unexcelled for high-speed computer applications. The ultra-low rise, storage, and
fall time cannot be matched by any other transistor.

Ultra-precise process control in manufacture results in superb and consistent high
quality. The basic electrochemical process of fabrication takes the guesswork out of
transistor manufacturing. The result is outstanding uniformity of product.

Because of the electrochemical process, Sprague is able to fabricate a graded-base
transistor with no intrinsic base region. The Type 2N501 can thus maintain its super
high-speed switching characteristics right down to its saturation voltage, providing all
the advantages of direct-coupled circuitry with no impairment of switching speeds.

Type 2N501 Transistors are available from Sprague now at extremely reasonable
prices. They are transistors you can use today! You need not delay your development
work for the future when you design high-speed switching circuits with Type 2N501
Micro-Alloy Diffused-Base Transistors.

Write for complete engineering data sheet to the Technical Literature Section,
Sprague Electric Company, 235 Marshall Street, North Adams, Massachusetts.

Sprague micro-alloy, micro-alloy diffused-base, and surface barrier transistors are fully
licensed under Philco patents. All Sprague and Philco transistors having the same
type numbers are manufactured to the same specifications and are fully interchangeable.

SPRAGUE COMPONENTS:

R
TRANSISTORS ¢+« CAPACITORS +« RESISTORS

MAGNETIC COMPONENTS + INTERFERENCE FILTERS
PULSE NETWORKS + HIGH TEMPERATURE MAGNET the mark of reliability
WIRE + CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
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Vigilant acquisition radar for Nike-Hercules first
detects approach of distant aircraft, pinpoints its
location and instantly signals to battery control.

Two tracking-radar antennas, housed in radomes,
take over. One feeds target azimuth, elevation,
range data to computers; other tracks Hercules.

From Bell Telephone Laboratories...
Brainpower
for the brawny

Nike-Hercules

The Army’s newest surface-lo-air guided missile—the
lethal Nike-Hercules—is now operational. Because it
is, no unfriendly plane will be able to fly sufliciently
high, fast or evasively to escape a fatal rendezvous
with 1t.

For Hercules has a “brain” — an intellect that
makes it a prodigy among today’s electronic robots.
Bell Telephone Laboratories developed it. Western
Electric (prime contractor for the entire missile
system) is producing it. Douglas Aircraft Company
is giving it its body.

This “brain” is a fully integrated guidance sys-
tem, almost entirely land-hased. Only the vital signal-
receiving apparatus is expendable within the missile
itself. Other highly practical features: it defies “jam-
ming.” is completely mobile, is designed in separate
“building block™ units which are replaceable in sec-
onds—and is deadly accurate.

Bell Labs scientists and engineers designed the
world’s largest and most intricate telephone com-
munications network for the Bell System. They de-
veloped about half of the Armed Forces’ radar equip-
ment during World War 11. And they pioneered the
nation’s first successful air defense guided missile
system —Nike-Ajax.

They were eminently qualified to give Hercules
the brainpower it needed.

/& BELL TELEPHONE LABORATORIES
W/ World center of communications research and development

Two sets of radar data are electronically computed
and plotted. Herculesis “steered” by radio signals,
then detonated at precise point of interception.



This is the first public announcement of the
first hydraulically-tuned pulse magnetron. It
permits a powerful new capability in anti-
jJamming pulse-to-pulse frequency diversity
operation,

Designated L-3211 and equipped with an
hydraulic tuning actuator we developed, this is
the fastest tuning, medium power magnetron
in production today.

The L-3211 is designed for X-band operation
with electrieal characteristics similar to those
of our standard field-proved 6543 magnetron.
The prirciples of its design make it adaptable
to other power levels and frequency bands.

Tubes of this family greatly enhance system

PULSE
TUNES

tuning capability, approaching that of voltage-
tuned tubes, with much greater efficiency and
less system complexity. The L-3211 affords a
means of upgrading both new and existing
radar systems in operational effectiveness. (We
also can provide information on a “need-to-
know” basis on classified tubes that have even
greater capabilities than the L-3211.)

In constructing the 1-3211 we use certain
techniques proprietary with us...techniques
which guarantee a long operating life and a
long shelf life. Ageing-in prior to full-power
operation is unnecessary.

It is another one of a large number of micro-
wave tubes used in radar and countermeasures

FASTEST TUNING

j" RAIFTRNAL

HYDRAULICALLY

adapts to current systems

built to specifications established by Litton
Industries . . . specifications which have be-
comne recognized as standards by the military
services.

Our Applications Engineering Lab is well
equipped* to analyze your problem. It has
been remarkably successful in finding fast and
accurate solutions to difficult system problems.
Let it solve yours. We'll be glad to answer your
specific inquiries, or to send you a copy of our
catalog. Litton Industries Electron Tube Divi-
sion, Office P3, 960 Industrial Road, San Car-
los, California.

*Incidentally, so is our Personnel Department.

LITTON INDUSTRIES Electron Tube Division

MAGNETRONS .

KLYSTRONS .

CAPABILITY
THAT CAN CHANGE

YOUR
PLANNING

GAS DISCHARGE TUBES o
BACKWARD WAVE OSCILLATORS .

CARCINOTRONS .
NOISE SOURCES .

TRAVELING WAVE TUBES
DISPLAY TUBES




SEE THESE PRODUCTS AT THE 1959 IRE CONVENTION, BOOTH NOS. 2750-2707

IT’S A 'I'RANSPAC'"

Save space, wiring and weight with
TRANSPAC, miniaturized self-con-
tained AC operated DC power packs.
Wired into circuits TRANSPAC sup-
plies a rugged, reliable source of
DC power. Units are for 105-125
VAC, 60 or 400 cps, and are in
transformer type housings, speciatly
potted to resist shock and vibra-
tion. Desigr features include line
isolation, rectification using semi
conductor diodes, use of tran-
sistor, gas, zener, or magnetic regu-
lators (dependent on model type}
and high efficiency filtering.

Special designs alsa available to
customers specifications.
Write for quatation and

complete literature.
Write For ERA’'s New Solid State
Power Supply Catalogue.

Eirst Miniaturized Power Packs,
= First Trantistorized Power Supplies

First Dual Output Tubeless Supplies.
first Packaged Transistor Circuits

First Auvtomatic Transistor Test Equipment.

ERA’s MINIATURE
TRANSISTORIZED POWER PACK

For Aircraft, Guided Missiles and All Miniaturized Applications

HIGH AMPERAGE TRANSPACS
Outouts 2.5 through 25 VDE, currents up to 3
amps. Far DC filament, solenoid and all high amper-
age applications.
CONSTANT CURRENT TRANSPACS

Available in o full range of canstant current regu-
lated outputs., For electronic, electrica', chemical and
medical applicatians,

TRANSISTORIZEO REGULATED TRANSPACS
Axailable for DC outputs 5 through 300 VDC, cur-
reats up ta 200 mo. Line and load reguloted. For
bath tube and transistar applicatians.

AOJUSTABLE TRANSISTORIZED TRANSPACS
Voltage varicble for clasely regulated applicatians
(by means of a screwdriver adjustment). Voltage
ranges 5 through 300 VDC. Curren-s up ta 200 ma.

CONSTANT VOLTAGE TRANSPACS
Voltage ronges 75 thraugh 900 VDC output, currents
up ta 40 ma. Lline and load reguloted. For general
tuke and transistor applicotions.
OUAL OUTPUT TRANSPACS
For AC operated PNP or NPN rransistor equipment.
Supplies canstant current emitter bias and regulated

coltectar bias.

LOW VOLTAGE TRANSPACS
Available in voltage ranges 5 through 60 VDC autput.
Line and laad regulated. Ideal for all types of regu-
lated low valtage applicatians

UNREGULATED TRANSPACS
Voltage ronges 5 thraugh 2400 VDC autput, currents
up fo 100 ma., For general tube and transistor
applications.

HIGH TEMPERATURE TRANSPACS

All TRANSPAC models ore available in high temp-
erature designs for military and similar aitical op-
plications. Temperature rotings of these units ex-
tend to 85°C.

Pioneers in Semi-Conductor and Transistorized Products.

First Transistor Applicoﬁtsn Pawer Supplies.
First Constont Current Senerotors.

First High Current Semi-Coaductor Regulated Supplies
First “E"' Core Transistosized Converters Inverters.

First High Power Semi-Canductor Frequency Changers,

ELECTRONIC RESEARCH ASSOCIATES Inc.

67 Factory Place, Cedar Grove, N. J.

CEnter 9-3000
SUBSIDIARIES

ERA PACIFIC INCORPORATED * SANTA MONICA, CALIFORNIA
ERA ELECTRIC CORPORATION * NUTLEY, NEW JERSEY
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Meetings
wnth Exhlblts

I i 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.

a

Mareh 3-5, 1959
Western Joint Computer Conference,
Fairmont Hotel. San Francizco, (Calif.
Exhibits: Mr. H. K. Farrar, Pacific Tel.
& Tel. Co., 140 New Montgomery St..
San Francisco 5, Calif.

March 23-26, 1959

Radio Engineering Show and Na-
tional IRE Convention, New York
Coliseum and Waldorf-Astoria Hetel,
New York, N.Y.

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

April 5-10, 1959
Fifth Nuclear Congress, Cleveland,
Ohio.
Exhibits: Dr. John C. Simons. Jr., Na-
tional Research Corp.. 70 Memorial
Drive, Cambridge 42, Mass,

April 16-18, 1959

SWIRECO, Southwestern IRE Re-
gional Conference & Electronies
Show. Dallas Memorial Auditorium &
Baker [otel, Dallas, Tex.

Exhibits:  Mr. John McNeely, South-
western Bell Telephone Co., 308 South
Akard St., Dallas 1, Tex.

May 1-6, 1959
National  Aeronautical Electronics
Conference, Dayton Bilimore Hotel,
Dayton. Ohio.
Exhibits: Mr. Edward M. Lisowski. Gen-
eral Precision Lab., Inc., Suite 452, 333
West First St., Dayton 2, Ohio.

May 6-8, 1959
Seventh Regional Technical Confer-
ence and Trade Show, University of
New Mexico, Albuquerque, N.M.
Exhibits: Mr. Earl C. Davis, P.O. Box
3262, Albuquerque, N.M,

lune 3-5, 1959
Armed Forces Communications &
Electronics Association Convention
& Exhibit, Sheraton-Park Hotel,
Washington, D.C.
Exhibits: Mr. William C. Copp, 72 West
45th St., New York 36, N.Y,

June 4-5, 1959
Third National Conference on Pro-
duction Techniques, Villa Hotel, San
Mateo, Calif.
Exhibits: Mr. Estrada Fanjul., Stanford
Research Institute, Menlo Park, Calif.

June 13.22, 1959
International Conference on Infor-
mation Processing, UNESCO Ilouse
& Palais d’Exhibition, Paris, France.
Exhibits: Mr. E. M. Grabbe, Ramo
Wooldridge Corp.. Box 45067, Airport
Station, Los Angeles 15, Calif.

(Continued on page 104)
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SWEEPING
OSCILLATORS
for RADAR and o S
TELEMETERING IF’'s 1-1,200 mc \
by : |

KAY ELECTRIC

The Kay sweeping oscillators
are a line of high level lab
and field test instruments de-
signed for the alignment of
radar and telemetering IF i
strips from 1 to 1,200 me. i
The line offers a wide
choice of precision-built
units which are simple to
operate, highly stable, and
extremely flexible.

Kay Vari-Sweep 860-A

e Wide Range, Wide Sweep e Constant Output (Fast-Acting AGC)
e High Output e Continvously Variable Centers
e Fundamental Frequency o Fixed, Crystal-Controlled Markers
o All Electronic Operation
Instrument Cat. No. Range Sweep Width RF Output Markers Price+
. 1oVr
Vari-Sweep 860-A 2220 mc Asc'd, None $745
(center) ! *
Contin. 70 ohms
. Variable to 11 Fixed Crystals
Vari-Sweep 4654 4-120 me 60% center S 1 Variable, 4985
Model IF (center) ggqrﬁge.!i%wmc 70 ohms gilarled reading .
pius, above 11 Fixed Crystals
Vari-Sweep 8. 10-145 mc 50 mc. eagms 1 Variable, $985
Model Radar (center) 70 ohms (Ij)_lrlect reading :
ia
1.0 V rms into
. Same as above
Vari-Sweep 15-470 mc 10 400 mc; Z0(ghmsito}220
Model 400 BT in 10 bands 20 mc max. WD L S $795.
' above 400 mc. ali AGC'd
{rn0- AR 0 ) 100 mv at
1; Mega-Sweep 110-A 50 kc-950 mc 50 kc-40 mc 50 ohms None $545,
v . 2 Switched
} 2 Switched f . 425,
U ket | wow | b | e | zomoms | o rie i
i mc; 50-70 mc Sme an ystals 4 crystals)
) Between 70% of center 0.5V rms Up to 30 695. plus $15.
KNada-Sweep 300 386 1& 350 to 100 mc; 60-70 into 70 or crystal pulse ¥ per Enarker
mc_center mc to 350 mc 50 ohms, marks ordered
“+0ther Mega-S t *wid dth itional ! )
1200 mecv a":g:imw:ﬂe;:ﬂso ma;k::ss::;Ta;L o:'s:ggzlallog:decr'.ysm + All prices £.0.8. Pine Brook, N. 4,

e T

ORI s

Write for New Kay Catalog

KAY ELECTRICCOMPANY

Dept. 1-2 Maple Avenue, Pine Brook, N.J CApital 6-4000

See us at the IRE Show, Booths 2608-09 and 3025-26 $ 1938 BY KAY ELECTRIC GO.
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Use KOVAR alloy for strain-free
pressure and vacuum-tight seals

KOVAR's* thermal expansion rate, when
used with matching hard glasses and ceram-
ics, is the key property of this unique
alloy. Unlike most metals, it expands at a
variable rare with increasing temperatures,
matching almost perfectly the correspond-
ing curves of several hard glasses and
closely approaches the expansivity of high
alumina ceramics.

The photo above shows some of the
common shapes in which KOVAR alloy is
carried in stock for immediate shipment.

An iron-nickel-cobalt alloy, KOVAR is
easily formed. An oxide bond is made with
hard glass, and KOVAR may be brazed to
metallized ceramics. Permanent vacuum
and pressure tightness is assured . . . even
under severe temperatures or vibration.

KOVAR can be welded, brazed or soldered,
—also plated with other metals, either by
electrolytic or chemical methods.

Technical service is available to help
you solve processing and application prob-
lems. Contact The Carborundum Company,
Refractories Division, Dept. PI-29, Latrobe
Plant, Latrobe, Pa.

*Registered trode mork

FIND OUT ABOUT KOVAR—
WHERE IT IS USED AND WHY

This new book gives data on com-
position, fabricating techniques and
applications of KOVAR alloy. Send
for your copy of this free book today.

CARBORUNDUM

Registered Trade Mark
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w, Meetings A@h

Wl \ith Exhibits

‘ 0GRS SR AR

(Continned from page 8A)

‘ June 29-July 1. 1959
Third National Convention on Mili-
tary Electronics, Sheraton-Park Hotel,
Washington, D.C.
l Exhibits: Mr. L. David Whitelock, Bu-
| Ships, Electronics Div., Dept. of Navy,
Washington, D.C.

August 18-21, 1959

WESCON, Western Electronic Show
and Convention, Cow Palace, San
I Francisco. Calif.
Exhibits: Mr. Don Larson, WESCON,
1435 La Cienega Blvd., Los Angeles,
Calif.

September 28-30, 1959

National Symposium on Telemeter-
ing, Civic Auditorium & Whitcomb
Hotel, San Francisco, Cahif.

Exhibits: Mr. Robert A, Grimm, Dymeec,
Inc., 395 Page Mill Road. Palo Alto,
Calif.

October 7-9, 1959
IRE Canadian Convention, Exhibition
Park, Toronto, Ont., Canada.
Exhibits: Mr. F. G. Heath, IRE Canadian
Convention, 1819 Yonge St., Toronto 7,
Ont., Canada.

‘ October 12-15, 1959

| National Electronics Conference, Ho-
tel Sherman, Chicago, 111
Exhibits: Mr. Arthur H. Streich, Na-
{ tional Electronics Conference, Inc., 84
E. Randolph St., Chicago 1, 111

| October 26-28. 1959
East Coast Aeronautical & Naviga-
tional Electronics Conference, Lord
Baltimore Hotel & 7th Regiment
| Armory, Baltimore, Md.
Exhibits: Mr. R. L. Pigeon, Westing-
house Electric Corp., Air Arm Div,,
| P.0O. Box 746, Baltimore, Md.

| November 9-11. 1959

Fourth Instrumentation Conference,
Atlanta, Ga.
Exhibits: Dr, B. J. Dasher, School of
E.E.. Georgia Institute of Technology,
Atlanta 13, Ga.

November 30-Deceniber 3, 1959

| Eastern Joint Computer Conference,
Hotel Statler, Boston, Mass.

| Exhibits: Mr. John M. Broomall, Bur-
roughs Corporation, Paoli, Pa.

A

Note on Professional Group Meetings:

I Some of the Professional Groups con-

duct meetings at which there are ex-

hibits. Working committeemen on these

I 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.
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PRI
THE N EW STRANSIENT

6 To 36 FREE"
PERKXIIN
VOLTS TRANSISTORIZED

MODEL MTR 636-15
e 15 AMPS D. C. POWER SUPPLY

i ==

NOW ... from PERKIN . “TRANSIENT FREE” D.C. POWER IN A
VERSATILE WIDE VOLTAGE RANGE D.C. POWER SUPPLY

OTHER STANDARD CATALOG AT LASTI! — A POWER SUPPLY WITH PRECISE
Ug”s AVA'LABLPEE Vl"”c“ oN REGULATION THAT IS UNAFFECTED BY LINE AND
MPARABLE S FICATIONS
¢ ¢ LOAD TRANSIENTS . . . INSTANTANEOUS CHANGES IN
oSt . LINE AND LOAD WILL NOT CAUSE TRANSIENT
13 1"
pre— o0 1 VOLTAGE “SPIKES” IN THE .D. C. OUTPUT.
MTR060-5 0-60 5
e T — SPECIFICATIONS
MTR636-30 6-36 30 D.C. QUTPUT: 6-36 Volts @ 15 Amperes
MTR28.2 2 A. C. INPUT: 105-125 Volts, 1 phase, 60 cps
i GRS 2 STATIC REGULATION: Line — =25 MV; Load — =50 MV
MTR28-5 24-32 DYNAMIC REGULATION: Line: =50MV; Load: =.75 V. No Load to full load
MTR28-10 24.32 10 & FL to NL
RIPPLE: 5 MV RMS Maximum
TR28-30 24.32 30
M DYNAMIC IMPEDANCE: 50 Miiliohms (0 CPS to 20 KC)
MTR28-100 24-32 100 PROTECTION: Short Circuit Proof — Automatic Current Limiting at 18
Amperes. (Short Circuits and Overloads can be sustained
FOR ADDITIONAL DATA AND indefinitely without damage to the power supply.)
PRICE INFORMATION, WIRE COLLECT TO: WEIGHT: Approximately 125 Lbs.
DIMENSIONS: 13” W x 15” D x 1214," H (Rack panel mount) 2015” W
PERIKIN x 16%4" D x 14" H (in cabine)
ENGINEERING CORPORATION SPECIAL FEATURE: Through the use of a special combination magnetic
. amplifier-transistor circuit and conservative design tech-
345 Kansas St El Segundo, Calif. niques, this power supply provides full load output even
ORegon 8-7215 EAstgate 2-1375 in the case of a transistor failure.

REPRESENTATIVES (N PRINCIPAL CITIES

PRI DN
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EVery Fuse

Application--
there’s a safe and dependable
BUSS or FUSETRON Fuse

The complete BUSS and FUSETRON
fuse line includes:

Single-element fuses for circuits where
quick-blowing is needed; — or single-
element fuses for normal circuit protec-
tion; ~— or dual-element, slow-blowing
fuses for circuits where harmless current
surges occur; — or indicating fuses for
circuits where signals must be given
when fuses open. Fuses range in sizes
from 1/500 amperes up — and there’s
a companion line of fuse clips, blocks
and holders.

Each fuse electrically tested to
assure you dependability

Every BUSS or FUSETRON fuse is
tested in a sensitive electronic device
that automatically rejects any fuse not
correctly calibrated, properly construc-
ted and right in all physical dimensions.

You get the safest, most modern pro-
tection possible when you specify BUSS
or FUSETRON fuses. You'll save time
and trouble too, by using this one source
for all your fuse needs.

For more information,
write for bulletin SFB,

BUSSMANN MFG. DIVISION McGraw-Edison Co,
259 University at Jefferson, St. Louis 7, Mo,

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

BUSS makes a complete line of fuses for home, farm, commercial,
electronic, automotive and industrial use.

Tell us your requirements and
we’ll have a fuse to maitch, for
example:

For fuses that abolish needless blows

. . specify . . Fusetron fuses
Ya x 1% inch.
Glass tube.

dual-element — slow blowing type

These fuses avoid needless blows

from starting currents or surges. Yet

protection is afforded against short-
circuits or continued overloads.

Test specifications —- carry 110%, open at
135% within 1 hour,
Voltage Amperes
250 or less up to 2
125 or less vpto 7
32 or less up to 30

For Signal or Visual indicating fuses . ..

specify . . . Fusetron FNA fuses

i
13/32 x 1% inch. ,(6’”""
i\ — =

Fusetron fuse with indicating pin
which extends when fuse is blown,
Can be used in BUSS fuseholders to
give visual signal or, if desired, pin
can be used to actuate a light or
audible signal by using fuses in BUSS
Signal fuse block.

0 to 215 ampere sizes and 12 to 15
ampere sizes listed as approved by
Underwriters’ Laboratories.

Voltage Amperes

250 or less 1/10 to 30,

For fast acting fuses for protection of
instruments specify BUSS AGC fuses

——

In sizes up to 2 ampere, for circuits
of 250 volts or less, they provide high
speed action necessary to protect
sensitive instruments or delicate
apparatus.

Listed as approved by Underwriters’ Lab-
oratories,

Test specifications carry 110%, open at
135% in 1 hour or less. 1/500 to 2 ampere sizes
also will open at 200% load in 5 seconds or less.

Ya x 1% inch.
Glass tube,

For high interrupting capacity fuses ...
specify . . BUSS KTK fuses

13/32 x 1V inch.

Capable of safely interrupting
68,000 amperes at voltages of 500
or less, AC or DC.

Test specifications — Carry 110%, open at
135% in 1 hour or less.
Voltage
500 or less.

Amperes

1/10 to 30,

TRUSTWORTHY N.

ELECTRICAL PROTECTION B°

12A
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T T T TYPICAL COMPENSATING CAPACITY VALUES FOR STORAGE TIMES
l FYPICAL CURRENT GAINS versus COLLECTOR CURRENT LESS THAN 0.2 JUSEC.
- | 1
L ) I Normalized at =106 mA |
= [ Ve =—0.35V
8 % | ! T=25C |
X |
-t
i k.“l 1°
- _.l 0.335'}._ Tyoe ohln;s uul
: max.
g ® ¥ 2N658| 3.9 120
Q
& T REcrmar 2N659| 6.0 [100
20 2N660| 9.1 | 80
| - . 2N661 /125 | 40
' {m actual size 2n662] 45 |ne
200 400 600 800 1000 To - 5 Base
Punch fab Hre, Hyg, Ico n’ Cob
t\;"ﬁ:gh ave ave. ave at —12v Ice==1mA Vep = =6v
R C|?naxg.e In=1mA Ig = 10 mA
Mc Vee = —0.25v | Ve = —0.35v BA ohms uuf
2N658 -24 5 50 40 2.5 60 12
2N659 -20 10 70 55 2.5 65 12
2N660 -16 15 90 65 2.5 70 12
2N661 -12 20 120 75 2.5 75 12
2N662 -16 8 30 min. 50 25 65 12
Typical values at 25°C unless otherwise indicated Dissipation Coefficients: In air 0.35°C/mW:; Infinite Sink 0.18°C/mW

These new PNP Germanium Computer Transistors made by Raytheon’s reliable fusion-alloy
process add to the already comprehensive line of Raytheon Reliable Computer Transistors
which include several in the Submin (0.160” high, 0.130” dia.) package. Write for Data Sheets.

SEMICONDUCTOR DIVISION

RAYTHEON MANUFACTURING CO.
SILICON AND GERMANIUM DIODES AND TRANSISTORS + SILICON RECTIFIERS

New York, Plaza 9-3900 o Beston, Hilicrest 4-6700 o Baltimore, SOuthfield 1-1237 e  Washington, D. C., REpublic 7-6565
Chicago, NAtional 5-4000 e Cleveland, Winton 1-7005 ¢ Kansas City, Ploza 3-5330 « Los Angeles, NOrmandy 5-4221
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IRE News and Radio Notes

Calendar of Coming Events
and Authors’ Deadlines*

1959

Solid-State Circuits Conf., Sheraton
Hotel and Univ. of Pa., Philadelphia,
Pa., Feb. 12~13

Cleveland Electronics Conf., Cleveland
Engineering Soc. Bldg., Cleveland,
Ohio, Feb. 12-13

Western Joint Computer Conf., Fair-
mont Hotel, San Francisco, Calif.,
Mar. 3-5 ’

IRE Nat’'l Convention, Coliseum and |
Waldorf-Astoria, New York City,
Mar. 23-26

Millimeter Waves Int’l Symp., Engi- |
neering Societies Bldg., New York |
City, Mar. 31, Apr. 1-2

Silicon-Carbide Conf., Boston, Mass.,
Apr. 2-3(DL*: Mar. 1, J. R. O'Con- ‘
nor, Elec. Mat'l Sci. Lab. AF Cam-
bridge Res. Ctr., Bedford, Mass.)

Nuclear Cong., Cleveland, Ohio, Apr. 5-

10

Industrial Instrumentation & Control
Cont., Ill. Inst. Tech., Chicago, lll.,
Apr. 14-13

SWIRECO (Southwestern Regiona]
Conference), Dallas, Texas, Apr.
16-17 (DL*: Nov. 1, Frank Seay, |
Texas Instr. Inc., 6000 Lemmon
Ave., Dallas 9, Tex.) ‘

Conf. on Analog and Digital Recording
and Controlling Instrumentation,
Bellevue-Stratford Hotel, Phila.,
Pa., April 20-21

Spring Tech. Conf. of Cincinnati Sec. of

the IRE, April 21, 22.

Nat’l Aero Elec., Conf. Biltmore and
Miami-Pick Hotel, Dayton, Ohio,
May 4-6

Fifth Annual Flight Test Instr. Symp., ‘
Seattle, Wash., May 4-7

URSI Spring Meeting,
D. C., May 5-7

Elec. Components Conf., Ben Franklin
Hotel, Philadelphia, Pa., May 6-8

7th Reg. Tech. Conf. and Trade Show,
Univ. of N. M., Albuquerque, N. M.,
May 6-8

Joint Conf. on Auto. Tech., Pick-Con-
gress Hotel, Chicago, Ill., May 11-13

Internat’l Conv.. on Transistors and
Associated Semiconductor Devices,
Earls Court, London, May 25-29 |

Australian IRE Radio Eng. Conv.,, |
Univ. of Melbourne, Victoria, Aus.,
May 25-20

Internat’l Conf. on Med. Elec., Paris,
France, June

Microwave Theory & Tech., 1959 Nat’]
Symp., Harvard Univ., Cambridge,
Mass.,, June 1-3 (DL*: Feb. 15,
Dr. H. J. Riblet, 92 Broad St.,
Wellesley, Mass.)

Prod. Tech. Symp., Villa Hotel, San ‘
Mateo, Calif., June 4-5

Washington,

* DL = Deadline for submitting ab-
stracts.

(Continued on page 15A)
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IRE NatioNal CONVENTION
To FEaTUrE Many NEw Torics

The rapid strides which have been made
in the past year in space technology and
other major new liclds of electronics have
given a radically new look to the program
of the 1959 IRE National Convention,
scheduled for the Waldorf-Astoria  Hotel
and New York Coliscum on March 23-26.

Highlighting the 54 sessions will be a
special  Tuesday ecvening symposiim  at
which ten of the nation’s foremost experts
will discuss  “Futurc  Developnients  in
Space.” Present developments, too, will
receive a good deal of attention in two
additional sessions devoted to Space Elec-
tronics.

T'wo new entries of inusual interest have
been included in the program this vear: a
symposinm on Psychology and Electronics
in the Teaching-Learning System, and a
session on Theory and Practice in Russian
Technology. Other sessions range over the
ficlhds of all 28 Professional Groups and
include such timely topics as Widening Hori-
zons in Solid State Electronics, Frontiers of
Industrial Electronics, Man-Machine Sys-
tem Design, and Military Electronics Looks
Forward. .\ full list of sessions, papers and
abstracts will appear in the March Pro-
CEEDINGS.

IExhibit space at the mammoth New
York Coliscum has Dbeen completely sold
out, assuring visitors that the Radio Engi-
neering Show will provide them with the
most complete showease of new apparatus
and products ever assembled wnder one
roof. 850 exhibitors will display thousands
of the latest developments, many for the
first time.

Convention activities begin on Monday
morning, March 23, with the Annual Meet-
ing of IRE in the Grand Ballroom of the
Waldorf. 1. B. Sinclair, vice-president of the
IRE, will be the principal speaker.

The social activities include a  get-
together cocktail party Monday evening
and the Anmial Buanquet Wednesday eve-
ning, at which the 1959 IRE award winners
will be honored. Because an attendance of
over 55,000 is expected at the convention,
menibers are urged to send in their reserva-
tions for these functions immediately.
Tickets may be purchased from IRE head-
quarters, 1 East 79 Street, New York 21,
N. Y. at $4.50 each for the cocktail party
and $15.00 each for the banquet.

A\ ladies’ program has been arranged.

PGAMTT PLaNs SymposiuM
AND SOLICITS PAPERS

The Professional Group on Microwave
Theory and Techniques, Boston Section, in
cooperation with the Division of Engineering
and Applied Physics, Harvard University,
announces the 1959 PGMTT National Sym-
posium. It will be held June 1-3 at Harvard,
in Cambridge, Mass. Papers are being
solicited, and abstracts should be sent to
Dr. H. J. Riblet, 92 Broad Street, Wellesley,
Mass., not later than February 15.

Six technical sessions will be held, cover-
ing the latest advances in microwave theory

TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

and techniques, microwave components,
physics, and systems.

The welcoming address will be given by
McGeorge Bundy, dean of the Faculty of
Arts and Sciences, Harvard University.
Social activities will center around a cocktail
hour and banquet on June 2. The banquet’s
master of ceremonies will be \W. L. Pritchard,
and speakers will he Professors H. Brooks
and E. M. Purcell, both of Harvard.

In addition, a ladies’ program is being
organized to avail the women of the many
historical and cultural attractions of the
Boston area.

Chairman and Assistant Chairman of the
Symposium  Committee are, respectively,
W, L. Pritchard and H. Scharfman, both of
Raytheon. In charge of the technical pro-
gram is H. Riblet, Microwave Development;
of publicity, R. Rivers, Aircom; and of local
arrangements, 1. Saad, Sage Laboratories.

Syyrosity To BE HELD oN
LLECTROMAGNETIC THEORY

ASymposiumon Electromagnetic Theory
is to be held at the University of Toronto,
Toronto, Ontario, Canada, June 15-20,
1959, sponsored by Commission V1 of URSI
and the University of Toronto, with support
from the U. 8. National Science Foundation
and the National Rescarch Council of
Canada.

Included in the program will be a series
of invited papers on topics of current interest,
and a number of discussion sessions. The
general fields to be covered arc: scattering
and diffraction; surface waves; clectromag-
netic problems of large radio telescopes;
propagation in anisotropic media; and an-
tenna theory. A detailed program will be
issued later. Reprints of the papers will be
available at or before the meetings, and a
PProceedings will be published.

WESCON PAPERS DEADLINE
SET FOR May 1

Authors wishing to present papers l
at the 1959 Western Electronic Show
and Convention technical sessions, to

| be held in San Francisco, August 18-

21, must submit them by May 1. Re-

quired are 100-200 word abstracts, to- |
| gether with complete texts or addi-
tional detailed summaries, which
should be sent to the Chairman of the
Technical Program: Dr. Karl R.
Spangenberg, ¢/o WESCON, 60 West
41st Ave., San Mateo, Calif.

This year there will be an im-
portant innovation. The IRE WES-
CON CoxvENnTION RECOrRD will be
made available at the Convention.
Convention authors will be expected
to submit complete manuscripts by
July 1, prepared for the RECORD in
accordance with special instructions
which will be sent at the time the
paper is accepted.

Authors will be
ceptance or rejection by June 1.

. | -

notified of ac-
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NATIONAL ULTRASONICS SYMPOSIUM
INViTES CONTRIBUTIONS

The 1959 National Ultrasonics Sympo-
sium will be held at Stanford University,
Stanford, Calif., on August 17. The PGUE
will combine this one-day meeting with one
or two sessions at WESCON (August 18-21)
to provide a well-integrated program.

Papers are invited. .\ list of suggested
topics, but not all-inclusive, follows: 1) de-
sign, calibration, and use of high-power
transducers for use in industrial processing
and in sonar; 2) antenna design and its
analog in sonar transducers; 3) electro-
mechanical filters; 4) survey of, new de-
velopmients in, and circuit problems asso-
ciated with ultrasonic delay lines; 5) ultra-
sonic modulation in optical systems; 6) non-
destructive testing by energy absorption;
7} efiectivencss of ultrasonic cleaning by
pulsed vs steady-state cavitation; and 8)
noncontacting measurement of surface veloc-
ity by ultrasonic probe beam using Doppler
effect.

Prospective authors are requested to sub-
mit the following information by April 1,
1959: 100-word abstract in triplicate, title
of paper, name and address; 500-word sum-
mary in triplicate, title of paper, name and
address. Acceptance or rejection notices will
be mailed by May 1.

All material should be addressed to Dr.
Vincent Salmon, 1959 National Ultrasonics
Symposium, Stanford Research Institute,
Menlo Park, Calif.

ALRONAUTICAL ELECTRONICS
CONFERENCE SCHEDULED

The Eleventh National Aeronautical
Electronics Conference has been officially
scheduled for May 4-6, 1959, at the Biltmore
and Miami Hotels, Dayton, Ohio. [t is
sponsored by the Dayton Section of the IRE
and the [RE Professional Group on Aero-
nantical and Navigational Electronics.

The theme of the conference is Elec-
tronics Systems in the Space Age. In addi-
tion to comprchensive technical presenta-
tions, a forum is planned for an exchange of
ideas on better electronic systems manage-
ment. Also, leading aeronautical equipment
concerns will present their latest equipment
designs.

Geornysical, RESEARCH JOURNAL
PraNs REVISION AND EXPANSION

Fo meet the challenge presented by the
rapid growth of basic geophysical research in
the United States brought about by the In-
ternational Geophysical Year, an expanded
Journal of Geophysical Research will be issued
monthly, beginning with the January, 1959
issuc. 1t will be published by the American
Geophysical Union with assistance trom the
Carnegie Institution of Washington and sup-
port from the National Science Foundation.
Dr. M. A, Ture will serve as associate editor.

The traditional editorial and scientific
standards of the Journal of Geophlysical Re-
search will be maintained in the expanded
Journal. .\ better balance of papers in all
ficlds of geophysics will be attained, by com-
bining the scientific papers formerly pub-
lished in Transactions, American Geophysical
Union with those traditionally published in
the Journal of Geophysical Research. The new
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publication will consist of original rescarch
reports, a letters department to provide for
prompt but brief publication of unusual re-
sults or brief discussion of previous papers,
and abstracts of papers given at AGU meet-
ings. It will also include advertising. All
ticlds of geophysics are to be discussed.
Papers which provide an insight into the
interrelationships of different ficlds, or which
are authoritative review articles, will be
sought. Papers will be accepted on a basis of
scientific merit regardless of source.

Manuscripts should be sent to J. \.
Peoples, Jr., Geology Department, Univer-
sity of Kansas, Lawrence, Kans. Subscrip-
tions, rencewals, and orders for back numbers
should be addressed to American Geophysi-
cal Union, 1515 Massachusetts Ave., NW,
Washington 5, 1. C. Subscriptions to the
Journal are included in AGU membership
dues; nonmember subscriptions are $16 per
calendar vear and 82 per copy.

SSB DiIxNER AND HAMFEST SET

The SSB Amateur Radio Association will
sponsor the Eighth Annual SSB Dinner and
Hamfest on Tuesday, March 24, 1959, at
the Hotel Statler Hilton, 33rd St. and 7th
Ave., N.Y.C. All amateurs and their friends
are invited to attend.

Equipment displays open at 10 .M. and
the dinner will be at 7:30 p.M. Bill Leonard,
W2SKE, of radio and television, will be
master of ceremonies. Tickets purchased in
advance are $8 each, and at the door, $9.

Reservations can be placed by writing
to SSBARA, ¢/o Irv Binger, W2CMM, 1741
Andrews Ave., N, Y. 53, N. Y.

HiroLp, FORMER DIRECTOR,
SPEAKS TO DETROIT SECTION

On November 21, over 250 members and
guests of the Detroit Section heard E. \W.
Herold present a talk on “Controlled Ther-
monuclear Fusion.” Mr. Herold, Associate
Project Manager of the C-Stellerator Asso-
ciates, Princeton, N. J., and Director of
Electronic Research at RCA, also in Prince-
ton, was a Director of the IRE in 1958 and a
member of the IRE Editorial Board. The
meeting, sponsored jointly by the Electrical
Engincering Department of the University
of Michigan, was preceded by a tour of the
Ford nuclear reactor in the Phoenix Me-
morial  Laboratory on the Ann  Arbor
Campus.

[, W. Herold speaks to the Detroit Section on
“Controlled Thermonuclear Fusion.”

Calendar of Coming Events
and Authors’ Deadlines*

(Continned from page 14A)

Symp. on Electromagnetic Theory,
Univ. of Toronto, Toronto, Can.,
Junec 15-20

Int'l Conf. on Info.
UNESCO House,
June 15-20

Int'l Symp. on Circuit & Information
Theory, Univ. of Calif. at Los
Angeles, Los Angeles, Calif., June
16-18 (DL*: Dec. 22, Dr. G. L.
Turin, Hughes Research Labs.,
Culver City, Calif.)

Nat’l Conv. on Mil. Elec., Sheraton
Park Hotel, Washington, D. C.,,
June 29~July 1 (DL* Feb. 15, L. R.

Everingham, Radiation, Inc., Orlando,
Fla.

Denver Res. Inst. Sixth Annual Symp. on
Computers and Data Processing,
Stanley Hotel, Estes Park, Cole.
July 30, 31

Natl. Ultrasonics Symp., Stanford Univ.,
Stanford, Calif., Aug. 17

WESCON, San Francisco, Calif., Aug.
18=21

Nat’l Symp. on Telemetering, Civic Aud.
& Whitcomb Hotel, San Francisco,
Calif., Sept. 28-30

IRE Canadian Conv., Toronto, Can,,
Oct. 7-9

Nat’l Elec. Conf., Sherman Hotel, Chi-
cago, Ill., Oct, 12~15

East Coast Conf. on Aero. and Nav.
Elec., Baltimore, Md., Oct. 26-28

Electron Devices Mtg., Shoreham Ho-
tel, Washington, D. C., Oct. 29~31

Nat’l Conf. on Automatic Control, New
Sheraton Hotel, Dallas, Tex., Nov.
4-6

Radio Fall Mtg., Syracuse, N. Y., Nov.
9-11

Eastern Joint Comp. Conf., Hotel Stat-
ler, Boston, Mass., Nov. 30-Dec. 3

PGVC Annual Meeting, St. Petersburg,
Fla., Dec.

Processing,
Paris, France,

1960

Natl. Symp. on Reliability and Quality
Control, Hotel Statler-Hilton, Wash-
ington, D. C., Jan. 11-13

Transistor and Solid-State Circuits
Conf., Univ. of Pa., Phila., Pa., Feb.
11-12

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

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

Nat'l Aeronautical Electronics Conf.,
Dayton, Ohio, May 2-4

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

7th Reg. Tech. Conf. & Trade Show,
Olympic Hotel, Seattle, Wash., May
16-18

Cong. Int'l! Federation of Automatic
Control, Moscow, USSR, June 25-
July 9

WESCON, Ambassador Hotel & Pan
Pacific Aud., Los Angeles, Calif.,
Aug. 23-26

Nat’l Symp. on Telemetering, Washing-
ton, D. C., Sept.

Industrial Elec. Symp., Sept. 21-22

Nat’l Elec. Conf., Chicago, Ill., Oct. 10~
12

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

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

Radio Fall Mtg., Hotel Syracuse, Syra-

cuse, N. Y., Oct. 31, Nov. 1=-2
¥ DL = Deadline for submitting ab-

stracts.
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AR FOrRCE MARS ANNOUNCES

BROADCASTING SCHEDULE
The Air Force MARS Eastern Technical

Network, which broadcasts every Sunday

from 2-+ >N, (EST) on 3295, 7540, and

15,715 ke, announces the following pro-

grams.

February 1-—*Electronics in Medicine,” Dr.
Joseph Ragoll.

February 8 “Future .\tomic Powered
Generator Stations,” Minot H. Pratt,
Chief Engincer, Niagara Mohawk Corp.

February 15 “Electronic Sceing with Low
Level Hlumination,” Dr. M. L. E. Chwa-

low, Frankiord Arsenal.

February 22-—-“Modern  Quality  Control
Principles,” Norman Miller, Frankford
Arsenal.

SCHEDULE SET FOR PAPERS FOR
INTERNATIONAL CONGRESS ON

AvToMaTic CONTROL

The American Automatic Control Coun-
¢il has set the review committees and
schedules for U.S.\. papers to be presented
at the First Congress of the International
Federation of Automatic Control (IFAC)
in Moscow, June 25-July 9, 1960.

Russian hosts for the 1960 meeting have
prepared an ambitious agenda for the tech-
nical sessions covering three main areas:
theory; components and measurements; and
applications. PPapers on awtomatic control
theory will cover discrete data systems, con-
tinuous data systems, syvstenis using com-
puting deviees, optimalizing, multivariable
systems, systems including a human opera-
tor, information theory, switching theory,
stochastic processes, and stinulators.

Papers on components and measurements
will be sought covering the design and per-
formance of transducers, ampliliers, com-
puters, logic clements, characteristics of com-
poneuts, methods of dynamic testing, and
reliability.

Each paper on application will pertain
to a particular industry or type of controlled
equipment. ‘Typical exanmples are electrical
machines, power systems, petroleum proc-
essing, chemical processing, ore rehining,
metal production, metalworking, transporta-
tion, materials handling, nuclear reactors,
and heating and air conditioning.

U. S. A. papers may be submitted in the
following ways.

1) Directly to a mewber of the AACC re-
view committee:

Chairman-—[. M. Grabbe, The Thomp-

son-Ramo-\Wooldridge Corp., P. O.
Box 45215, Airport Station, Los
Angeles 435, Calif.;

Automatic control theory—John Truxal,
EE Dept., Polytechnic Inst. of Brook-
tvn, Brooklyn, N. Y.;

Components and measurements—John
Johnstou, Jr., Instrument Dept., I<ugi-
neering Services Div., . 1. dulPont de
Nemours & Co., Inc., Louviers Bldg.,
Newark, Del.

Industry  applications—D. M.
Universal Oil Products,
.

2) Through the

Bovd,
Des Plaines,

appropriate professional

divisions of the societies affiliated with
AACC:
ASME, Instruments and  Regulators

Div., Chairman—-D. J. Bergman, Uni-
versal Oil Products, Des Plaines, IH.;
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AIEE, Feedback Control Committee,
Chairman—H. Chestnut, General
Electric Co., 1 River Road, Schenec-
tady 5, N. Y;

IRE, Professional Group on Automatic
Control, Chairman—John E. Ward,
Servomechanisms Lab., M.L.T., Cam-
bridge 39, Mass.;

IS, Instrunient Society of America—

. PP Bigliano, [ingineering Dept.,

E. . dulPont de Nemours & Co., Inc.,
Wiliuington 98, Del.;

AIChE, [Process Control Committee,
Chairman—D. M. Bovd, Universal
Oil Products, Des Plaines, L

3) Dircedy to the congress chairmau, . M.

Letov. Institute of Automatics and Tele-

mechanics, Kalanchovskayva 15 A, Moscow

1-33, U.S.S.R.

Deadlines are:

March 1, 1959-—Abstracts and rough
drafts of outlines in the hands of the
AACC Review Committee,

July 135, 1959—Completed papers de-
livered to AACC Review Conmittee.

The Committee will review and evaluate
for publication all U.S.A. papers. Papers
may be presented in English. Russian hosts
to the congress will handle translation into
Russian and will publish Russian proceed-
ings. AACC will arrange for publication of
English proceedings.

For more information contact: W. 5.
Vannah, Secretary-Treasurer, .\merican
Automatic Control Council, 330 W. 42nd
St, N Y. 36, N Y.

NBS To Pusrisa Rabio
PROPAGATION JOURNAL

Starting in July, 1959, the National Bu-
reau of Standards is to publish a quarterly
journal devoted to radio wave propagation.
Some of the topics to be covered in the new
Journal of Radio Propagalion are upper at-
mospheric physics, propagation in ionized
media, scattering by turbulence in the
troposphere and the ionosphere, effect of
irregular terrain on radio propagation, dif-
fraction and scattering by solid obstacles,
propagation through time-varyving media,
and surface waves,

An editorial advisory board consisting

of well known radio scientists has heen
chosen. These include D. G. Fink (represent-
ing the IRE), K. M. Sicgel (representing the
PGAP), A. D. Wheelon, F. . Roach, R. L.
Helliwell, R. N. Thomas and A. D. Wartt.
Associate editors are J. \W. Herbstreit, T, N.
Gautier, and C. G. Little. The editorial as-
sistant is J. F. Brockman, and J. R. Wait is
editor.

FEBRUARY SPEAKERS SET FOR
ARMY TECHNICAL NET

The First Army MARS SSB Technical
Network, operating each Wednesday eve-
ning at 9 p.M. (EST) on 4030-ke upper side-
band, has announced the speaker schedule
for February as follows.

February +—“Observation of Radio Signals
Transmitted from Earth Satellites,” Lloyvd
H. Mananwon, Chiel of the Communica-
tions Facilities Section, Long Range Ra-
dio Branch, U. S, Army Signal Res. and
Dev. Lab., Fort Monmouth.

February 11 —*Vehicular Noise Problems in
Mobile Communications Systems,” Stuart
F. Mever, Mobile Engineering Manager,
Allen B. DuMont Labs.

February 18—“Experience with Video Tape
Recording,” Lawrence Weiland, Stafi En-
gineer, National Broadcasting Co.

February 25—“Mobile SSB Communica-
tions,” Weruer Brach, Chief Engineer,
Eldico Electronies.

PGEWS HoLDps SicOND ANNUAL
Sy MPOSsIUM

The Second Annual Symposium spon-
sored by the Professional Group on Engi-
necring Writing and Speech was held in
New York, October 1-2, 1958. The program
of fourteen papers, most of which will be
published in the next two issues of the
PGEAWS  ‘T'raxsacrions, was prepared
through the efforts of ‘I'heodore 1. Patterson
and Chester W. Sall.

The program stressed the quality of tech-
nical speaking and illustration, which has
been wmuch eriticized. Four of the papers

were specilically devoted to problems of pre-
senting lantern slides and other illustrative
material, and five dealt with speaking.

The Fifth National Meeting of the Profes
ber 6-7, included 18 papers in 4 technical s

ional Gronp on Nuclear Seience, held i
ons and field trips to the Univ. of Cali

San Mateo. Calit.. Novem
at Livermore. the Vallecitos

Atomic Lab. in Pleasanton, the High-Energy I-hysics Lab. at Stanford Univ., the Navy's Radiological Duu-n g

Lab. in San Francisco. and the high-energy. solid-state, shock-tube. and computer l.ullmu ol Lockheed Mi

¢

Systems Division in Palo Alto. The banquet speaker, J. M. Harrer (?mled Ilurdfrom nghl) described the Geneva

Conlerence. \lundmg the banquet are (standing. left to right) H.
. W. Carnahan. Varjan Associates. Chairman ofl‘mdnu-( ommittee: H. M. Ogle,
Co., Gmoml( Immndn S, [. Reisman, Lockheed, Chairman of Publicity Cotmmittee; L. D, Tes
Co., Chairman of l’m"mm Committee; Fo M. White,

Committee;

Shaw. Lockheed. Chairman o’ Registration
General Ilectric
. General Electric

Chairman ol ln\pcx[lon Trips Comn

White & Co..

ml!tee (seated, left to ri hty R. F. Shea. Knolls Atomic Power Lab.; 1 AL S, Rawecliffe, Los Alimnox Scientitic Lab.;
N

J. N. Grace, Westinghouse; |. M. Harrer, Argonne

ational Lab.;
R. A Thomas, Atomic Power Development Associates.

AL BoVaa Remses, Bendix Aviation Corp.; and
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The perfi d iﬂ us e Iectro n tUhe fZ}:::%,?’i,’,ﬂ},’fgﬂj,;}s)t may have something there. But honest, that’s

As Mouty saw it, his radar ibes zigged when they should have
Languishing in his cell after his defeat by Cortez, the Aztec  zagged. Today, iore sophisticated electronics people would simply
emperor Montezumma filled out his lonely hours by penning one of  say the radar was wable o obtain a_fix on moving argers.  Monty
the most remarkable war memoirs of all rime. simply didi’t have any monopulse tubes.  Bur the truth is clear,
It was called, sirangely enough, “The Perfidious Electron Tube””. A few Bomac tubes i the right place sight have chauged history.
Only recently discovered after having been lost for cenwries, it Your children might wow be suudying Aztec in school instead of
throws new light on one of the key evenrs in New World history. Spanish.  You yourself might be eating Azrec omeleries—or wearing
In it, Montezuma sums up his defeat in one word: *“Skaflanggz".  feathers for trousers.
For those of you whose Aztec isn't what it might be, the word Come 1o think of it, maybe it’s better things turned out the way
imeans “radar”*  (And for those q[ you who mg)/_ﬁe/ a commercial  they did.
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and comiponents theeside of Mexico City
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Leaders in the design, development and manufacture of TR, ATR, Pre-TR tubes; shutters; Offices in major cities— Chicago « Kansas City « Los Angeles - Dallas « Dayton - washington «
reference cavities, crystal piotectors; silicon diodes; magnetrons, klystrons; duplexers; Seattle « San Fraucisco « Canada: R-0-R Asscciales Lunited 1470 bou Mills Road, Don Mills,
pressuazing windows; noise source tubes; high frequency triode oscillators; surge protectors. Ontario « Export: Maunice 1. Pavisier, 741-745 Washiigton St., v. Y. C. 14, N. Y.
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Seated at the Banquet Head Table of the Fourth National Aero-Com Symposium are (left to righty Dr. 1. II.
Vogelman, Chairman of the Scholarship Fund Commitiee: Mr. |. Lewis Powell, Banquet Speaker; Mr. Bernard 11.
Balidridge. Guest Speakers Chairman: Mr. Walt Carlson. Local Westinghouse Representative; Colonel C harles
Hrombach, representing ROAMA; Mr. I, \W. Worthington. member of the advisory staff: and Mr. William ).

Kuehl, member of the advisory staff.

FourT NaTioNal Agro-CoM
Svvrosiem MEeets in Utica

The Fourth Nattonal Symposium on
Acronautical Communications was held in
tae Hotel Utica, Utica, N. Y., on October
20-21, 1958, under the auspices of the Rome-
[ftica Chapter of the TRE Professional
Group on Communications Systems.

Mr. H. J. Crowley was Chairman, Mr.
K. \. Zachary, Executive Vice-Chairman,
and Mr. W. L. Roberts, Secretary. The
Advisory Staff consisted of A. A. Kunze, J.
Kuehl, E. E. Mitchell, and J. W. Worthing-
ton, Jr. Committee Chairmen were: Dr. J. H.
Vogelman, scholarship; G. F. Baldwin,
finance; R. L. Marks, technical programs;
R. E. Gaffney, exhibits; B. H. Baldridge,
guest speaker; R. C. Benoit, Jr.. public
relations; F. R. Priest, arrangements; T. G.
Knight, classified program; and L. R.
Pangburn, registration.

Approximately 850 persons from most
of the 48 states and several foreign lands
attended the Symposium which featured 32
exhibits by leading engineering and manu-
fucturing concerns, a Junior Science Exhibit,
in which approximately 18 area vouths par-
ticipated, and twenty technical papers
which were presented at the technical ses-
sions.

A luncheon attended by approximately
200 was held on October 20, at which Brig.
General Francis F. Uhrhane, Deputy Chief
of Stafl, Communications and Electronics
NORAD, spoke on “NORAD and Its
Communications Problems.” An industry
sponsored cocktail party was held on October
21 and was followed by a banquet at which
Mr. J. Lewis Powell, member of the Staft
o’ the Assistant Secretary of Defense, Sup-
ply and Logistics, spoke on “The Collapse of
Time.”

The National Administration Committee
oi the IRE Professional Group on Conumnuni-
cations Systems met during the Symposiim
on October 21; Captain Edward N. Dingley,
Narional Chairman, presided.

The  Scholarship  Fund  Committee
awarded four prizes totaling $1350 to local
area students to further their engineering
and scientific education in an accredited
college or university of their choice. The
first prize of $500 was donated by Hofiman
Labs., Los Angeles, Calif.; Westinghouse
Electric Co. donated the second prize of
$400; the third prize of $300 was jointly
donated by the emplovees of Rome Air
Bev. Center and Rome Air Force Depot and
the H. L. Hoffman Co. Long Island, N. Y.;
aad the fourth prize of $150 was donated by
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Mr. G R, Wilson, Editor of Flving Maga-
zine.

Upon completion of the Symposium in
Utica a one day classified Symposium was
held on October 22, at Griffiss Air Force
Base, Rome, N. Y. under the sponsorship of
the Directorate of Communications, Rome
Air Dev. Center and was attended by ap-
proximately 300, Ten papers were presented
at the classilied sessions. Participation was
limited to those possessing a confidential
clearance and the “need to know.”

The Fifth  National Aero-Com Sym-
posium is scheduled for October 5, 6, and 7,
1959, in the Rome-Utica area.

ADVISORS NAMES FOR 1939
THirD NaTioNAL CONVENTION
ONX MILITARY ELECTRONICS

Dr. T. Keith Glennan, Administrator,
National Aeronautics and Space Adminis-
tration, heads a list of eminent civilians and
military officers who will serve as advisors
for the Third National Convention on Miki-
tary Electronics, sponsored by the IRE
Professional Group on Military Electronics,
and to be held at the Sheraton Park Hotel,
Washington, D. C., on June 20—-Jnlyv 1,
1959.

Other advisors, as announced by Lt.
Gen. William Kepner, USAF (Ret.), Con-
vention President, and Chiarman of the
Board of Radiation, Inc., Orlando. Fla..
are: Adm. Arleigh Burke, USN, Chief of
Naval Operations; Lt. Gen. Arthur G.
Trudeau, USA, Chief of Army Research
and Development; Lt. Gen. Roscoe C. Wil-
son, USAF, Depunty Chief of Stalf for De-
velopment; Rear Adm. Rawson Benoett,
USN, Chief of Naval Research; Roy .
Johnson,  Director,  Advanced Research
Projects Agency, Dept. of Defense: Chris-
tian L. Engleman, President, Engleman and
and Co., Inc., and Treasurer, PGME: Edwin
AL Speakman, Manager of Planning, Radio
Corp. of America, and Chairman, PGMIE;
Dr. Robert M. Page, Director of Rescarch,
U. S, Naval Rescearch Lab., and Chairman,
Washington, D). C. Section of the IRE; and
Brig. Gen. Walter B. Larew, USA (Ret.),
Staff Assistant to the Manager of Communi-
cations and Navigation Systems Engincer-
ing, Melpar, Inc., (1958 Convention Presi-
dent).

At the 1958 Convention, also held in
Washington, more than 3300 engineers, sci-
entists, and executives from industry,
Government agencies and laboratories, the
Armed Forces, universities, and embassies
listened to more than 100 technical papers

and looked at 71 exhibits of new develop-
ments in the tield of military electronics.
Tucluded in this branch of electronics are
such major topics as: satellite electronics,
space navigation, guidance and control sys-
tems, electronic propulsion, reconnaissance
systems  simulition, and  communication
systems.

OFFiciRs CHOSEN FOR
1959 \WWESCON

Officers of the Western Electronic Show
and Convention for 1959 were installed on
November 29 at the annual meeting of the
board of directors in Honolilu. Representing
the cosponsoring organizations of WESCON
(the West Coast Electronic Manufacturers
Association and the San Franeisco and Los
Angeles Sections of the IRE Seventh Re-
gion), the eight-member board convened to
establish general plans for the 1959 show
and convention to be held next August in
San Francisco.

The chief executive officers are H, Myrl
Stearns, president of Varian Associates, Palo
Alto, Calif., chairman of the WESCON
board, and Bernard M. Oliver, vice-president
for research and development of Hewlett-
Packard Co., Palo Alto, chairman of the
WESCON executive committee. Show direc-
tor is O. H. Brown, director of marketing
for Eitel-McCullough, Inc., San Carlos,
Calif. Convention director is Albert J.
Morris, vice-president of Levinthal Elec-
tronic Products, Inc., Palo Alto.

Other directors of WESCON for 1959
are: Bruce S. Angwin, western regional
manager of the Electronic Components Di-
vision, General Electric Co., Los Angeles;
Donald C. Duncan, director of contract
sales for Beckman Instruments, Inc., Fuller-
ton, Calif.; Hugh P. Moore, chairman of the
board of Lerco Electronics, Inc., Burbank,
Calif.; and Walter K. Peterson, director of
the Electronics Division of Radioplane Co.,
Van Nuys, Calif. Messrs. Duncan and Ang-
win will serve four-yvear terms. L. W,
Howard, president of Triad Transformer
Corp., Venice, Calif., retired as chairman of
the board. Also participating in the meetings
was Don Larson, business manager of
WESCON and member of the executive
conmnittee,

SIDNEY KRASIK AWARD
DEsIGNATED 8BY PGNS

AL B Van Rennes, 1958-1959 Chairman:
IRE Professional Group on Nuclear Science’
annowunces that the PGNS Administrative
Committee. at its meeting in November,
1958, voted to designate the annual award
for the best PGNS “Transactions paper, the
Sidney  Krasik Award, in honor of Dr.
Krasik who has for several vears served as
Editor. The committee chose this way to
express its appreciation of a job well done,
and to permanently identify Dr. Krasik's
part in the growth of PGNS,

PROFESSIONAL GROUP NEWS

The following Chapters were approved
by the IRE Executive Committee at its
meeting on December 8: Professional Group
on Antennas and Propagation, Dayton Chap-
ter; Professional Group on Microwave
Theory and Techniques, Omaha-Lincoln
Chapter; and Professional Group on Pro-
duction Techniques, Boston Chapter.
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Finest line of
High Frequency Cables in

he communications field!

M No radiation m Uniform electrical properties over
. wide temperature variations
@ Low attenuation
@ Unlimited operating life
m Excellent frequency
response m Continuous 1000’ lengths

Matching fittings for all cables are available from several sources.
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fast-maturing Tl infrared systems advance IR
early warning, reconnaissance, tail-warning...

ALL-0UT DEVELOPMENT of the precocious infrared sciences at Texas
Instruments has brought this versatile field to new levels of sophisti-
cation — a maturity that spells design simplicity in complex systems, and
permits expert use by inexperienced personnel. The keys to this new
status for infrared are new optical materials, new materials/systems/
application matching techniques, advanced detector cells, and low-noise
transistorized circuitry — all pioneered by Texas Instruments.

This experience can work for you immediately, whether your particular
interest is reconnaissance, distant detection, early warning, tracking, tail-
warning, or merely curbing a heat-seeking missile’s tendency to chase
the sun. To obtain IR technical services, backed up by the capacity to
produce in any quantity the systems you require, properly cleared
military or industrial personnel contact SERVICE ENGINEERING
DEPARTMENT:

TEXASYI%) INSTRUMENTS
“ INCORPORATED

6000 LEMMON AVENUE DALLAS 9. TEXAS
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apparatus division

1
systems management

systems — airborne early warning, airways
control, antisubmarine warfare, attack-bomb
navigation systems, countermeasures, engine
instrumentation, missile systems, portable
ground equipmemt, reconnaissance, space elec-
tronics.

eguipments — radar, infrared, sonar, magnetic
detection, computers, timers, telemetering,
interccm, microwave, optics, detector cells,
engine instruments, transformers, time stand-
ards, and other precision devices.

research/design /development/manufacture
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A Tektronix Oscilloscope
that DOUBLES UP for you

—]

Tl AN OICRIONOP
i
"o -m 8- 98

TYPE 551 DC-to-25 MC

NLJLALE I S N .
EAVTTAY AN Special Features
ANVAN e

WIDE-BAND VERTICAL AMPLIFIERS

Main-unit risetimes—12 musec.
) B, S KD ) Passbands and risetimes with Type K (53 54K} units—
dc-ta-25 me, 0.014 psec.

3
S
-

X" he i e ircshiiny n ol T SIGNAL-HANDLING VERSATILITY
\. .h('n . JOb requires 1t you .Ca dOUblL pa d dlS.Play fo All Tektranix Plug-In Preamplifiers can be used in both channels,
different waveforms at once with this dual-beam oscilloscope. 0.2 usec DELAY NETWORKS
Type 53/54C and/or Type C-A Dual-Trace Plug-In Units in WIDE SWEEP RANGE

: ot 3 . . . i 0.02 psec/cm ta 12 sec/cm.
both channels make possible the four-trace dlspl.x).r. . SINGLE SWEEPS

Less spectacular but more frequent uses of this versatile Lackaut-reset circuitry.
fast-rise oscilloscope include waveform comparison measure- COMPLETE TRIGGERING o
. . Fully-outomatic ar amplitude-level selectian with preset ar

ments on a dual-beam display in the dc-to-25 mc range, and manual stability cantral.
all the usual and unusual applications of a high-performance 10-kv ACCELERATING POTENTIAL

. Brighter display far fast sweeps and law repetition rates,
laboratory oscilloscope.

Please call yaur Tek-

tranix Field Engineer ar
Representative far

PRICE camplete specificatians @
without plogi uits. ... . .$1725 i Taeses o [ @ fronix nc
Type 500, 53A - arronge for o ’ o
Scope-Mabile. . ............$108 >)3 demonstration ot
your canvenience. P. O.Box 831 + Portlond 7, Oregon

Type K Fast-Rise
Phone CYpress 2-2611 - TWX-PD 311 + Coble: TEKTRONIX

Plug-In Preomplifiers, each. ....$12$
;I""I CF'A D“‘I’,'f.T"’“ b $250 TEKTROMNIX FIELD OFFICES: Albertson, L.1., N.Y. « Albuquerque * Atlanta, Go. * Bronaville,
ug-in Freampiihers, each. . ... N.Y. « Buffolo * Clevelond * Dollos * Doyton ¢ Eimwocd Pork, lil. « Endwelt, N.Y. « Houston
(fo b. factory) Lothrup Villoge, Mich. * Eost Los Angeles * West Los Angeles « Minneopolis ¢ Mission, Konsos
it Newtonville, Moss. ¢ Orlondo, Flo. * Polo Alto, Colif. - Philodelphio ¢ Phoen.x * San Diego
St, Pete-sburg, Flo. * Syrocuse * Towson, Md. * Union, N.J « Woshirgton, D.C. = Willowdole, Ont,

TEKTRONAIX ENGINEERING REPRESENTATIVES: Howthorne Electronics, Portlond, Oregon.,
Seottle, Wosh.; Hytronic Meosurements, Denver, Colo., Salt Loke City, Utoh

No production deloy!
Shipments within o very few doys
of receipt of order.

Tekh i3 rep din 20 countiies by quolified engineering orgonizotions,
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NOW!I

Constant -outbut level
Constant modulation level

3 volt output into 50 ohms

Low envelope distortion

NEW -Ap- 6O06A HF Signal Generator

Here at last is a compact, convenient, moderately-priced

signal generator providing constant output and constant
modulation level plus high output from 50 ke to 65 MC.
Tedious, error-producing resetting of output level and %
modulation are eliminated.

Covering the high frequency spectrum, (which includes the
30 and 60 MC radar IF bands) the new -Ap- 600GA is excep-
tionally useful in driving bridges, antennas and filters, and
measuring gain, selectivity and image rejection of receivers
and IF circuits.

Output is constant within =1 db over the full frequency
range, and is adjustable from + 20 dbm (3 volts rms) to
—110 dbm (0.1 pv rms). No level adjustments are required
during operation; the instrument has a minimum of con-

trols and high accuracy results are assured due to the con-
stant internal impedance. The generator can be provided
with a 10:1 voltage divider and dummy antenna lowering
minimum output to 0.01 uv (from 5 ohms) and simulating
IRE standards for precision receiver measurements. (See
Accessories Available in Specifications.)

The new -ip- G06A may be modulated by sine waves and
complex waveforms from dc to 20 KC. A meter indicates
percent modulation. Distortion in sine waves is extremely
low due to use of a fecdback circuit.

To insure maximum accuracy of frequency setting, the
G06A includes an internal crystal calibrator providing
check points at 100 kc and 1 MC intervals with error less
than 0.01%.

@ offers the world’s most complete
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February, 1959



Specifications

Frequency Range: 50 kc to 65 MC in 6 bands. Internal Modulation: 0 to 100% sinusoidal modulation at 400 cps
50— 170 ke 1.76— 6.0 MC +5% or 1000 cps £5%.
1‘65' — 560 ke 58 —19.2 MC Modulation Bandwidth: Dc to 20 kc maximum, depends on carrier
5301800 ke 19.0 —65.0 MC frequency, f., and percent modulation as shown in the following
Frequency Accuracy: Within 1%, table: 309 Mod. 709% Mod. Squarewave Mod.
Frequency Calibrator: Crystal oscillator provides check points at Lol Freq}lency 0.06 £ . 0'.02 f. 0'003? fe (3 ke max)
100 ke and 1 MC intervals accurate within 0.015% from 0° to External Modulation: 0 to 100% sinusoidal modulation dc to 20 ke.
50° C. 4.5 volts peak produces 1009% modulation at modulating frequen-

cies from dc to 20 kc. Input impedance is 600 ohms. May also be
modulated by square waves and other complex signals.

Envelope Distortion: Less than 3% envelope distortion from 0 to
70% modulation at output levels of 1 volt or less.

Modulation Meter Accuracy: Within £5% of full scale reading

RF Output Level: Continuously adjustable from 0.1 v to 3 volts into
a 50 ohm resistive load. Calibration is in volts and dbm (0 dbm
is 1 milliwatt).

Output Accuracy: Within =1 db into 50 ohm resistive load.

Frequency Response: Within =1 db into 50 ohm resistive load over from 0 to 90%.

entire frequency range at any output level setting. Spurious FM: 0.0025% or 100 cps, whichever is greater, at an output
Output Impedance: 50 ohms, SWR less than 1.1:1 at 0.3 v and be- of 1 v or less and 30% AM modulation.

low. BNC Output connector mates with UG-88A/B/C/D. Spurious AM: Hum and noise sidebands are 70 db below carrier.
Spurious Harmonic Output: Less than 3%. Power: 115/230 volts *=10%, 50 to 1000 cps, 135 watts.

Leakage: Negligible; permits sensitivity measurements down to Accessories Available: -hp- AC-606A-34 Output Voltage Divider
0.1 pv. with 50 and 5 ohms termination (10:1 voltage divider) and 1RE

standard dummy antenna (10:1 voltage divider). $50.00.

Amplitude Modulation: Conti sly adjustabl 0 to 100%.
mplitude Modulation: Continuously adjustable from 0 to 100% price: (cabinel) $1,200.00. (rack mount) $1,185.00.

Indicated by a panel meter. Modulation level is constant within

+ 1 db regardless of carrier frequency. Data subject to change without notice. Prices f.0.b. factory.

Other -hp- Signal Gen rators—10 to 21,000 MC

-hp- 608D vhf Signal Generator

InsA'Tmenrihfreqnigncy Range— B B B Char}:d:wis'ics 1 P;rice B 10 to 420 MC. Highest sta-
- - 1 - - bility. No incidental FM or
-hp- 608C 10 to 480 MC Ovutput o"c\‘;‘v"r:&;u‘l'a"'i‘;"".sgif:c';‘ c'gﬁg;a‘?i':'; pulse, of | <} 000.00 frequency drift. Calibrated
(N S _ 1 I AR j| I | output 0.1 gv to 0.5 v
. o throughout range. Built-in
-hp- 608D 10 to 420 MC Output 0.1 uv to 0.5 v. Incidentol FN} 0.0019% enlnrre ro—nge-h_|’|m.92 | crystal calibrator provides
] B T frequency check accurate

Output 0.1 uv to 0.5 v into 50 ohm load. AM, pulse, CW ithi I
-hp- 612A 450 to 1,230 MC or square wave modulation. Direct calibration 1,200.00 within 0.01% each 1 and 5

MC. Master-oscillator, in-
termediate and output am-
plifier circuit design. Pre-
mium quality performance, direct calibration,
Outout 0.1 v 1o 0.223 v into 50 ohm load. Pulse, CW ideal for aircraft communications equipment test-
. . utpv P uv 1o U, Yln (e) L ohm ‘00 .. vise, or 950.4 in". $1’100.00‘
e e1eA 1,800 to 4,000 M€ FM modulation. Direct calibration 1175000 -h;- 608C vhf Signal Generator. lligh power (1 v
max.) stable, accurate generator for lah or field
Output 0.1 uv to 0.223 v into 50 ohm load. Pulse, CW, FM

-hp- 6188 3,800 to 7,600 MC or square wave modulation. Direct calibration 2,250.00 use. 10to 480 MC. !deal for testing receivers, am-
| B B _ | plifiers, driving bridges, slotted lines, antennas,

etc. $1,000.00.
2,250.00 -hp- 626 A/628A shf Signal
Generators

New instruments,
bringing high power,
wide range, conveni-
ence and accuracy to
10 to 21 KMC range.
Frequencies, output
voltage directly set and
read. Output 10 to 20
db better than previ-
ous spot-frequency sets
-hp- 628A 15 to 21 KMC Ovutput 10 db:oézgzg:bgi';:c‘;'::'lig'::;ﬁ%'nsq““'e wave | 3250.00 SWR Dbetter than 1.2 at 0 dbm and lower. Internal
: pulse, FM or square wave modulation; also exter-
nal pulsing or FM’ing. -hip- 626A. 10 to 15.5 KMC,
ARack mounted instrument available for $15.00 fess. $3,250.00. -hp- 628A, 15 to 21 KMC, §3,250.00.

ﬁ HEWLETT-PACKARD COMPANY
4873D PAGE MILL ROAD + PALO ALTO, CALIFORNIA, U.S.A,
Te

Output 0.1 uv to 0.223 v into 50 ohm load. Pulse, CW or
-hp- 614A 800 to 2,100 MC FM modulation. Direct calibration 1,950.00

Output 0.1 v to 0.223 v into 50 ohm lood. Pulse, FM or
-hp- 620A | 7,000 to 11,000 MC square wave modulation. Direct calibration

———— —

Output 70 uv to 0.223 v into 50 ohm load. FM or square
-hp- $23B 5,925 to 7,725 MC wave modulation. Separate power meter and wave 1,900.00
meter section.

Output 3.0 uv to 0.223 v into 50 ohm load. Pulse, FM or
-hp- 624C 8,500 to 10,000 MC square wave modulation. Separate power meter and 2,265.003
wave meter section

Output 10 dbm to —90 dbm. Pulse, FM, or square wave
moduliation, Direct calibration

-hp- 626A 10 to 15.5 KMC

3,250.00

CABLE “HEWPACK’ + DAVENPORT 5-4451

Field representatives in all principal areas

line of precision signal generators
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check
RCA

for standard
or special

ferrite cores!

.for a wide range of computer applications!

Now—commercially available from RCA—a
comprehensive line of fast-switching, low-
and high-drive, memory cores and several
new memory-plane designs to provide equip-
ment designers with one of the broadest
lines of memory core products in the industry.

MEMORY CORES - In addition to a line of
standard ferrite cores developed for coinci-
dent-current memory applications {ranging
in switching time from 0.2 4 sec. to 3 & sec.),
RCA now offers a new group of ferrite cores
particularly suited for both high-speed,
word-address memoties, and slow-speed,
low-drive coincident-currentmemories. These
cores are available for an applied field (H )
ranging from 0.2 to 1 oersted, and in sizes
from 0.050"" x 0.030'" to 0.370"' x 0.290".
The smaller-size cores make possible the
design of high-speed memory devices with
driving currents suitable for either transistor
or tube drivers. Typical characteristics are
given in the table.

MEMORY FRAMES « A compact, rugged alu-
minum frame utilizing a new stack-wiring
concept makes possible a “'bit-packing fac-

r'’ greater than ever before. 8,192 bits
may be stored in a 7 x 7' x 0.3" frame.

For more economical designs and even
greater compactness, a laminated frame ac-
commodating 8,192 bits in a 514" x 51"
x Y4'' space (including tesminals) is also
available.

FERRITE APERTURE PLATES « RCA’s aper-
tured-plate construction utilizing ferrite-core
material havirg low-drive, medium-speed
characteristics, can store 256 bits of infor-
mation in a space less than 0.9 x 0.9 x
0.025", thus making possible the design of
compact memories for transportable equip-
ment in which minimum weight and space
are vital considerations.

The aperture memory plates have a nom-
inal ful driving current requirement of 320
ma., a switching time of about 1.8 « sec.,
and an uadisturbed output {1) signal {uV)
of greater than 40 mv. making them espe-
cially suitable for use in transistorized cir-
cuits. In addition, tke precision registration
of the holes makes it possible to stack the
aperture plates quickly and accurately.

Rigid production controls insure excellent
uniformity of undisturbed output signal and
peaking time...testing assures dependable
performance of each storage element.

For ferrite cores having uniformity to meet your most ex-
acting design requirements, and for dependable delivery

(2

Special Ferrites

o

00  [HHHH

So o

J

o

RCA MEMORY CORES

24A

RCA FERRITE APERTURE PLATE

schedules, contact your local RCA Sales Representative,

) RADIO CORPORATION OF AMERICA

Semiconductor and Materials Division

Somerville, New Jersey

RCA MEMORY FRAME

RCA TRANSFLUXORS
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Typical Characteristics of Ferrite Cores for
2:1 Coincident-Curzent Applications

I
nca T T, | wy, I v, | Sovine
Typea RS Lu sec. mv_l my. [ ma.d /1.0 }u uc
XF-3806 | 13 | 160 26 | 1100/660 | 12 |
— —_— = ks -
XF-4019 1 EAERIEE 725/450
XF30184 | 1.8 | 53 | S5 9 460/275
I 380/190 | 50
::::i: :Z: ‘_':-? :: : o | &
——— t — - —
XF-3673 23 | 135 | 22 1 4 210/126 1 5
XF-4803 250 | 145 | 24 3 190/35 | 50

150/95 50

XF-4004 236 1.26 26 E
XF-4005 4.10 235 | 10 17125/53 50

XF-41106- 90 |48 | 45 45 9/45 | 50
XF-4107 75 |43 | 45 | so 70/35 | 50
XF-408 | 130 | 6.5 20 | 35 40/20 | 50 |

Time i< measured from 10% of current rise to lo% of voltue(uv Halr
4All type aumbers are tor .050% x .030” x .015"

Typical Characteristics of Ferrite Cores for Switching Appllcatlons
Swtching Time (T ) i sec. vs. Applied Field (H ) in oersteds

RCA Switching Time (‘lx)—u see.
Typea |u=.s n=|.o|n=|.s W=20R=3|K=4|K=5
L I
XF-30106 [ 22 | 18
xmuw' | | 4 24 164
XF- sma-tT [ ! R ENEREDEDE
XF-3973 3| 42 22 138 | 105
ﬂ_ 138
XF-3673 [ 116 | &3 | .40 22 15
. 1.6[ w | w1
XF-4003 104 | & 4_]_ |
B

XF-8)0a 3.84 90
XF-4205 3.69 | ﬂl 4!

31# 174

XF-4006 2.36 71
xuoov‘ *T:s 4 | 28 "} T B

XF 4008 | 153 .IJ _242 .151

Trme i measured from 10% rise 10 10% fall of vV,. Rise time of cur

rent piise is approximately 35 millimicro-seconds. To convert drive in

orrsteds to current tn amperes: For core size ot .050 0D x .030 1D, mul-

tioly H x 0.25 For core size of .080 0D x .050 1D, multiply H x 0.41
A A type numbers are for .050” x .D30" x .015" size.

Ecst: 744 Broad St., Newark, N, §.

HUmbolid! 5-3900

64 °A’" Street, Needham Heights 94, Mass.
Hlllcrest 4-7200

714 New Center Bldg., Detroit 2, Mich.
TRinity 5-5600

Svite 1154, Merchandise Mart Plaza,
Chicago, 1., WHitehall 4.2900

6355 E. Washington Bivd.,

Los Angeles, Calif., RAymond 3-8361
224 N. Wilkinson Street, Dayton, Ohio
BAldwin 6-2366

1625 K™ Street, N.W , Washington, D.C,
District 7-1280

Route 202, Somerville, N. J,
RAndolph 5-4500

Nartbeast:
East Cenlral:
Central:
West:

Gov’t:

February, 1959



STODDART

COAXIAL ATTENUATORS § | LOOKING
AND TERMINATIONS

made with exclusive Stoddart
Filmistors for highly accurate
and stable resistive values from
dc to 3000 mec.

—————

2, 6 and 10-position

TURRET ATTENUATORS |
with simple “PULL-TURN-PUSH"
operation, small and rugged. l

A W=

Protected under
Stoddart Patents

—————

ATTENUATOR PADS

Available in any conceivable combina-
tion of male and female Type C and TRY
Type N connectors. Maximum length of

3" for any attenuation value.

GENERAL SPECIFICATIONS THIS

VSWR: Less than 1.2 to 3000 mc.
g{ltaractf_risti\tl: :mpeﬂance:lﬁo ?hms.0 -
enuation Value: Any value from
to 60 db including fractional values. N U M B ER B
Accuracy: =0.5 db; values above 50 db.

have rated accuracy of attenuation
through 1000 mc only. l
Power Rating: 1.0 watt sine wave.

(At right) Advance TQ type is
l our smallest telephone relay:

AT ” All Advance Telephone Re-
Length, 1'%"; Width, %4"; lays feature small size, short

S Height, from 14" to 11%". armature travel, and highly

SPECIFICATIONS : : efficient magnetic structure.
Coil resistance, 2C: From 40 Ohms at 6 volts, DC, to In addition to the type TQ

12,000 Ohms at 110 volts, DC. “"Miniature'’ telephone relay
Coil resistance, 6C: From 10 Ohms at 6 volts, DC, to (illustrated), which has a con-

5,000 Ohms at 110 voits, DC. tact rating of 3amps resistive,

Small-stable-50 or 70 ohms Nominal power rzguired: 2C, 1.0 watts nominal (appr.); Advance also offers the TF
. , 3.0 watts nominal, (appr.). HRAS " “ '

Y.Watt: 50 ohms impedance, TNC or e o S Midget''the TD “Small" and

BNC connectors, dc to 1000 mc, VSWR Contact rating: Svaor]r;gsArés;tnzv;é 10?;") inductive at 115 the TS “Sensitive.” All with

less than 1.2. a contact rating of 5 amps.

Contact arrangement: Available in form A, B,C,D, or

1-Watt: 50 ohms impedance, dc to 3000 E, up to a maximum of 6 Poles.
dc to 7000 mc, Type N or T - ST
L'If,..fe'ct‘f,sf’ eraIe ;cfe%gfe; vosrwg p|25§ Available From Leading Distributors
than 1.2,-70 ohm, Type N, mile o = WRITE FOR COMPLETE DETAILS

female terminations available.
You'll want all 4 data sheets for your file: TQ, TF, TD & TS.

Fast delivery on all items, e
Send for complete literature. g QOV“"O. -

STODDART .  ADVANCE RELAYS

AIRCRAFT RADIO CO., INC. — A PRODUCT OF ELECTRONICS DIVISION
6644 Santa Monica Blvd., Hollywood 38, Calif. | [K]lN ELGIN NATIONAL WATCH COMPANY

HOllywood 4-9292 Dept. D, 2435 N. Naomi St., Burbank, Calif.
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NEWS
New Products

000000

Transistorized Gaussmeter

Completely transistorized and modilied
to operate on either 105-125 volt power
supply or on internal batteries, the new
model D-855 Gaussmeter designed by
Dyna-Empire, Inc., 1075 Stewart Ave.,
Garden City, X. Y., will deliver accurate
measurement of flux helds up to 30,000
ZaUSs.

It gives accurate flux density measure-
ment and determines “flow™ direction, is
ideal for locating and measuring stray
fields, plotting variations in strength and
checking production lots against a stand-
ard. Tt gives no ballistic reading, requires
no jerk or pull. It can be equipped to meas-
ure the earth's held flux density.

Provision for internal battery opera-
tion makes the 8% pound instrument read-
ily adaptable for field use. The 1)-855
measures 133 X843 X 71 inches, utilizes a
probe 0.025 inch thick with an active area
of 0.01 square inch.

Microwave Frequency
Calibrator

Harmonics up to 25 kme can be gen-
erated with a new Microwave Frequency
Calibrator Maodel #1001 manufactured by
Micro-Now instrument Co., 06340 \.
Tripp Ave.. Chicago 46, 1. The 430 mc¢
crystal controlled signal is designed to feed
directly into a waveguide or coaxial crys-
tal holder. .\ 5 me fundamental ervstal
provides a convenient means of calibrating
the instrument against wwv. Lower in-
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These manuiacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your IRE affiliation.

tensity markers at 150 & 50 mc are present
for wavemeter or receiver calibration.

Variable Speed Drive

A new lightweight miniature variable
speed drive, so small it can fit in the patn
of vour hand, is being produced by
Humphrey Products Div., Humphrey, Inc.,
3794 Rosccrans St., San Diego 10, Calif.

L3

Designated the Servotran, the unit
offers frequency response equivalent to a
hydraulic system and triple that of an elec-
trical system in a mechanical drive weigh-
ing 1§ pounds. The drive without motor is
31 long by 2 inches in diameter.

A maximum of two inch/ounces on the
control shaft changes speed from full for-
ward to full reverse in 0.05 second. Output
torque is constant and efficiency is be-
tween 85 and 95 per cent.

The Servotran is available with several
modifications to meet specilic needs. Posi-
tive speed adjustiment can be obtained by
using an accurately calibrated dial. A
flexible push-pull cable for manual remote
control and solenoid control for electrical
remote control can be supplied.

Applications for the new miniature
Servotran include actuators, computers,
recorders, integrators and in airborne iu-
strumentation where low torque shifting,
high efficiency, wide speed range and low
noise levels are important.

For additional information write to the
firm.

Toroidal Inductors

Magnetico, Inc., 6 Richter Court, Last
Northport. L. 1., N. Y., specializing in
toroidal winding, has just released a new
line of standard inductance coils. These
coils are toroidally wound on molvhdenum
permalloy powder cores, giving them a
stable and high Q inductance over the
audio frequeney range.

Stock values range from 5 mh to §

henries, with a tolerance of 1 per cent.
Standard ltinishes available as indicated in
the photo are: open construction for low
costs, epoxy encapsulation for moisture
prool sealing, and molded types for mois-
ture and shock resistance and for easy
mounting and stacking.

Overall size is 18 diameter by 1 inch
high, in keeping with current trends to-
ward miniaturization.

Special values of inductance, Q, fre-
quency aid temperature range are avail-
able ou short schedule.

These units are useful in flter work.
resonant tuned circuits, and delay lines.

New Firm

The formation of Continental Device
Corp., Hawthorne, Calif., was announced
here today by Joseph S. O'Flaherty who
will serve as the new company's president.
Continental Device Corporation will spe-
cialize in the rescarch, development, and
production of semiconductor devices. Up-
to-date laboratory and production facili-
ties are being installed in a modern 25,000
sq. ft. building.

O'Flaherty stated: “Our corporate ob-
jective is to design and build devices in
the semiconductor field which will utilize

to the maximum the semiconductor ii-
dustry’s experience gained from millions
of hours of device operation to pinpoint
those characteristics which require im-
provement.” He went on to say, “This ex-
perience indicates that while new and
superior devices will be required to meet
the needs of industrial and military sys-
tems of every increasing complexity, the
tirst job of the semiconductor manufac-
turer is to produce reliable devices through
better design and controlled production.™
(Contimied on page 1334)

February, 1959



Creative Microwave Technology VW

Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS., Vol. 1, No. 2

NEW ONE-WATT COMMUNICATION KLYSTRONS COVER GOVERNMENT AND COMMON CARRIER BANDS

Designed primarily for use in microwave
relay links, the QK-661 and the QK-754,
one-watt transmitter klystrons, operate
at frequencies of 7,125 to 8,500 Mc and
5,925 to 6,425 Mc, respectively. The QK-
661 is the first tube of its kind to cover
the entire government band. The QK-754 is
the first of a planned series of tubes to
cover the entire communications band.

Both are mechanically tuned, integral-
cavity, long-life, reflex-type tubes. The
QK-754 uses a coaxial output ; the QK-661,
a waveguide output.

To insure efficient operation the tubes
are available with integral cooling fins
or with a heat-sink attachment suitable
for connection to the chassis.

TYPICAL REFLECTOR VOLTAGE
(AT MAXIMUM POWER OUTPUT)

vs. FREQUENCY

"M

400 | — e f =]

w

S TEEE .

5 el :

g a0 it B R e s i e
p Mode 2% !

4 - ——

£ woll ] .

3 | QK-754

'“_' ' Eres-?SOV- L ——

w | Mode: 2% ! |

14

Typical operating characteristics

QK-754 QK-661
Frequency Range 5925 to 6425 Mc 7125 to 8500 Mc
Power Qutput 1.5 watts l.6watts
Electronic Tuning 50 Mc 25 Mc
(tohalf-power pts)
Modulation
Sensitivity 1 Mc/V 600 Kc/V
(10 V pk-to-pk mod volt)
Temp. Coefficient + 0.1 Mc/oC + 0.1 Mc/oC

TYPICAL POWER OUTPUT

VS,

FREQUENCY

:.:__ “ | Ii ,!,! l !#_}__

—

QK-661

“Eres.750v 4’ _
| Mode 2% |

250 |-l 02510 dars uc 1
i— —f

|

7I|zsm 2500 M . .}. ]
|
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You can obtain detailed application information

Excellence in Electronics

and special development services by contacting:
Microwave and Power Tube Division, Raytheon
Manufacturing Company, Waltham 54, Massachusetts
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Sylvania NPN and PNP Transistors...

SWITCHING

2312
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M358, |
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2N214 2N35 ‘_] 2N102
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2N214MmP w213 2N142
2n228 | | 2N306 2N144

2N143
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A planning chart for designers who need both

Eom high-power audio types to
high-stability switching types, both
NPN and PNP germanium transis-
tors are now available from Sylvania.
With this wide range of types, elec-
tronic design engineers can take full
advantage of the complementary
aspects of NPN and PNP in every
major circuit application.

¥ SYLVANIA

LIGHTING « TELEVISION -«
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RADIO - ELECTRONICS -

Sylvania NPN and PNP transistors
for switching applications exhibit
the high Beta stability and fast rise
time so important for data process-
ing. NPN and PNP types for RF-IF
applications feature high output
resistance for increased gain. For
your audio needs Sylvania offers one
of the industry’s most complete lines.

PHOTOGRAPHY o

ATOMIC ENERGY -

The entire Sylvania line of NPN and
PNP typesincorporates hermeticseal
construction for maximum protec-
tion against humidity and other
environmental conditions that can
affect performance. For complete
information on NPN and PNP tran-
sistors, contact your Sylvania repre-
sentative or write Sylvania directly.

SYLVANIA ELECTRIC PRODUCTS INC,
1740 Broadway, New York 19, N.Y.
In Canada: P.O. Boz 1190, Station “0”

Montreal 9

CHEMISTRY- METALLURGY

February, 1959



New Miniature Sealed

¥ Wire-Wound Control

For Service Up To 250" C

Need a high-reliability control for hot spots in
military or missile circuits? Take a look at the new
Mallory Type S miniature wire-wound.

Desicned to meet MIL-E-5272, it can be used at
ambients as high as 250°C. At 200°C ambient, it’'s
rated at 2.5 watts.

Gold plating of the complete assembly ends cor-
rosion problems, gives maximum heat transfer.
Hermetically sealed model (at top of illustration
above) uses glass or ceramic feed-through terminals
and high-temperature solder case seals to prevent
entry of moisture.

Serving Industry with These Products:

Panel-Sealed Model (lower part of illustration) a
unit is also available which has bushing-to-shaft seal
plus provision for panel-to-control seal. This unit
can be mounted in a sealed circuit container.
Both models are supplied in linear tapers from 10 to
20,000 ohms. Standard tolerance is +5%; other
tolerances on request. All havea 14" shaft, with
17"—32 bushing.

Write today for data, and for a consultation with a
Mallory resistor engineer on your particular cir-
cuit requirements.

P.R.MALLORY & CO.Inc.

Electromechonical—Resistars ® Switches ® Tuning Devices e Vibratars
Electrochemical—Capacitars ® Mercury ond Zinc-Corbon Batteries

ALLOR

Metallurgical—Cantacts ® Special Metals ® Welding Materials

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA

PROCEEDINGS OF THE IRE February, 1959 29A



SPECIAL
PRE-PUBLICATION OFFER

SAVES YOU $3.00

ENCYCLOPEDIA ON
CATHODE-RAY
OSCILLOSCOPES
& THEIR USES

(2nd edition)

by JOHN F. RIDER &
SEYMOUR USLAN

On May 1st, 1959, the second edition of this
famous book—completely revised, updated
and expanded—will be available. The price
will be $21.95 for this 1100 page (8%x11")
‘bible’ of oscilloscopes. However, you pay only
$18.95 a savings of $3.00 by reserving your
copy at your bookstore, jobber or at the
publisher before April 30, 1959. The second
edition of the fabulously successful book—
the first was considered a classic of useful
oscilloscope information by engineers, edu-
cators, lab technicians and service techni-
cians—has been greatly expanded to include
many new types of oscilloscopes and their
applications. It is completely up-to-date’
Whatever your field—geophysics, aviation,
automotive, medical research, television,
audio, computers, automatic control or any
other branch of industrial and communica-
tion electronics—you’ll find the cathode-ray
oscilloscope today’s basic instrument. The
newly revised 2nd edition of this best-selling
classic begins with cathode-ray tube construc-
tion and theory, then carries you through
a thorough analysis of modern oscilloscope
circuitry, commercial scope types and main-
tenance, to a detailed treatment of how the
scope is operated for all applications.

The 2nd edition includes more than twice as
many new scope applications. It covers-the
latest in special purpose cathode-ray tubes,
new data on probes, related information on
scope photography. A new section on pulse
measurements has been added and also a new
illustrated section on square wave testing.
The chapter on “Commercial Oscilloscopes
and Maintenance” covers the latest commer~
cial types.

COVERS EVERY PHASE OF OSCILLOSCOPES
Cathode-ray tubcs—theory of operation and basie
construction—

Basic Characteristics of Cathode-Ray Tubes; Prin-
ciples of Focusing and Deflection; Deflection Sys-~
tems in Cathode-Ray Tubes; Screens of Cathode-
Ray Tubes.

Oscilloscope Circuitry and Operation—

The Basic Oscilloscope; Vertical and Horizontal
Amplifiers; Time Bases: Sweep Circuits; Synchroni-
zation; Power Supplies; Auxiliary Equipment and
Accessories; Commercial Cathode-Ray Oscilloscopes
and Maintenance; Special Purpose Cathode-Ray
Tubes.

Oscilloscope Applications—

Basic Signal Observation and Pulse Measurement;
Phase and Frequency Measurements; Audio Fre-
quency Circuit Testing; Transmitter Testing;
Visual Alignment of A-M, F-M, and Television
Receivers; Waveform Observation in Television
Receivers; Electrical Testing: Medical, Scientific
and Engineering Applications; Oscilluscope Pho-
tography.

Waveform Analysis—

Complex Waveforms; Square Waveforms.

Reserve your copy by April 30th at your jobber,
bookstore or at the publisher—and pay only
$18.95, a saving of $3.00.

1
1
1
t
[
1
)
1
[}
[}
)
]
)

B JOHN F. RIDER PUBLISHER, INC. IR-2

S % -~ 116 West 14th Street, N. Y. 11, N. Y.
Enclosed is $.__, Please send me ___ copies
at $18.95 each.
ENCYCLOPEDIA ON CATHODE-RAY
OSCILLOSCOPES & THEIR USES (2nd
edition, revised) by Rider & Uslan
Pre-publication price of $18.95 good until April 30,

1959, After that date, $21.95. All books returnable
within 10-days for full refund,

Name.

Address.

- - -

City Zone

§n Canada 5% higher ; add state & ¢ity taxes where applicable
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Appointment of Richard C. Hess (5'43-
A45-753) as sales manager of Microlab,
Livingston, N. ., was announced recently.
Microlab is a lead-
ing manufacturer of

microwave filters,
attenuators, and
other coaxial com-

ponents.

Prior to joining
Microlab, Mr. [Tess
had been sales
manager,  instru-
ments, for the In-
dustrial  Products
Division of [. °T.
and T. He had also
served in various other sales and l<ngi-
neering positions, both here and abroad,
with I. T, and T, with whom he was associ-
ated for 14 vears.

Mr. Hess is a graduate of ML,

R. C. Hess

L. S Presrvox

D). R. Procror

Announcement of the promotion of Don
R. Proctor {SN'53) to chief engineer of the
Electronic Enginecring Company of Cali-
fornia has been made. He will replace L. S.
Preston (SM’56), who has resigned to take
a position with Space Fechnology Labora-
torics.

Mr. Proctor was formerly assistant
chief engineer under Mr. Preston, having
been named to that post in Decenther,
1955. e joined the company in 1951 as a
project engineer. He received the B.S L E.
degree tront the University of California.

AMr. Preston joined the company in
1949, and became chief engineer in 1955.
From 1950-1955 he headed its Florida
Division.

The Electronic Engineering Company
of California designs and develops elec-
tronic instrumentation timing equipment,
data processing equipment, guided missile
test range equipment, and other special
electronic svstems for the armed forees and
industry.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Andrew A. Mueller ($'46-\'48-M’55)
has joined Mark Products Company of
Morton Grove, HL as Plant Manager. In
this capacity he will
direct the produc-
tion and engineer-
ing departments of
the firm.  Mark
Products Co. spe-
cializes in the design
and manufacture of

antenna  systems
for communications
services, including

parabolasfor micro-
wave point to point
and heliwhips for
mobile use.

Mr. Mucller received the B.SIZE. de-
gree in 1946, from Northwestern Univer-
sity, Evanston, Hl, where he also at-
tended the Graduate School.

He was previously employved by the
Glenn L. Martin Co., Baltimore, Md.;
A. C. Nielson Co., Chicago, HL.; and as
Chicf of the Engincering Laboratories at
Chicuago Aerial Industries in Chicago.

AL A, MUELLER

James A. Montllor (A’47-A'55) has
been appointed Vice-President of [ssex
Electronics, Berkeleyv Heights, N. ., manu-
facturers of delay
lines, coils, RF
chokes, and pulse
transformers.  Mr.
Montllor, who at-
tended  Brooklyn
Polytechnic  Insti-
tute, Brooklyn,
N. Y., has been with
Essex since 1945 as
Chiefl Engineer, and
will retain that title
as Vice-President of
the Company.

tHe was previously emploved by the
Allen B, Cardwell Co., Western Electric
Co., and Automatic Manufacturing Corp
He has worked extensively on the develop-
ment of military communications equip-
ment and radiosonde transmitters, and has
broad experience in coil design problems.
In this respect, Mr. Montllor was active in
the design and developnient of the new
“X-L" RF Coil which was patented and
introduced by Essex last vear. His con-
tribution concerned the coil design as well
as the design and development of the
specialized machinery required to build
this unique coil which consists of a corc
and outer case molded into a single unit
of rugged plastic, making it suitable for
hopper feeding in the automatic assembly
of video IF strips.

J. AL MonTLLok

3
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(Coutinued on page 32A4)
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Modulators

Reliability —
FASTER RESPONSE TIME
NEGLIGIBLE HYSTERESIS

EXTREME STABILITY
(Ambient Temp. Range from —65°C to + 135%C)

COMPACT SIZE
LIGHTWEIGHT

INFINITE LIFE
COMPLETE RELIABILITY

All Magnetic Modulators
strnictly corform to MIL-
T-27A. Some typical cir-
cuit applications for
Magnetic Modulators are
algebraic eddition, suo-
traction, multiplying,
raising to a power, con- \;
troiling amplifier gains,
mechanical chopper re-
placement :n DC to fum-
damental frequency
comversion, filtering and
low signal level amplifi-
cation.

98y QNI: )

==:

i

Magnetic Magnetic Magnetic
tnput Input Thermocouple
Modulator Modulator Converter

MTC-435-2

TYPE NUMBER
400 cps 400 cps

Excitations Frequency—Carrier 400 cps

Miniaturization of the
new Magnetic Modulator

makes it possible to in- | Signal Winding 1000 ohms £15% | 1000 ohms £15% | 15 00000 4 g50,
corporate this compo- | DC Resistance each signal winding each signal winding B es °
nemt into wafer type AC Excitation Volts 5.5 V. @ 400 cps 2.5V.@ 400 cps 6 V. RMS
structures and transis-

0 to =80 na. 0to =10 mv.

0101.5V. @ 400 cps | 0 to 2.7V. @ 400 cps :
(sine wave) (sine wave) -
27/32x27/32413/16 | 11/4x7/8x5/8

15 mv. RMSE max. 25 mv. RMS max.
7G00 ohms 10,000 ohms

SRR ER TS ]

tor.zed printed circuit Input DC Signal Range 0 to +100 ra.

assemblies without sacri- 0t0 2.2V. @ 400 cps
ficirg ruggedness or AC Outp B (sine wave) P

reliability. Overall Dimensions (Inches) 27/32x27/32x1 5/16
CONSULT GENERAL Null Amplitude (Noise Level) 20 mv. RMS
MAGNZTICS on magnetic Qutput impedance 7000 ohms
amplif:er components for

automatic flight, fire con-
trol, analog computers,

t Null Drift (In terms of input
signal) —65°C to +100°C EE) (0 (GEES:

wiced missiles, nuclear is— 9 i A R K .
§')plications. zntennas, et Bl 7 of maximum RS R LR ERILTE
ﬁl‘)u’ :‘l: rrae::bﬁ?ggeracrl‘a(; Type of Mounting m Female Insert Male Stud
ccmplete control sys Maximum % Distortion 15 %
tems. Call or write for Cat in OQutput

alog B on mimiature and Weight Qunces 120z
standard components £ == . .

20
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POKREHOME contacts*

AnpHENOL connectors with Poke Home confacts provide the electronics
industry with a new and realistic answer to the problems of wire termina-
tion. Contacts. shipped separately from the connector, are crimped fo their
individual wire leads and then “poked home™ into the insert. Each can he
casily removed and replaced in case of circuit change.

Crimping of the contacts provides increased rehability through elimina-
tion of soldering. It permits inspection of each termination before insertion.
And, mechanically and electrically, the millionth crimped termination is
consistent with the first.

A Poke Home contact connector thus consists of individual circuits which
may be strung through bulkheads or branched from different electrical
sources and are quickly adaptable to any wiring change. Fewer manu-
facturing breaks in circuitry are assured; the number of steps in wire
termination are reduced; the ueed for “J-boxes”, terminal strips and other
accessory components is similarly reduced.

®CONCAPT COVERED BY U.S. PATENT 2,419,018

Send for full information on AMPHENOL connectors with Poke Home contacts!

m connector division

AMPHENOL-BORG ELECTRONICS CCRPORATION
chicago 50, illinois

IRE People

(Continued from page 30A4)

Jared Scott Smith (S'48-1'49-SM’55)
has been named manager of standard
mobile design engineering for General
Electric Communi-
cation Products De-
partment,Syracuse,
N. Y., with respon-
sibility for coordi-
nating design activ-
ities on new G. I,
two-wavradioprod-
ucts. He previoushy:
was supervisor of
mobile transmitter
design.

Other G. E. ap-
pointments include
A. G. Manke (A’26-SM\'46), circuit design
engineer; G. M. Dewire (M’38), standard
systems engincer; and F. D. Hannell
(5'42-A'45-2'55), product  production
engineer.

In  announcing the appointments,
Richard P. Gifford, manager of engineer-
ing, G. E. Communication Procucts De-
partment, said the assignments are part
of an expansion of G. E.’s mobile com-
munications engineering organization, The
engineersare being given new hinctions, Mr.
Gilford said, in anticipation of a personnel
increase in 1959, when a number of engi-
neers will be added at G.E.'s stew com-
munications location at Lynchburg, Va.

1. 8. SMmitn

03
<o

Dr. Julius A. Stratton (M’42-SMN'43-
F'45) became President of the Massi-
chusetts Institute of Technology on Janu-
aryv 1, 1959. He had
been Chancellorand
Acting  President.
His  appointment
was made by the
M.I.T. Corpora-
tion, acting on the
recommendation of
Dr. James R. Kil-
lian, Jr., President
since 1948.

Dr. Kithan, who
continues on leave
as Special Assistant
to P’resident Eisenhower for Science and
Technology, was at the same time elected
Chairman of the Corporation, a post to
which he will devote full time when he
returns from his service in Washington.
Dr. Vannevar Bush, who has served as
Chairman of the Corporation for the past
two vears, was elected Honorary Chairman
of the Corporation.

In commenting on Dr. Stratton’s elec-
tion to the Presidency, Dr. Killian said:
“Dr. Stratton’s election recognizes his im-
mense contributions to M.I.T. and his
leadership in science and education both at
MLILT. and nationally. He possesses to an
extraordinary degree those qualities of
mind, and character, and spirit, which are
required for an outstanding academic ad-

J. A STRATTON

(Continned on page 364)



ALLEN-BRADLEY

Power Ferrites for
Audio Frequencies wwewsmom

With the development of these two new power ferrites, it is now
possible for you to gain the advantages of high-efficiency opera-
tion at the lower frequencies. These new ferrites are available
in a wide range of shapes and sizes. A-B engineers will be glad to
assist you in the application of these new ferrites.

w 07 NEW POWER FERRITE with maximum flux density
- in excess of 5000 gauss —Here’s an A-B ferrite
that opens new fields for the use of ferrites in continuous
power applications at frequencies between 400 and 15,000
cps—where even special laminated iron alloys are imprac-
tical. And its lower material costs bring tremendous savings
in high-frequency fluorescent lighting ballasts, power trans-
formers, motors, ard high-frequency converters.

R 03 NEW POWER FERRITE has rectangular hysteresis loop

- —The many unique properties of this R-03 fer-

- rite offer unusual opportunities for designing intermediate

HF Fluorescent Lighting frequency magnetic amplifiers, static switching devices,

Ballast transistorized inverters, and power supplies. At operation

above 500 cps, the cost and weight of this new ferrite is less

R-03 u than ore half that of square loop, metallic tape wound

| '\—J\_& cores . . . and core losses are much less. In addition, the ex-
Transistor DC Power
Supply Transformer

treme squareness of the hysteresis loop minimizes transient
spikes which can damage transistors.

Allen-Bradley Co., 222 W. Greenfield Ave.
Milwaukee 4, Wis.
In Canada: Allen-Bradley Canada Ltd., Galt, Ont.

ALLEN- BRADLEY Electronic Components

“penc
Power Supply

1.59-E




New Allen-Bradley Power Ferrites
Open New Design Horizons
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W-07 MAGNETIZATION CURVES show the extremely
high flux density available. Also, it reveals that the
maximum flux density does not decrease appreci-
ably in increasing temperature. Technical Bulletin
5655 has complete specifications—send for your copy.

TABLE OF MAGNETlC PROPERTIES (TOROIDAL)

]
| Property | Symbol Unit ) N“;‘Tl::‘:l I C::se'm
Lt | valve L . -

Sat. Flux Densit | B '
| @ 10 Oersted y s Gauss | 5200 | 1.5 Kcps
B T e E—
| Residual Mag. B, Gauss | 1,000 | 1.5Keps ‘
| 11 B
Coercive Force He  Oersted | .24 | 15Keps
Iniial Permeability | #o — | 1300 | 15Keps
Maximum Permeability| #max = 4,000 \ 1.5 Keps
| Curie Point L ep | +ec | 20 | -
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R-03 HYSTERESIS LOOPS show the high flux density
provided with low levels of drive. The reduction in
area with temperature shows that the loss per cycle
is less at higher temperatures. For complete specifi-
cations, write for Technical Bulletin 5658.

TABLE OF MAGNETIC PROPERTIES (TOROIDAL)

Non:nolt Test '

1 Property Symbol [ Unit Valve Current

| Sat. Flux Densty = B r—— Thal
@iooersted ~ | 55 Gauss | 3300 L D |

| Residual Mag B, Gauss 3360 | D.C.

| Coercive Force H, Oersted 31 De !
| Iritial Permeability Kq - 325 | 15Keps
- e T S Ry ™
| Maximum Permeability  #max |  — 3,500 = 15 Keps|
Maximum Differential T )
ie’me"b"'ty Bgo| = W | DO
AHJ B=0 —_ | | |
Switching Time ‘
@25H_ by rsec 29 — |
| —e = " [
. Curie Point | CP +°C | 315 - |

Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis.
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 1.59-€

ALLEN BRADLEY

ELECTRON IC COMPONE NTS
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PHILCO

MADT” Transistors

RATED AT 100°C

deliver outstanding switching performance

. COLLECTOR TO BASE BREAXDOWN VOLTAGE
100° C Storoge ypg 2N35014

Hours
0 200 409 400 8001X X 4K 6K 7.5K
T

S —

~

BVego (Voiis)
- N W
o o O
|
|
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f
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COLLECTOR CUTOFF CURRENT

High frequency, high gain Transistor offers 100° € Storage TVPE 204
excellent stability and operating efficiency guf——p—no e H g ecr
~ 10
in extensi nvironmental testin g
extensive environmental testing 3 — 4

Modern advances in electronics necessitate highest possible tem-

perature performance from germanium transistors. Philco 2N501A GAIN BANDWIDTH PRODUCT

transistors are designed for switching speeds of less than 18 milli- SRR ,I::‘ IN501A
microseconds rise time, 12 myusec. storage time and 10 mgsec. fall = 002 200 400 600 8001K 2 4K 6K 7.5K
time . . . AND STORAGE TEMPERATURES UP TO 100° C. 3 300 | | ]
(see curve at right for derating factor). In extensive life tests (see 3 Eﬁ‘i‘;ﬁ%ﬁ
graphs at right) these transistors exhibit excellent parameter S = - »

stability at 7500 hours.

Philco’s long and successful experience with electrochemical RERRTINGRCCRVE

techniques and automatic.transistor production, assures precise E 50 SYEEZNSIIA

control of micro alloy diffused-base transistor performance. Philco 2 s

know-how pays off for you . . . in outstanding uniformity and g

reliability of all transistors produced at Transistor Center, U.S.A. S % 25° 45 100’
é Temperoture {¢C)

Make Philco your prime source for all Transistor information.

Write to Lansdale Tube Company, Division of Philco Corporation, Lansdale, Pa., Dept. IR 259  *Trademark Philco Corporation for Micro Alloy Diffused-base Transistor,

PHILCO. CORPORATION

LANSDALE TUBE COMPANY DIVISION

LANSDALE, PENNSYLVANIA

World Radio History
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THERE IS A REASON...why CHRISTIE
was selected as the principal source of
D-C Power Supplies for all the above
projects... RELIABILITY

CHRISTIE'S rigid Quality Control is approved by the A.E.C.
and leading Aircraft and Missile Manufacturers.

CHRISTIE ELECTRIC CORP.
3410 W. 67th St., Los Angeles 43, Calif., Dept. IR

Precisely regulated Power Supplies of permanent stability. Ratings up to 1500
amperes. Bulletin on Standard Militarized units available on request.

% IRE People /.

(Continued from page 32A4)

ministrator and specifically for the Presi-
dency of M.L'T)

Holder of two degrees from M.L.T, a
world-traveler, and a pioncer in electronics
research, Dr. Stratton has been serving as
an administrator since 1949, when he was
appointed Provost. This appointment fol-
lowed a carcer of more than 20 years teach-
ing and doing research as a faculty mem-
ber. In 1951 he was named a Vice-President
and a member of the Corporation. Five
vears later he was appointed Chancellor,
becoming responsible for administration of
the entire academic programat M.1.'T,, and
on November 7, 1957, he became Acting
President as well.

2,
<

Eitel-McCullough, Inc., San Carlos,
Calif., manufacturer of LEimac clectron-
power tubes, has announced the appoint-
ment of Robert G.
Siff (A'S1) as its
field representative
at  Wright-Patter-
son Air Force Base
and Gentile Air
Force Station in
Dayton, Ohio.

Mr. Siff’s educa-
tion includes four
years of mechanical
engineering at Pur-
due University, La- R. G. SIFF
fayette, Ind., and
a year of electrical engineering at Prince-
ton University, Princeton, N. J. le also
studied applied electronics at  Massa-
chusetts Institute of ‘Technology, Cam-
bridge, Mass., before joining the Airborne
Coordinating Group, Naval Rescarch Lab-
oratory and the Early Warning System in
Johunsonville, Pa.

After release from the Navy, Siff joined

| a major electronics company and then be-

came a manufacturers representative and
liaison engineer.

gﬁ I;dusjrial

- - *
Engineering Notes

: EIA AcTivITIES

A year-end review of the electronic
industry, released on December 22, by
EIA President David R. Hull, depicts a
growing industry which established a new
sales record during 1958 and one which
will reach $8.3 billion in factory sales in
1959. Despite a decline in sales of consumer
products during 1958, Mr. Hull noted,
military and industrial electronic sales in-
creased during the year-—a clear indication
that “the industry has the capacity and the
know-how to serve both an expanding

(Continued on page 38A4)

* The data on which these NoTks are based were
selected by permission from Weekly Reports, issues
of November 24, December 8, 15 and 22, published

by the Electronic Industries Association whose
helpfulness is gratefully acknowledged.

36A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE February, 1959



VARACTORS NOW!

YESTERDAY ... a multiple breakthrough

in the laboratory.

TODAY . . . a production fact from
Microwave Associates.

Y\
VOLTAGE TUNED MICROWAVE CIRCUITS

PARAMETRIC AMPI.IFIER83

This Microwave Associates varactor is a
diffused silicon PN junction diode de-
signed to be a variable capacitance with
low loss at high frequencies. The unit
complies with MIL-E-1 outline 7-1 for
cartridge type crystal rectifiers and will
fit most standard crystal holders.

In the standard form, the pin end of the
diode is connected to P-type material on
the top of a smali “mesa” and the N-side
of the silicon element is connected to
the base. Reverse polarity units are also
available, Mechanically reversible units in
both polarities may be ordered but the
single-ended units are generally recom-
mended because they insure placement in
holders with the proper end in contact
with a heat sink.

CUT OFF CAPACITY AT
TYPE FREQUENCY ZERO BIAS
(kMc) (euf)

MA-460A 20 8
MA-4608 30 6
MA-460C 40 4
MA-4600 50 4
MA-460E 60 3

e
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HIGH LEVEL MODULATOR

REACTIVE LIMITERS

HARMONIC GENERATORS
\/

Send for catalog 59V

MICROWAVE ASSOCIATIES,
BURLINGTON, MASSACHUSETTS @ Telephone: Browning 2-3000

February, 1959
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VOLTAGE TUNED MICROWAVE
CIRCUITS

The high Q of the varactor at
microwave frequencies and its
voltage variable capacitance pro-
vide excellent qualities for use
in circuits as AFC, voltage var-
iable filter networks, tuned
microwave oscillators.

PARAMETRIC AMPLIFIERS

The varactor used in very
simple circuits requiring no re-
frigeration has demonstrated low
noise, high gain performance
from 1 to 6000 mc. Noise fig-
ures of approximately 1 db at
UHF and 5 db at 6000 mc, are
typical. We believe the varactor
will be the component of choice
for receiver inputs from 30 to
6000 mc.

HIGH-LEVEL MODULATORS

For the difficult problem of
imposing VHF and UHF intelli-
gence on a microwave carrier,
the varactor is a top performer.
The varactor accomplishes the
mixing function with signal gain
in the side bands as opposed
to present low efficiency
techniques.

REACTIVE LIMITERS

The varactor has been used
as a passive reactive limiter at
UHF frequencies, It is believed
that the varactor will be an
ideal “receiver protector” as an
adjunct to present UHF radar
duplexing systems.

HARMONIC GENERATORS

The unique properties of the
varactor provide highly efficient
harmonic generation. Useful har-
monics have been generated up
to 100 kMc. With inputs at HF,
VHF, UHF and lower microwave
frequencies, conversion losses
of considerably less than 1 db
per harmonic have been ob-
served. The varactor driven by
transistor or tube oscillators ap-
pears very promising as a signal
source in the microwave region.

INC,
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TRANSISTORIZED I]IGITL
MAGNETIC TAPE HANDLER
MODEL 906

o Check these

new standards

of reliability and performance

« Completely transistorized for maximum
reliability

o Trouble free brushless motors

» Over 50,000 passes of tape without sig-
nal degradation

« linear servo sysiem

+ life expectancy of pinchroll mechanism:
over 100,000,000 operations

» Skew == 3 pisec V4" tape, center clock at
100 i.p.s.

« Vocuum loop buffer

o Continuous flutter free cycling 0 to 200
cps

« Normol speed up to 100 i.p.s.

« Rewind or search speed constont at 300
i.p.s.

« Six speeds forward or reverse up to
150 i.p.s.

« Better than 3 milliseconds stort, 1.5
millisec. stop

« Front panel accessibility

« In line threading

« End of tape and tape break sensing
« All functions remotely controllable
o Tape widths to 1"

The 906 is usually supplied with the Potter 921 transistorized Record-Playback Ampli-

fler; o unit that features:

Pulse or level outputs
Ovtput goting
¥ i.p.s. to 150 i.p.s.

Manval, relay, or
electronic function switching

Dual read-write operation

Potter olso monufactures a complete line of Perforated Tape Reoders, High Speed
Printers ond Record-Playbock Heads.

Contact your Potter representotive or call
or write direct for further information.

POTTER INSTRUMENT COMPANY, INC.

Sunnyside Boulevard, Plainview, N. Y.

The mark of
Engineering Quality

OVerbrook 1-3200

Potter has career opportunities for qualified engineers who
like a challenge, and the freedom to meet it.
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4@] I:duslrial

Engineering Notes

s

(Continued from page 36A)

national economy and an adequate defense
program.”

The complete text of Mr. Hull’s year-
end review follows:

Electronic  manufacturers  emerged
from the 1958 recession as one of the few
industries to establish a new sales record.
While the industry’s recent rate of growth
was slowed, it nevertheless reached a new
peak of $7.7 billion in factory sales. “This
was $100 million above the previous high
in 1957 and was nearly four times the in-
dustry’s sales record ten vears ago.

The production of military electronic
equipment passed the $4 billion mark and
represented well over half of the total dol-
lar volume. The 1958 record was $4.1
billion compared with $3.9 billion, accord-
ing to estimates of the ElA Marketing
Data Departiment. Electronic equipment
and components now account for 28 per
cent of all military purchasing for major
production and procurement.

Consumer goods, composed chiefly of
radio and TV sets, were the only electronic
product category which declined in sales
in 1958 along with other household appli-
ances. Despite a strong resurgence this fall
and carly winter, especially in stereo and
hi i equipment, the vear’s volume dropped
from $1.5 to $1.3 billion.

(Continued on page 424)

The new NORTHERN RADIO
catalog is your buyers guide

1o FREQUENCY SHIFT
COMMUNICATION
EQUIPMENT

- qgeh a0

Complete descriptions and
specifications.. .. the only book
of its kind in the field!

o 68 Pages ¢ 34 Items

* 34 Photographs « 20 Block Diagrams
the Industry’s FOREMOST and COM-
PLETE line of Quality Communication
Equipment!

Write on your letterhead for your copy today
NORTHERN RADIO COMPANY, INC.
149 W. 22nd 5t., New York 11, N. Y,

I CANAQA: HORTHERN RADIO MFG. CO. L70., OTTAWA, ONT

February, 1959



Air Force

Preserver of Peace. ..

‘““Sunday
Punch”

;

Boosted into space by the fiery thrust of three
huge rocket engines, the seven-story Atlas inter-
continental ballistic missile roars upward from
its Cape Canaveral launching pad. Quickly it
sheds the frost encrusting the liquid oxygen
tank and races to its predetermined destination
in the far reaches of the globe. In its size and
range and capubility, the Air Force Atlas is a

ph
¥

Tomis) @

L1

commentary. for all the world to heed, of the ne-
cessity to maintain the peace. RCA’s Missile and
Surface Radar Department has been privileged
to design and develop ground check-out, launch
control and cabling equipment as a majar sub-
contractor to Convair (Astronautics) Division
of General Dynamices Corporation, the Atlas
prime weupons systems contractor.

‘“i RADIO CORPORATION of AMERICA

S DEFENSE ELECTRONIC PRODUCTS
CAMDEN, N. J.



Frontiers are
extended by

the practical
visionary

Appointments at APL offer
exceptional opportunities. For detailed information,
address your inquiry to:

Professional Staff Appointments

It is the practical visionary who has given us much of what
we enjoy today. And it will be the visionary—the man with
ability to seek concepts beyond the existing limitations of science
—who will guide our developments of tomorrow.

The Applied Physics Laboratory (APL) of The Johns Hopkins
University seeks men who will be engaged in advanced research
problems—who will find solutions to problems yet to be posed.
Their findings will provide guidelines for the space and missile
hardware research of the future.

Your endeavors will be heightened by the professional atmos-
phere of APL. This atmosphere, created by men dedicated to
the furtherance of science, has earned APL a reputation as a
leader in programs vital to the national security.

The Johns Hopkins University
Applied P hysics Laboratory

8603 Georgia Avenue, Silver Spring, Maryland
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Tung-Sol moves ahead!

High power transistors
with new cold-weld seal

Improved cold-weld seal
gives new Tung-Sol
high-power transistors

three-way quality boost

True hermetic, copper-to-
copper seal improves transistor
thermal characteristics.

¢ Elimination of heat-damage,
heat-caused moisture and “‘splash”
increase reliability.

y Vacuum-tight, moisture-proof
cold-weld seal lasts even through
“breathing’’ over long life operation.

Once again Tung-Sol shows the way. Now, for the
first time, Tung-Sol brings designers high-power
germanium transistors with quality benefits of the
advanced cold-weld seal.

The new Tung-Sol types feature a stud-mounted
package and maximum collector current of 13
amps. Military environmental tests combine with
the radioactive gas leak detection test to assure
maximum reliability.

PROCEEDINGS OF THE [RE Februvary, 1959

Photomicrograph (45X) shows circled area
of cross section of Tung-Sol high-power
germanium transistor cold-weld seal. Note
absence of seam, indicating actual integra-
tion of copper molecules and a true, her-
metic, copper-to-copper seal.

Technological advancements such as this keep
Tung-Sol ahead of the field. For full data on the
new high-power switching transistors . . . to meet
any need with the latest in transistor design and
efficiency, contact: Semiconductor Division,
Tung-Sol Electric Inc., Newark 4, New Jersey.
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Tarzian
F Series Silicon Rectifiers. ..

UIMOST

. = « in Performance

Current Ratings —Amperes

Max. 3

Peak [(Mox. l Max. Recurrent | Surge
S.T.[Inverse |RiS | Mox. D.C.load |  Max. RMS Peak | ams Mox.
Type| Volts ch‘ss'cjl_mo?lrlso"c. 55 \c_‘lloovcw'm'c | ssoc lOO"C: ISO’C: s50¢C wor.jl 150°¢C
F.2 I 200 140 | .75 .5 .25 |1.875(1.25| 625 | 7.5 5. 2.5 75 75 | 35
F-4 400 | 280 | .75 .5 .25 |1.875]1.25| .625| 7.5 5. 2.5 75 75 35
F-6 ‘ 600 1420 75 ) .25 [1.875)1.25 | 625 | 7.5 5. | 2.5 75 75 35

\\

1]
Ultra
Small
Size

NEG. END

Ll

250"

=
@l

11
Low
Price

ol

R

Tarz iaff

research, engineering and production know-how have combined to develop
the utmost” in a small size, very low cost silicon rectifier with giant per-
formance. If your problem is miniaturization, or cost, or tough application,
the solution is in the Tarzian F series.

Send for Design Note # 31

Sarkes Tarzian,Inc., Rectifier Division

DEPT. P-2, 416 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA
IN CANADA: 700 WESTON RD., TORONTO 9, TEL, ROGER 2-7535  EXPORT: AD AURIEMA, INC., NEW YORK CITY
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Retail sales of television receivers in
1958 declined to about 5 million units
from 6.6 million in 1957. Radio receiver:
of all types dropped from 15.2 to 12.6
witlion despite a sharp rise in the popu-
larity of transistor portables. Phonographs
declined from 4.9 million in 1957 to 4.2
ntillion although fall and winter sales were
at a much higher annual rate.

Industrial electronic  products  con-
tinued to rise, although at a slower rate,
and for the first time passed consumer
goods i the dollar volume. Industrial
sales rose from $1.3 to $1.4 billion. Com-
puter and data processing  equipment
represented the largest single product in
thiz area, amounting to $290 illion. Re-
placement  tubes,  semiconductors,  and
parts increased from $900 to $975 nillion.

The outlook for a continuing interest
in clectronic production in 1959 appears
excellent at the vear-end. Indications are
that factory sales will reach $8.3 billion
and that all segments of the industry will
show gains.

Consumer goads sales are expected to
return to $1.5 bitlion next vear and may
go higher. The growing popularity  of
sterco and hi 6 equipment for the home,
the increasing number of TV sets in the
home as well as obsolescence of present re-
ceivers, and the normal rise in the total
on page lo-)

(Continued

miniature
o

transformer
catalog

Approved MIL-T-27A Designs

NEW TRANSISTOR
TRANSFORMERS:

DC to DC Converter, Silicon Rectifier-
Power, Input, Driver, Output, Chopper
write for detailed

1959 catalog

IMMEDIATE DELIVERY
FROM STOCK AT
FRANCHISED STOCKING

DISTRIBUTORS

MICROTRAN 2555
145 E. MINEOLA AVE,,
VALLEY STREAM, N. Vv

)

Febrvary, 1959



VARIAN

A COMPLETE COMPLEMENT OF RELAY TUBES

...WITH FREQUENCY RANGES COVERING THE
COMMON CARRIER, STL, AND GOVERNMENT BANPS

PROCEEDINGS OF THE IRE February, 1959




" 250° SCALES MEAN GREATER READABILITY

FROM EACH SQUARE INCH OF PANEL SPACE

Weston’s new scries of Long-Scale Instruments now
fills the requirements of a wide variety of special
applications. Rugged, spring-backed-jewel mecha-
nisms are self-shielded for immunity to the effects of
stray magnetic fields. The instruments may be
mounted without concern for panel thickness or ma-
terial. Thus, exceptional stability (both mechanical
and electrical) teams up with unequalled readability
for a new high in panel instrument value. Accuracies
are within =1% of full-scale range.

Weston Long-Scale Instruments are available in
Aircraft and Standard Flanged cases for a wide range
of current, voltage, tachometric and temperature
indications. Consult your local Weston representative
for complete detaiis on Long-Scale Instruments . . .
or write for Catalog A-50. Address: Weston Instru-
ments, Division of Daystrom, Inc., Newark 12, N. J.
In Canada: Daystrom Ltd., 840 Caledonia Rd.,
Toronto 10, Ont. Export: Daystrom Int’l., 100
Empire St., Newark 12, N. J.

-

!

\

2

WESTON INSTRUMENTS: STANDARDS OF STABILITY IN SCIENCE AND INDUSTRY

sk aa{/zwzége % Clston s Mm&ua%{ //ad o /Wé%de seeee./

WESTON
S itiancernzi
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SETTING

THE PACE IN

LYSTRON

Power Supplies

on the production line or in the laboratory

a leader in the

PRD PACEMAKER LINE

Far lower voltage klystron tubes, PRD type
809 Klystron Power Supply provides flex-

ible, ical perfor

Built to the

some highest quolity stondards as type
812, this compoct, low cost wunit insures
optimum performance of a wide varlety of
klystron oscillotors. A clamping circuit in
the reflector supply reduces the possibility
of double-moding the klystron.

SPEC!FICATIONS

oUTPUY Type 812 Type 809
Beam Yolts, dc 200 to 3600 250 to 600
Current, ma 0-125 0-65
Ripple, mvrms 5 max. § max.
Reflector  Volts, dc 0 to —1000 0 to —900
Current, pa 50 max. 50 max.
Ripple, mv rms 1 max. 10 max.
Grid Yolts, positive 0 to 150 —
negative 0 to 300
Current, ma
poslt,ve grid 5 max.
Ripple, mv rms 3 max.
MOOULATION Type 812 Type 809
Square Frequency, cps 500 to 5000 400 to 2000
Wave olts* 0 to 150 0to 90
{clamped)
Pulse Frequency, cps 500 to 5000
Voits* 0 to 150 —_—
(clamped)
sawtooth  Frequency, cps 40 to 120 60, fixed
Volts* 0 to 200 0 to 125
Sine Frequency, cps 60, flxed —_—
Wave Volts* 0 to 200

*volts, peak to peak

PROCEEDINGS OF THE IRE

Febrvary, 1959

For use with all available klystrons in the low power range and for klystrons
at power levels up to 5 watts, the completely new type 812 Universal Klystron
Power Supply provides:

e widest application e minimum ripple and noise
e closest regulation ® pulse, square wave, sawtooth
® greatest range and sine wave modulation.

PLUS THESE SPECIAL FEATURES:

e digital read-out for beam and reflector voltages.

e dual outputs for simultaneous operation of two klystrons.

o grid and reflector voltage clamped to CW level in square wave
or pulse operation.

front panel check calibration of grid and reflector voltages.
multi-range overload protection for beam current.

safety lock when transferring from + to — grid voltage.
external triggering of internal pulse generator.

For additional details, contact your local
PRD Engineering Representative or write to
Technical Information Group, Dept. TIG-I.

POLYTECHNIC RESEARCH & DEVELOPMENT CO., INC.
202 Tillary Street « Brooklyn 1, N.Y.
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homes in the nation are factors which sup-
port this optimism.

The EIA Board of Directors recently
authorized Dr. \W. R. G. Baker, Director
of our Engineering Department, to form a
National Stereophonic Radio Committee
for the purpose of developing standards for
stereophonic radio transmissions which
will be recommended to the Federal Com-
munications Commission. \While its con-
clusions can hardly be expected to affect
the 1959 market, they doubtless will even-

-
#

s

tually provide a new stimulant for radio
and the consumer market.

Emphasis on missiles and a decline in
military aircraft procurement will add fur-
ther to the electronic industry’'s sales to the
Armed Services. Total electronic expendi-
tures in 1959 are expected to rise to $4.4
billion. The electronic guidance system is
rapidly becoming the most important part
of the missile next to propulsion.

Electronic guidance and communica-
tion are even more vital in the missiles
and satellites which are ushering in the
space age. Without them the moon and
universe probes now being tried would be
nseless tovs. Electronic systems transmit
information back to earth which soon will
enable man to explore outer space in per-
son, but he will still rely on radio to main-
tain his contacts with earth.

es in solving
t problems.

One company actively and continuously

engaged in advanced ECM research

tensoss (B hallicrafters

4401 W. Fitth Ave., Chicago 24, I,

SERVICES—research and development
« electronic equipment production
« reliability evaluation

EQUIPMENTS —communications » radar
. coﬁntermeasures » reconnaissance
« infra red"devices « heat exchangers
+ pulse generators + anterinas
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Sales of industrial electronic equip-
ment, which have more than doubled
during the past five years, should continue
to rise in 1959, and probably will reach
$1.5 billion. Computer and data processing
equipment will again lead the field.

At present there seems to be no limit
to the expansion of the electronics indus-
try. As proven products increase in vol-
ume, new markets are continually opening
through research and development. Most
of the experimentation is now in the mili-
tary field, and new industrial segments
such as nuclear instrumentation and telem-
etry have flashed like meteors on the
electronic horizon. However, many of these
military developments have commercial
applications which will add to the industry
electronic markets as well.

The striking technical improvements in
sound production which have brought
high fidelity and stereo into the home, the
transistor which has made the pocket
radio a reality, the slimming silhouette of
TV all indicate that the consumer goods
market is not to become static. While
radio, TV, and the phonograph are perhaps
old hat in their widespread acceptance,
the initial excitements with which they
were hailed are renewed now and then by
another technical development.

Meanwhile, electronic devices and proc-
esses are steadily working their way into
a growing number of other industries.
Electronic aids in commerce and business,
traffic control, cooking, and medical and
scientific operations are increasing in
variety and in volume.

\While the balance today is on the side
of military electronics because of national
security requirements, other markets are
not being neglected. The industry has the
capacity and the know-how to serve both
an expanding national economy and an
adequate defense program.

Climaxing a five-day industry confer-
ence at the Roosevelt Hotel in New York
City, Dec. 1-5, the EIA Board of Directors
established a National Stereophonic Radio
Committee with authorization to develop a
set of standards for stereophonic radio
broadcasting for recommendation to the
Federal Communications Commission. Dr.
\WW. R. G. Baker, Director of the Engineer-
ing Department, presented the plan for the
National Stereophonic Radio Committee.
The responsibility of NSRC, he said,
would be to “develop a set of standards for
stereophonic radio which, in the opinion
of the industry as represented by the EIA
represents the most economical method of
serving the American public. This set of
standards,” he continued, “must permit
full compatibility to the extent economic-
ally feasible; that is, all reasonable systems
of multiplexing plus regular FM transmis-
sions.” Operations of NSRC will be di-
rected by an administrative committee,
headed by Dr. Baker and with David B.
Smith, of Philco Corp., as Vice-Chairman.
The operating committee will be headed
by Graydon Lloyd, of General Electric Co.
Panels of industry engineers will be formed
to study the various problems of stereo-
phonic radio, Dr. Baker said, and partici-
pation in the NSRC will be open to all
qualified engineers regardless of whether
they are members of E1A. Dr. Baker pre-
dicted the development of stereophonic

(Continned on page 30A)
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105 db gain in 60 mc I-F strip

4 TexasS INSTRUMENTS:

‘wconroRaTae

e e e e 4

Six-stage, 90 db gain, silicon i-f ampiifier designed
and built by Ti's Apparatus division.

Weite on your company: letterhead for- 105 db gain,
eight stage, 60-mc i-t amplifier apglications brochure.

L with T1 N335 silicon transistors

Actual Size t0os db I-F STRIP
ﬁ CHARACTERISTICS
: Bandwidth: 20 mc at 3-db down
Center Frequency: 60 mc

No neutralization required

The high gain of TI 3N35 transistors at high
frequencies permits mismatch in the interstage
coupling networks to eliminate complicated neu-
tralizing circuitry. You save extra component
costs, design with ease and gain added reliability
... because the mismatch in this application sacri-
fices only 2,55 db gain per stage!

from THE WORLD'S LARGEST SEMICONDUCTOR PLANT

Designed for your high frequency oscillators, i-f,
r-f, and video amplifier circuits, the TI 3N35
features . . . 20-db power gain at 70 mc. .. typical
150-mec alpha cutoff . . . operation to 150°C. These
characteristics make transistorization feasible for
radar, communications, missile, and other high
reliability military applications.

In commercial production at TI for twe years, the
3N35 has a product-proved record of high per-
formance and high reliability. These units are in
stock now! For immediate delivery, contact your
nearby TI distributor for 1-249 quantities at fac-
tory prices...or call on your nearest TI sales
office for production quantities.

TEXAS INSTRUMENTS
INCORPORATED

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




Encapsulated Inductances

Millen DESIGNED for APPLICATION encaprulated eoils provide another advance
in the r-f inductor ficld. Modern application requires miniature, heat and cold re-
sistant, hermeticalfly scaled, and abrasion resistant r-f inductor assemblies. The James
Millen Manufacturing Company has pioneered many advances in the r-f inductor
field, including the now standard 4 pi r-f choke, the axial lead r-f choke, and the minia-
ture r-f chioke. Developments have now made possible another advance, the No. 34301
and No. J301 encapsulated inductors—hermetically sealed—miniaturc size. Ambient
temperatare minus 55 degrees to plus 100 degrees C.

NO. J301 MINIATURE ENCAPSULATED
INDUCTANCES

DESIGNED for APPLICATION miniature inductances are: extremely small (sce
table at right)-—hermetically sealed—wound on axial lead Carbonyl cores—color
coded. Coils arc available in RET MA standard values plus 25, 50, 150, 250, 350, 500,
and 2500 microhenrics. Coils are three layer solenoids up to 350 mierohenries. From
360 to 2500 microhenries coils are pi-wound. Current rating 50 to 600 milliamperes
depending on coil size. Inductance = 5%, Special eoils on order.

NO. 34301 STANDARD ENCAPSULATED
INDUCTANCES

Encapsulated DESIGNED for APPLICATION axial lead phenolic form r-f induet-
ances. Hermetically sealed—heat resistant—abrasion proof—color coded. 1 to 350
mierohenries available in RETMA standard values plus 25, 50, 150, 250, and 350
mierohenries. Indnctanee = 5%,. Values available in same progression as J301 coils
listed in the table at the right, Solenoid winding for 1 to 15 microhenries. Universal
pi winding from 20 mierohenries to 350 mierohenries. Current rating 250 to 1500
milliamperes, depending on coil size. Ambient temperature range—minus 55 degrees
to plus 100 degrees Centigrade. Size: 3§ inches diameter X 73 inches long. Special
coils ou order.

3

COIL
NUMBER

J301-25
1301~-33
1301-47
J301-50
1301-82
4301-100
4301-120
1301-150
1301-200
J301-220
J301-250
J301-300
J301-330
J301-350
J301-360
J301-390
1301-430
J301-470
J301-500
4301-510
1301-560
J301-620
J301-680
J301-750
J301-820
J301-910
3301-1000
J301-1200
J301-1300
J301-1500
4301-1800
J301-2000
1301~-2200
J301-2400
J301-2500

INDUCTANCE
MICROHENRIES

25

DIAMETER
INCHES

R N R 3

FRRIFFFEIINRRS

LENGTH
INCHES

REPFIITIINTERIESIE

JAMES MILLEN sy MFG. CO., INC.

MAIN QFFICE —

MALDEN, MASSACHUSETTS, U
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Microwave engineers—

Where can you use
these exclusive features

offered by NARDA?

DUAL HIGH DIRECTIVITY COUPLERS -

Narda Dual High Directivity Directional Couplers are de-
signed for reflectometer measurements in waveguide systems,
and exhibit the same flat response (= 0.4) and high direc-
tivity (40 db min.) as Narda’s single units. Primary line
VSWR: (.05 max. (1.10 for MI1027); secondary line VSWR:
1.15 max. Coupling factor: 20 dh.

Coupling structures are on opposite bhroad walls of the
primary line; sccondary output arms are on the same side
Detector mounts can be attached readily to facilitate con-

necting detcctor mounts.
WAVEGUIDE WA |
0D. (n) Model PRICE

1 1034

: I
1

FREQUENCY
(kmc)

Pt 031

r
| 82012 ‘ 1
124180 \ 702 ¢ 391

M 500750 281 154 m1027

BOLOMETER & THERMISTOR
BROADBAND MOUNTS

e o Exclusive plug-in elements

40 0B HIGH POWER
HIGH DIRECTIVITY COUPLERS

The 40 db High Power Coupler is another exclusive Narda
product. Similar to standard types, except that coupling irises
are in the narrow wall, it may be used at full rated power
of the waveguide size. Nominal coupling value is 40 db;
directivity 40 db. Directivity for 3, 6, 10 and 20 db couplers
is also 40 db. Standard cover flanges on primary line; low
VSWR termination and standard cover flange on secondary,
All bands—2600 to 90,000 mc.

This new series of Narda matched Bolometer-Thermistor Mounts offers
the optimum in accuracy and flexibility. At the same time, they permit
instant replacement of the element. Bolometers and Thermistors, avail-
able from stock, simply plug in, without the use of tools, without the
need of adjustments.

In addition, these mounts offer an extremely low VSWR over the
full waveguide band, and require no tuning. Using bolometers, these
units are designed for highest accuracy square law detection and power
measurements. The thermistors are particularly recommended for accu-
rate pulse power measurement.

FREQ WAVE GUIDE | NARDA DETECTOR TYPE MAX. LENGTH
8AND | (XMC) (IN) MODEL AND MODEL VSWR | CRYSTALSH | (N) PRICE
BOLOMETER N-505 135 | ma
: L 112170 | 66634l 536 THERMISTOR N-3330 | 15 Nz & s200.
BOLOMETER N-605 135 | IN
15 | 10260 | 44623l - THERMISTOR N-3330 | 15 it 9 2.
STANDARD REFLECTIONS — SR
. . ) s St % m BOLOMETER N-605 135 | IN2Lor - o
Narda offers ﬂge values of reflections for each o,fl six dif. THERMISTOR N-3330 15 IN23 0.
ferent waveguide sizes . the most complete choice we BOLOMETER N-605 15 N2 1
know of! Provides c:lalibratezz reflectionlsbor vswt'zl’st f%r use ¢ 395585 2" 533 THERMISTOR N-3330 | 15 2 5% %0.
in standardizing reflectometers or calibrating slotted line 532 BOLOMETER N-605 15 IN23 M
i i ! 9.
impedance meters. W | se08m | Bae% 512 | THERMISIORN3ID | 15 | 1 v | B
531 BOLOMETER N-605 15 IN23 3% 25,
SPECIFICATIONS N Rl 51 THERMISTOR N-3330 | 15 | INZ3 W |
Refiection 530 | BOLOMETERNG04 | 15 M | 6. |
; x| s212s ! = T = 5.
Coefficient 0.00 | 0.05 0.10 0.15 0.20 1 W% 540 THERMISTOR N-336 15 M 0.
Accurac 0.002 | 0.0025 | 0.0035 | 0.0045 | 0.007 Y T
curacy o e - 529 | BOLOMETERN604 | 15 2 | e
—VSWR 539 QUILTIN 15 % 95.
Equivalent 1.00 1.105 1.222 1.353 1.50 THERMISTOR
K 18.0-26.5 Vax¥ 538 1.85 1% 150.

Models for 2.60 to 18.0 kmc, from $125 to $300

Complete Coaxial and Waveguide Instrumentation for Microwave and UHF -— including: MAIL COUPON TOOAY FOR / . ws ]
200 to 90,000 mc. FREE 1959 CATALOG ANO NAME OF | <%. I

DIRECTIONAL COUPLERS TUNERS ATTENUATORS e ———

TERMINATIONS ECHO BOXES STANDARD REFLECTIONS I NEAREST REPRESENTATIVE 1 )

FREQUENCY METERS SLOTTED LINES BOLOMETERS . g ¢

HORNS BENDS THERMISTORS Ir{g{\l&;d}i M-'C{(ow;"ed Corporation S I

VSWR AMPLIFIERS COAXIAL HYBRIDS LOW PASS FILTERS Mineola Le:”chY e (S j

Dept. PIRE-13 o l

e NATCIO [

microwave corporation Rooress —— 1

118-160 HERRICKS ROAD, MINEOLA, L.I., N.Y. « PIONEER 6-4650 CITY__ _ZONE. STATE. I
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REOAR).003922
X

; latinum-wound temperature sensing

elements require

PLATINUM

\ WIRE

of highest purity,
homogeneity, and

reproducibility . . .

SINCE 1901

“LAMP JAX”
DESIGN

Ideal for mounting on regular Jack
Panels. Choice of 2 frame designs.
Nylon Lamp Housing molded di-
rectly to frame. Lamp completely
insulated from mounting frame.

Can be mounted singly or in mul-
tiple on standard Switchboard
Panels. Accepts standard Switch-
board Lamps, and Lamp Caps.

Write for Supplement 5-593.
LOOK TO SWITCHCRAFT FOR NEW PRODUCTS—NEW DESIGNS

- 44701A

-4

340"
HOLE O1A
FOR LAMP CAP

5545 N. Eiston Ave.,
Chicago 30, .

Caradian Rep.: Atlas Radio Corp., Ltd., 50 Wingold Avenue, Toronto, Ontario

BLE AT ALL LEADING RADIO PA

TS JOBBERS o

Q& ln;iuslrial

Engineering Notes
(Continited from puaye 46.1)

radio transmission standards will create
considerable new business for the elec-
tronics industry in consumer products. He
=aid NSRC would operate in a manner
similar to the two National Television
Svstem committees which brought about
industry accord on both black and white
and color television transmission standards.

MiniTary ELECTRONICS

Lieutenant General Donald L. Putt
(USAF-ret.) is the new Chairman of the
Air Force Science Advisory Board, suc-
ceeding Lieutenant General James F.
Doolittle (USAF-ret.). Gen. Putt was long-
time Deputy Chief of the Air Staff (De-
velopment). Other changes in the Board
are in the making.

GOVERNMENT AND LEGISLATIVE

The Office of Civilian Defense Mobili-
zation recently took what appeared to be
the first step toward launching a long range
study of the radio spectrum and its ad-
ministration as recommended by the EIA
Board of Directors. It announced the ap-
pointment of a S5-man Special Advisory
Commiittee on ‘Telecommunications with
structions to submit recommendations
to OCDNM Director Leo AL Hoegh by the
end of 1938. The committee is heade]l by
Victor E. Cooley, former Chairman of the
Board of Southwestern Bell Telephone Co.
and Deputy Director of the Office of De-
fense Mobilization from 1953 to 1938, The
Commniittee, which held its initial meeting
November 18, was created, Mr. Toegh
said, “to review the role of the Federal
Government in the management of U. S,
telecommunicitions, including the alloca-
tion of the radio spectrunm.” An OCDM
press release further noted: “Mr, Hoegh
said the Committee’s main task is 0
recommend methods to bring about im-
provements in the use of telecommunica-
tions resources. It will examine the existing
governmental policies, use of facilities, and
administrative arrangements and proce-
dures for the allocation, management and
control of telecommuications including
the radio frequency spectrum for govern-
ment and nongovermment usc. The Com-
mittee will not be concerned with existing
regulatory powers or procedures of the
Federal Communications Comnission nor
will it make studies of detailed problems
such as radio frequency usage. In addition
to Mr. Cooley, the following are members
of the Committee: Irvin Stewart, former
Commissioner of the Federal Communica-
tions Commission (1934 to 1937) and past
President of West Virginia University, He
was Chairman of the President’s Com-
munication Policy Board in 1951. Frank
Gregg Kear, a consulting radio engineer
with the firm of Kear and Kennedy, en-
gaged in general consulting engineering
practice since 1934, William Glasgow
Thompson, retired Assistant Vice Presi-
dent of the American Telephone and Tele-

(Continued on page 544)
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Taondem Assembiies
in all three sizes of
Ohmite Variable Tronsformers.

Enclosures for
portable or fixed use.

----------n-------mrli -

RHEOSTAT-TRANSFORMER
TANDEM ASSEMBLIES. EXCLUSIVE WITH OHMITE

 ariable Transformers

73

Give a “Bonus” in
Current Capacity

EXPANDED L Ohmite now offers industry six basic models with current ratings
sufficient to meet a large percentage of industrial applications. The new line includes
enclosed units and tandem assemblies. Two models, VT2 and VT4, offer capacity greater
than competitive units of comparable size and price. An additional and sizeable *‘bonus”
in current is given in all sizes when the overvoltage feature is not required (“N” suffix,
see below).
/ A Positive current transfer achieved with direct brush to slip-ring,
pig-tailed connection; table or panel mounting—on VT4 and VTS sizes, adjustable shaft
moves to brush or base side; interchangeable with other popular types both electrically
and “‘mounting-wise”; durable rhodium plating on brush track for longer life.

PE( ENG! ED JEEDS—Transformers can be modified to meet dif-
ferent requirements such as special shafts for nonstardard panel thicknesses, auxiliary
switches, taps on transformer winding for fixed intermediate voltages, and motor drives
for remote control or servo-operation. The only manufacturer in the industry concurrently
producing power rheostats, tap switches, and variable transformers, OHMITE can also
offer in-tandem combinations of these items.

MODEL VT2 MODEL VT4 MODEL VT8

Volts output: 0-120/132 Volts output: 0-120/140 Volts output: 0-120/140
Amps output: 1.5 Amps output: 3.5 Amps output: 7.5
MODEL VT2N MODEL VT4N MODEL VT8N

Volts output: 0-120 Volts output: 0-120 Volts output: 0-120
Amps output: 1.8 Amps output: 4.75 Amps output: 10.0

® Units available for 240-volt input also

Write for Bulletin 151
Available from

; ' ' ®
Ohmite ; 3617
Distributors or @ H M “ T E OHMITE MANUFACTURING COMPANY Skokie':",’,‘f{:;?ss"w

direct from L QUALITY
factory N RHEOSTATS RESISTORS RELAYS TAP SWITCHES R.F. CHOKES
“»G“"_ onents VARIABLE TRANSFORMERS TANTALUM CAPACITORS DIODES
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NASA blueprint for the future

PROJECT MERCURY

At this moment NASA engineers and scientists

are hard at work to make Project Mereury a
reality. And in time a manned satellite will
become reality . . . the result of outstanding
professional contributions in many disciplines.
This program to place man in space is typical
of the projects and goals of NASA, whose ve-
sponsibility it is to direct and implement U.S.
research efforts in aeronauties and the explora-
tion of space, for peaceful purposes and the
benefit of all mankind.

. Horizon Scanner

. Entrance Hatch

. Pitch & Yaw Jets

Packed Parachute

. Roll Jets

. Retro-Rockets

. Inflatable Landing
impact Bag

8. Heat Shield

NASA Manned Satellite Capsule

NO WU - WN =

NASA offers unique opportunities
in basic and applied research in
aeronavtics and space technology—

For Engineers:

Aeronavtical, Engineering Physics, Electronic,
Mechanical, Electrical, Metallurgical,
Chemical, Civil, Naval Architects.

For Scientists:
Astronomers, Physicists, Mathematicians,
Chemists, Metallurgists.

Please address your inquiry to the
Personnel Director of any of the
following NASA research centers:

B Langley Research Center,
Hampton, Virginia

B Ames Research Center,
Mountain View, California

H Lewis Research Center,
Cleveland, Ohio

B High-Speed Flight Station,
Edwards, California

B Beltsville Space Center,
4555 Overlook Ave., Wash., D. C.

(Positions are filled in accordance with
Aeronavtical Research Announcement 61B)

NASA National Aeronautics and Space Administration
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EIMAC Klystrans are used in most trapo-scatter installations

NOW, 400 TO 985 MEGACYCLES
SPANNED WITH JUST TWO EIMAC 10KW KLYSTRONS

Exceptionally wide frequency coverage. 400
to 985 megacycles, is now available with just
two interchangeable klvstron amplifiers using
the Fimac 4KMS50000LA and LQ 10 KW
klystrons. This important tropo-scatter and
UHF-TV range can now be covered with a
single transmitter. In addition. both tube
types offer exclusive design advantages that
have made Eimac klystrons the most widely
used power tubes in tropo-scatter networks.

Field-Proved External Cavity Design
Extra wide tuning range with single set of
tuning cavities. Lower original cost.

Tube -eplacement cost much lower since ex-
ternal tuning circuitry need not be replaced.

Uniform bandwidth through inductive tun-
ing plus greater broadbanding by external
cavity loading.

Wide Range Load Coupler

One coupler coevers entire frequency range.
Modulating Anode

Provides simplified overload protection.
Protects cathode from internal arc damage.
EMA Cathode

Combines ruggedness and long life of a pure
metal emitter with the high efficiency of an
oxide cathode.

Extra large area cathode conservatively rated
for exceptional reliability.

i v,

.Y

EIMAC 4KM50,00CLQ klystron

Fliminates need for high voltage bombarder
power supply, reducing system cost and total
power consumption.

Series Connected Body Magnet Coils

Permits use of single power supply and con-
trol for body magnets.

Performance Proved Reliability

In tropo-scatter service, individual Eimac
klystrons have logged more than 25,000 hours
air time.

EITEL-McCULLOUGH, INC.

W San Carlos, California



~ NEW IDEAS IN
PACKAGED POWER

for lab, production test,
test maintenance, or as a
component or subsystem
in your own products

New tubeless 0.1% a-c line regula-
tors give up to Skva out. High output
and fast response result from a unique
combination of semi-conductor and
magnetic amplifier principles in the
new Sorensen Model R3010 and R5010
a-c line regulators. Model R5010 (left)
puts out up to Skva and Model R3010,
3kva. Provision for remote sensing al-
lows you to hold regulation accuracy at
the load despite length of output leads,
and, with an external transformer,
permits regulation of any a-c voltage.

Broadest line of a-c regulators. A
complete line of electronic a-c regulat-
ing equipment, supplying powers as
high as 15kva, is manufactured by
Sorensen. Single phase and 3 phase,
50, 60, 400 cps, 115 and 230 vac mod-
els are available. Good example of
these is the 10kva Model 10000S sup-
ply (left). Others: Precision a-c regula-
tors (+0.019%) for labs or meter cali-
bration; and fast-response low-.distor-
tion a-c regulators where line transients
must be reduced to a minimum.

...and rugged, economical MVR’s.
Low cost, low distortion, long life and
a broad selection of models are out-
standing features of Sorensen MVR's
(Magnetic Voltage Regulators). Capac-
ities range from 30 to 2000 va. Regu-
lation is on the order of +0.5%. Both
harmonic-filtered and unfiltered mod-
els are available with 115vac out. Mod-
els for 6.3 and 12.6 out, unfiltered,
also available.

Sorensen makes a complete line of packaged power equipment—including
regulated d-c supplies, inverters, converters and frequency changers. Despite the
breadth of the standard Sorensen line, our engineers are always ready to discuss
your specialized power requirements up to complete power systems for complex

computers or other critical equipment. Write for complete data.

8.43

SORENSEN & COMPANY, INC.

Richards Avenue, South Norwalk, Connecticut

Sonensen

WIDEST LINE OF CONTROLLED-POWER
EQUIPMENT FOR RESEARCH AND INDUSTRY

IN EUROPE, contact Sorensen-Ardag. Zurich, Switzerland. IN WESTERN CANADA, ARVA.
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City.
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(Continued from page 50.)

graph Company, formerly in charge of
operations of overseas radio and cable
comnumnications. W. Preston Corderman,
Major General, U. S. A. (Ret.), menther of
the Signal Corps, U. S, Armyv from 1926
to 1958 and Deputy Chicef Signal Officer
from 1955 to 1957, General Corderman is
now a Vice President of Litton Industries,
Inc. Should the Special Commiittee make
recomntendations which involve the estab-
lishment of a joint study commission by
the White House and Congress or any leg-
islative changes in the administration of
the radio spectrum, it is expected that
these will be  transmitted to Congress
through the President shortly after the new
Congress convenes. . .. Philco Corp. re-
cently petitioned the Federal Communica-
tions Commission to institute rule-making
proceedings looking toward the adoption
of AM stereophonic transmission stand-
ards. Philco noted that it has carried on a
research and development program for a
compatible AM stereo broadeasting sys-
tem for some time and that the laboratory
developiment phase of its program is com-
pleted. Phileo revealed its svstent which
covers both AM stereo broadeasting and
home radio receivers, [ts petition to the
FCC asks the Commission to establish an
experimental field test program for the
purpose of testing PPhilco’s svstem under
(Continued on page 56-1)

EICO
Electronics |
Catalog ‘

you save 50% on Top-Quality
Test Instruments
Hi-Fi ¢ Ham Gear

KITS AND WIRED

for professional and home use

TEST INSTRUMENTS HI-F1
battery eliminators stereo and monaural
battery testers tuners
bridges preamplifiers
decade boxes power amplifiers
electronic switch integrated amplifiers
flyback tester speaker systems
oscilloscopes

HAM GEAR

probes

signal and cw transmitter
modulator-driver

grid dip meter

OVER 132 MILLION
{ EICO instruments in
volt-ohm- 3 use throughout
milliammeters » the world.
LIFETIME service and calabration guarantee.
IN STOCK at your neighborhood EICO dealer.
Send now for FREE catalog P-2

@ 3300 N. Bivd., L. [.C. 1, N. Y.
m . .. praised by the experts

as BEST BUYS IN ELECTRONICS

sweep generators
tube testers
transistor tester
vacuum tube

voltmeters

(© 1998 LLECTRONIC INSTR, €41, NG
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Some design engineers specify PNP switching
transistors because they consider them inherently
more reliable. Actually NPN transistors can give
you superior reliability along with their well-
known higher speed. Life tests covering hundreds
of thousands of CBS-Hytron NPN alloy-junction
N PN germanium switching transistors proved this

during the past year. See graphs comparing these
transistors with typical military-approved PNP
transistors.

) . .
SW ItCh l n tra nS I Sto rS The superiority of CBS-Hytron NPN tran.
! sistors is achieved by special processing: For ex-

ample, advanced surface chemistry techniques

seal out moisture and contamination. Precise
control of alloying produces high back voltages.
Thorough bake-out stabilizes gain. The result is

©000000000000000000000000000000R00cs000080080 80008 reliable NPN computer.typeswitching transistors
featuring fast switching . . . high voltage . . . low
h PN P cutoff current . . . and low saturation resistance

a n . « « in a welded JETEC TO-9 package.

Comparative Life Tests
NPN vs. PNP Switching Transistors.

INITIAL

T
/o CBS-HYTRON N-P-N

TYPICAL P-N-P

o

0 2 4 6 8 10
Iego IN BA

500 HOURS

|
C8S-HYTRON N-P-N
|

TYPICAL P-N-P

6
Icgo N pA

1000 HOURS

1
CBS-Hytron NPN Switching Transistors £B8S-HYTRON N-P-N

Minimum | Dissipation Typical

BVcro @ 25°C Minimum fap o
Type (Volts) | (Milliwatts) | hyz @ 1c (Ma) | (Megacycles) Application

2N356 20 100 20 100
2N377 25 150 20 200
2N385 25 150 20 200
2N388 25 150 30 200
2N438 100 20
Z2N438A 150 20
2N439 100 30
2N439A 150 30
28340 100 40
2N340A 150 40

Operating and storage temperature, Tj= —53to 485°C

TYPICAL P-N-P

Core Driver
Core Driver
Core Driver
Core Driver
Logic Circuit L. .
Logic Circuit A comprehensive line of these reliable
Logic Circuit CBS-Hytron NPN high-speed switching
'L-°g!° g!’cult transistors is available now in production
ngg c::g:::t quantities. Check the table. Order types
you need . . . or write for Bulletin
E-293-302 giving complete data...today.

] 6
Icao IN pA

NN W

— s

»
More reliable products through Advanced-Engineering sem Icond uctors

®
. les Offices: Lowell, Mass., 900 Chelmsford St., Glenview 4-0446 o llemarl(,. N. I,
€8BS -HYTRON, Semiconductor Operations Sales Off 32 Green St, MArket 3-5832 - Melrose Park, fil., 1990 N. Mannheim Rd.,

A Division of Columbia Broadcasting System, Inc. EStebrook 9-2100 « Los Angeles, Calif., 2120 S. Garfield Ave., Raymond 3-9081
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... for Complete Reliability Under
Severe Environmental Conditions

TYPE RSE POWER RESISTORS

Wire Wound, Precision, Miniature, Ruggedized

RSE-2A DERATING CURVE

= 100 I

: |

g 75 1

g N

2 Ny

o

s 0 —»

25 75 125 175 225 275

AMBIENT TEMP DEG CENTIGRADE
JUST ASK US

The DALOHM line includes precsion re-
sistors twire wound and deposit
bom; trimmer potentiometers:
networks; collet fitting knobs and hys-
teresis motors designed specitically for
advanced clectronic cireuitry.

I none of the DALOHM standard line
meets your needs. our engineering depart-
ment is ready 1o help solve vour problem
in the realm of development. engineering,
design and production.

Just outline yvour specific situation,

DALE
PRODUCTS

INC.

1302 28th AVE,
COLUMBUS, NEBRASKA
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A precision wire wound power re-
sistor encapsulated in shock absorb-
ing material; then encased and sealed
in a metal tube to overcome de-
manding environmental conditions,
vet maintains miniature size.

This ruggedized resistor will surpass
the most severe mechanical shock
and vibration requirements.

* Rated ot 2, 3, 5, 7 and 10 watts

® Resistance range from .5 ahms ta 175K
ahms, depending an size ond type

® Toleronces: +0.05%, +~0.1%, —0.25%,
*0.5%. =1% ond —3%.

TEMPERATURE COEFFICIENT: Within ==
0.00002 Deg. C.

COMPLETE PROTECTION: 100% imper-
viaus ta maisture and solt spray.

WELDED CONSTRUCTION: Camplete
welded canstructian fram terminal to ter-
minal.

RUGGED HOUSING: Sealed and inserted
in metal tubing.

SMALLEST IN SIZE: .220 x 11/16” to

3957 x 1-61 /647,

MILITARY SPECIFICATIONS: Surpasses
MIL-R-26C

Write for Bulletin R-25

ﬁ”)_”:‘. I:dustrial

Engineering Notes

4

N (Continued from page 54.4)

normal broadeast conditions and upon
suecessful completion of the field test pro-
gram to establish transmission standards
lor stereo broadeasting based upon Philco’s
research and enginecering developments. In
light of this, I’hilco offered to work with
the FCC's engineering stalf and with any
AN broadeast station licensee who wishes
to engage in a bona fide field test program
with respect to its svstem. Also, the com-
pany said, “We will wso be glad to co-
operate with the proposed industry Na-
tional Stereo Radio Committee (see Lead
Story) and recommend that the field test
program be carricd out under their aus-
pices if the Commission so wishes.™

INDUSTRY MARKETING DATA

TV production in October totaled
495,617 compared with 621,734 TVs made
in September and 661,994 television re-
ceivers produced in October 1957. The
number of TV receivers made with UHF
tuners totaled 42,171 in October compared
with 40,712 made in September and 83,372
such receivers made during October 1957.
Cumnulative output of T'Vs capable of
receiving UHF signals declined to 353,980
in 1958 compared with 669,277 such sets
made at the same time in 1957. Cumulative
TV output during the January-October pe-
riod of 1958 amounted to 4,067,806 com-
pared with 5,251,158 T\ receivers made in
the saume ten months period of 1957. Radio
receiver  production in October totaled
1,305,857 including 296,067 automobile
radios compared with 1,572,001 radios
made in September which included 489,738
automobile receivers, and 1,569,180 radios
made in October 1957 which included
522,746 auto sets. Cumulative radio re-
ceiver production during the first 10
months of 1938 totaled 9,489,544 including
2,679,618 automobile receivers, compired
to the 11,945,534 radios made during the
corresponding period of 1957, .which in-
cluded 4,362,091 automobile radios. The
number of FM radios produced in October
totaled 59,586 compared with 41,408 such
radios made in September, and 21,335 in
August and 11,816 in July, bringing the
total number of FM radios produced dur-
ing the July-October period to 235,647.
Figures on FM radio output during the like
1957 period are not available.

&) s,

AKRON

“Medical Electronics,” A, Miller. Sanborn Co.;
11/18 S8.
ALBUQUERQUE-LOS ALAMOS
“The First Year in Space.” K. 1. Basore, Dike-
wood Corp.: 1117 §8.
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ANCHORAGE

“Pioneer Communication Systems in Alaska,”
A, Johnson, Western Electric Co.; Annual Meeting
and Election of Officers; 12/1/58.

ATLANTA

Region HI Technical Meetings; 11/17/58 and
11/18/58.

“Aeronautical Single Sideband,” W. B. Bruene,
Collins Radio Co.; Election of Officers; 12/5/58.

BAY OF QUINTE

“Connection of Non-Lincarities in Vacuum
Tube Amplifiers,” G. W. Holbrook, Royal Military
College; 11/18/58.

BEAUMONT-PT. ARTHUR

“Electrical Servomechanizms,” W B. Hunter,

Diel Mfg. Co.; 11/24/58.

BrENos AiRES

“Introduction to Electronics Digital Com
puters,” L., F. Rocha; 8 '7/58.

“Technology of Transistors and Their Future
in Argentina.” M. Margulius; 8,/21 58,

“Radio-LElectric Propagation,” A,
9/4/58.

“Technical Film Showing™”; 10,2 58,

“Conmumentary on Color Television,”™ Ing. J.
Guilbourg; 10/23/58.

“Rocket Projection to the Moon, ™
11/20/58.

Jacobo;

T. Tabanera;

BUFFALO-NI1AGARA

“Infrared Principles and Technignes,” K, Me-
Allister, Eastman Kodak; 12/10/58,

Cuina Laxe

“Discussion of IRIS Organizational Matters,”
Mr. Donald G. Fink, IRE President; “Inertial
Guidance.” C. F. O'Donnell, North Am, Aviation;
8/15/58.

“Microlock Recciving Systems,” D, Stevenson,
U. 8. Naval Ordnance Test Sta.; 9/24 /58,

“Fifth Assembly of USAGI in Moscow Aug.
1958.” a report, II. L. Richter, Jr., fet Propulsion
Lab.; 11/24/58.

CINCINNATI

“Nuclear Effects in llectronic Kquipment,”
J. R. Crittenden; 10 21/58.

“High Temperature Electronic Components,”
T. N. Stanziola. Gen. Iilec. Co.; 11 /18 58,

CLEVELAND

“Compatible Color Television,”
worth, RCA; 11/13/58.

J. WL Went.

DaALLAS
“Microwave Amplification by Stimulated Emis-
sion of Radiation—MASIER,” C, I¥. Davis, Jr.,
Texas Instraments Inc.; 11,/25/58.
DeTrROIT
“Controlled Thermonuclear Fusion,” K. W,
Herold, RCA; 11/21/58.
Eevrr
“Electronics in the Scrvice of Statistics,” F.
Botrous, IBM; 11/16/58.
EMPORICM

“Glass Components in Industry,”
Corning Glass Co.; 11/18/58.

R. Settzo.

EvANSVILLE-OWENSBORO

Tour of Potter & Brumtficld Plant; 11 /12/58.

FrLorina WesT CoasT

“Microwave Link Pluming for Broadcast
Service,” ). L. Elmore, Motorola Commmications
& Electronics Co.; 11/19/58.

{Continued on page 58.1)
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announces NEW BREAK—THRUUGH
IN HYSTERESIS MOTOR DESIGN

(a8

HEAT RISE BARRIER IS LOWERED T0 ONLY
20°- 38° C., DEPENDING ON H.P. RATING

Sub-Fractional «Low Noise «No Vibration «Synchronous

I

February, 1959

The new DALOHM Hyster-
esis motor provides all the
desirable characteristics of
such motors, vet doesn’t
have the usual heat rise
handicaps. Small and light-
weight, its new pancake con-
figuration is space saving.

® Low noise

¢ Maintains synchronous speed at

rated load
¢ No vibration or magnetic strays
e Reaches full RPM in 1 revolution

¢ Exceptionolly low cost

® Operates on any frequency up
giving an infinite
selection of speeds up to 3600

to 120 c.p.s.,

RPM

RUNNING TORQUE: 2.8 inch/

oz. to 28 inch/oz.
VOLTAGE: 115V, 60 c.p.s.
SPEED: 1800 RFM

Write for Bulletin R-80

Ideally suited for facsimile
machines, Hi-Fi turntables,
taperecorders, tele-metering
and many other types of
equipment where constant
synchronous speed is
essential.
JUST ASK US

T'he DALOHM line includes precision re-
sistors (wire wound and deposited car-
han}); trinimer potentiometers; resistor
networks; colket fitting knobs and hys-
teresis motors deslg.nﬂl specifically for
advanced electronic cireunitry.

1t none of the DALOHM standard line
meets your needs, our engineering depart-
ment is ready 1o help solve vour problem
in the realm of development, engineering,
design and production.

Just outline your specific situation.

DALE
PRODUCTS

INC.

1302 28th AVE.
COLUMBUS, NEBRASKA
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Don’t worry, Mac, the Oscillator is built to take it!

NEW AUDIO FREQUENCY OSCILLATOR
HAS £.002% STABILITY AT 100 G’s

Reeves-Hoffman’s new audio frequency oscillator provides exceptionally
reliable performance under high shock and vibration. Rugged construction
and highly dependable oven control enables it to withstand as much as
100 G’s while maintaining frequency stability of *+.002% over a tempera-
ture range of from —55° to +85°C. Equally reliable operation is assured
under vibration of 2000 cycles at 10 G's! This new, hermetically sealed
oscillator has a frequency range of 400 to 2000 cps, is com-
pact, low in weight and meets applicable portions of speci-
B E fications MIL-E-5272A. Available in transistor or tube

- types. Write for Bulletin TC0O/300-OC.

DIVISION OF DYNAMICS CORPORATION OF AMERICA
FHOFFMAN CARUISLE, PENNSYLVANIA

COLOR TV
SHADOW MASKS

—A development of

BUCKBEE MEARS through close
cooperation with TV industry
engineers. Containing 400,00C close
tolerance holes (.010” + 0005”).
Now produced in quantity

on our especially designed
continuous etching machines.

TON! BUILDING

es 80000 ssssatsssss s

SAINT PAUL 1, MINN.

ETCHED AND
ELECTRO-FORMED
PRECISION PARTS

—Electric shaver combs, metal
reticles for optical instruments,
fine tube mesh and code discs.
These are but a few of the

variety of parts that can be
quickly produced to precise toler-
ances by our process. Send

your specific problem and
specifications to our engineers.

ﬂ Section
Meetings
(Continued from page 57A4)

Fort Huacuuea

“Modern \nalysis of Communications Sys-
tems.” B. A, Trevor, RCA; 11/24/58,

ForTt WorTh

Tour of Radar Facilities, Lieut. Bowen, USAF;
1118 38,

HanmroN

“The Trans-Canada Telephone System’s Mi-
crowave Radio Project.” A. |, Groleau. Bell Tel.
Co. of Canada: 11 '12/58.

Houvsrox

“New Amplifier Techniques,” W, K. Volkers,
Cohu Electronics; 11/18 /38,

HuesTsviLLE

“Telemetry Techniques for Satellites,” O. B.
King, Army Ballistic Missile Agency: “Telemeter
for Redstone & Jupiter Missiles.” W. . Frost.
Army Missile Agency; 11/25 58

friaca

“Radio Astronomy Polarization Measure-
ments,” M. Cohen. Cornell Univ,; 12/1/58.

LATTLE Rock

“Megacycles, Microwaves and J\Ionopolies."
AMr. Donald G. Fink, IRE President: 11/24/58.

LLoNG ISLAND

“Space Guidance.” C. D. Bock., Am. Bosch
Arma Corp.: 11 20 58.

LuBBOCK

“The Guidance of Sidewinder Missiles by Io-
frared Methods.” O. E. Becklund., Texas Instru-
ments; 10 7 58,

MILWAUKED:

“Iilectronies in the Space Age.” [, A. Halbach.
Gen, Controls Co.; 11/18/58,

NEW ORLEANS

“Transistor Break-throughs in  Communica-
tions lquipment.,” R. Peth, Motorola. Inc.;
11 /1858,

“Alairs of the Institute of Radio Eungineers,”
\Mr. Donald (. Fink. IRE President; 11,/25/58,

NORTHERN ALBERTA

“Chiei Uses of Telemetering Devices in Oil
INield Production,” L. Alexander, Imperial Oil Ltd.;
9 16 58,

“Telemetering Facilities as Used in the Red-
water Qil Field, L. Alexander, Imperial Oil Ltd.;
1014 58.

“\ Microwave System in  the Canadian
Rockies.” G. F. C. Weedon, Canadian Motorola
and Electronics Ltd.; 11,24 /58,

Onmana-LincoLy
“What Management Expects of the Chief
Engincer.” A. J. Ebel. KOLN-TV: Tour of Ne
braska State Trade School Iflectronics Dept., t
Gatlift. NSTS; 11/14/58.

PHILADELI'HIA
“Transoceanic Communications by Means ot
Space Satellites,” . R. Picrce. Bell Tel. Labs.;
12/8 '58.
(Continued on page 62.4)
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1. Eleven Standord Models

EXCLUSIVE! Contact Combanations on New
Ohmite Relays Are MOLDED*

Permanence and ease of adjustment of the individual contact springs
are the result of a revolutionary, new innovation found in two new
Ohmite Relays—Models TT and TS. This innovation is the unique
**Molded Module’* contact spring construction. The *“‘module” is
a standard, single-pole, double-throw spring combination molded
into a smgle compact assembly. As many as six medules can be
incorporated into a relay. *(Pat. Applied For)

QUALITY CONSTRUCTION —All Ohmite relays embody the same
meticulous engineering, strict quality control, and generous use of
high quality materials which have made Ohmite componénts the
standard of ‘the industry. Parts are plated where necessary for
corrosion resistance. Springs are of nickel-silver or phosphor-
bronze. Contacts are fine silver. Special contact materials, such as
silver, tungsten, palladium, or gold alloy, can be supplied. Protec-
tion against humidity and moisture is paramount and is accom-
plished in layer-wound coils, through complete sealing with cellu-
lose-acetate. Relays are available in a wide range of coil operating
voltages and contact combinations in both AC and DC types.

6S TYPES IN FOUR STOCK MODELS—For fast service, four

Write on company letterhead
for Catalog ond Engineering
Monvol 58.

2. Typical Relay Enclosures

HMIT

MANUFACTURING COMPANY

ys for
Reliability

3. Relays with Special Construction

models in the Ohmite relay line are carried in stock in 65 types at
the factory, and by Ohmite Distributors from coast to coast.

HERMETICALLY SEALED AND DUST-TIGHT RELAYS—You can
specify many of the basic Ohmite relays in nonremovable, her-
metically sealed enclosures for applications requmng complete
relay protection. These high-quality relays are sealed in seamless
steel enclosures which are exhausted and filled with dry, inert gas
under control of Ohmite engineers. Ohmite hermetically sealed
relays are available with either plug-in or solder terminals. Relays
are also made with nonremovable dust-tight covers and removable
dust covers.

RELAYS WITH SPECIAL CONSTRUCTION—QOhmite relays are
available with special terminals or special construction, such as
relays with push-on or screw terminals, relays with binding-post
terminals. Where quantities warrant, Ohmite will manufacture
relays made to your specifications. Ohmite can furnish not only
special terminals, special contact combinations, contact materials,
and coils but also special enclosures, connectors, imptegnation, or
frames. Ohmite relays can be engineered to meet your special
pull-in, drop-out, or time-delay, requirements.

For your special or unusual relay applications, let Ohmite's ex-
perienced engineers help you work out the best solution.

® RESISTORS

RHEOSTATS
R.F. CHOKES

RELAYS TAP SWITCHES
"TANTALUM CAPACITORS

VARIABLE TRANSFORMERS
DICDES

3617 Howard Street, Skokie, Ilinois

PROCEEDINGS CF THE IRE Febrvary, 1959
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DELCO
HIGH POWER

TRANSISTORS

... 0OF
SPECIAL
INTEREST .
10 EVIRY
ENGINEER

UNEXCELLED FOR SWITCHING, POWER HANDLING, EFFICIENCY, RELIABILITY
TYPICAL CHARACTERISTICS AT 25°C.

Maximum Collector Current

1 =
2Nll199 INT74A [ 2N174 | 2N173 | 2N278 | 2N2T7 mmm
15| 15 15 15| 15| 15| 15

5| 15| 15

amps

Maximum Collector Voltage
(Emitter Open) 100 80

80| 80| 60| 50| 40| 60| 50 | 40

volis

18 (VEc=2 volts, Ic=5 amps)

Saturation Resistance 02 .02 .02 .02 .03 .03 .03 .03 .03 .93
Thermal Gradient (Max.) 8 8 8 8 8|10 10( 10| 10| 1.0

(Junction to Mounting Base) °C [ watt
Base Current 135 100 | 135 | 135 100 | 100 | 100 | 150 | 150 | 150

Collector to Emitter Voltage (Min.)
Shorted Base (lc=.3 amps) 80 70

70| 70| 50| 45| 40| 50| 45 | 40

volis

Collector to Emitter Voltage
Open Base (Ic=.3 amps) 70 60

60| 60| 50| 45| 40| 55| 45| 40

volts

*Designed to meet MIL-T-19500/13A (Jan) 8 January 1958 TFormerly DT100 jFormerly DT80

Check your requirements against the new, improved
characteristics of Delco High Power transistors. You
will find improved collector-to-emitter voltage . . .
higher maximum current ratings—15 amperes, and
extremely low saturation resistance. Also, note the
new solid pin terminal design.

And of special importance to you is the fact that diode
voltage ratings are at the maximum rated temperature
(95°C.) and voltage.

Write today for engineering data on the new,
improved characteristics of all Delco High Power
transistors.

DELCO RADIO

Division of General Motors . Kokomo, Indiana
BRANCH OFFICES

Newark, New Jersey Santa Monica, California
1180 Raymond Boulevard 726 Santa Monica Boulevard
Tel: Mitchell 2-6165 Tel: Exbrook 3-1465
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When airborne performance hangs in the balance

Reliability, weight, and size are critical in every aircraft and missile component.
Hydro-Aire’s new de-to-de power supply, being completely transistorized, is smaller
and lighter than conventional dynamotors, offers many other advantages: No moving
parts, no brush wear or replacement, no brush dust, no arcing. Increased efficiency
(up to 90% ) means further weight savings since smaller 28-volt batteries can be used.

Model 50-021, shown above Life: 1000 hours plus

contrasted with conventional Overload characteristics: stort-circuit.
dynamotor it replaces, has T proof " . _s5°Ct 71°C )-
these characteristics: emperature range: — 0+

N A f
Output voltage: 150vdc +19, $Z$'h%_‘237/gz)(4/8 LICEES BURBANK, CALIFORNIA
g . Division af CRANE CO.

Output current: 100ma to 200 ma Aprli I .
prlicable specifications: MIL-E-5272, i [
Input voltage: 28vdc +10% MIL-1-6181, MIL-E-7894, MIL-E-8189 il o

Hydro-Aire solid-state power supplies are available built to any special requirements up Electric Mgﬁ,";’jus“;"'f‘
to 10kv and 3kw, with regulation down to +0.1%. Write taday for details on Hydro-Aire's > Sl s
extensive line of solid-state devices.




|

Marconi in A meatings

Telecommunications

PHOENIX

Annual IRE Treasure Hunt, Bob Peterson:
1171 58.

“The Design of an Electronic Organ.” F. May-
nard. Motorola. Inc.; 12/5/588.

QuUEBLC

“The Expanding lHorizons of Magnetic Tape
Recording.” B. 1. Siinpson. Ampex Corp.; 11 /25 '58.

ReEGINA

The post and

“The Modern Concept of the Atom.,” L. H
Greenburg, Univ. of Saskatchewan: t1/4 /58,

“lkngincering and Installation of Microwave
System for Pacific Great Eastern Railway.” G.

Weedon, Canadian Motorola Electronics Co., Ltd.;
telegraph N s
SACRAMENTO

“Explosive Devices.” 150 I, Stecker. Ilolex

Corp.: 10 22 /58

authorities

SAN ANTONIO-AUSTIN

“lixtrinsic Semiconductors.” L. Taylor. Texa-
Instruments Corp.; 10 8 58.

“P-N Junctions.™ ). Thornhiil; 10 /15/58.

“Semiconductor Diodes.” R. Stewart: 10 22 /58.

“Transistor Action,” J. Lathrop; 10,29 /58,

“Modern Polar Exploration.” J. €. Cook,
Southwest Research Institute; t1/21/58.

of more than |

(Continned on page 66A)

80 countries
use Marconi
equipment g
VIR
P S

the most complete line of
POWER SUPPLIES

TRANSISTORIZED
MAGNETIC TUBELESS
VACUUM TUBE TYPE

MARCONI

COMPLETE COMMUNICATION SYSTEMS
SURVEYED . PLANNED - INSTALLED - MAINTAINED

KEPCO

LABORATORIES, INC.
131-38 SANFDRD AVENUE
FLUSHING 55, N.Y.

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, EXGLAND INDEPENDENCE 1-7000
M

MR. J. S. V. WALTON, MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED,
23-35 BEAVER STREET, NEW YORK CITY 4, U.S.A.
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Instde ESC: Number Two

ESC DELAY LINES are
CUSTOM-BUILT, CUSTOM-CHECKED!

At ESC, America’s leading producer of custom-built delay
lines, the challenge of perfection is renewed with every proto-
type assignment. Each delay line must meet precise, individ-
ual specs...each is painstakingly built under close engineering
supervision...each is rigorously custom-checked against
specially devised test standards.

In addition, complete and definitive laboratory reports—
which include submitted electrical requirements, photo-oscillo-

grams (which indicate input and output pulse shape and out-
put rise-time), the test equipment used and an evaluation of
the electrical characteristics are submitted with all prototypes.

This is the way ESC custom-builds and custom-checks
every unit. Backed by exciting new developments at ESC's
research laboratories, these facilities insure a steady flow of
custom-built delay lines for the most stringent requirements
of military and commercial applications.

WRITE TODAY FOR COMPLETE TECHNICAL DATA.

exceptional employment opportunilies for engineers experienced
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 delay lines « Lumped-constant delay lines « Variable delay networks « Continuously variable delay lines « Pushbutton
decade delay lines « Shift registers - Pulse transformers « Medium and low-power transformers « Filters of all types « Pulse-forming

networks « Miniature plug-in encapsulated circuit assemblies
PROCEEDINGS OF THE IRE February, 1959
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KEEP UP-TO-DATE ON MAGNETICS

See the air-gap on this new

lamination for

Look at the air-gaps on this new performanee-guaran-
teed lamination we have developed and are stocking.
The F-187's fixed air-gap provides constant inductance
or linear inductance, as necded, because it prevents d-c
saturation ol the stacked core.

The F-187 #%¢” wide center leg is designed for minia-
turized filter circuits for communication applications.
It is ideal for carrier equipment, and can be used most
successfully for microwave, computer or other applica-

miniaturization

in being able to order any quantity, prototype or pro-
duction, directly from stock.

There's more detailed information on this new member
of Magnctics, Inc. family of “Performance-Guaranteed”
laminations—and all of our other standard laminations.
Just write—Alagnelics, nc., Dept. P49, Butler, Pa.

p e ]
tions where frequency control is critical.
Being an “F" shape, the new s:tandard stacks more easily m,ﬂ”f’lcs inc
. ®
than EI-187, and thus offers welcome savings on the
production line. There can be advantages to you, too, 4
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Why do |

specify
RCA Industrial
Preferred-Type Tubes?

The answer to this leading question, Mr. Decigner,
is contained in the following four straightforward reasons:

Lower tube costs can be achieved by concentrating
on fewer types. This concentration makes pessible
lower tube production costs, lower warehousing and
stocking expense—all of which can contribute to
lower prices to equipment manufacturers.

Greater uniformity of tube quelity can be realized
because manufacturing skills increase—through
longer tube production runs of fewer types.

" Fewer types of circuit components—through the use
| of fewer types of tubes—enable you to standardize
% on fewer accessory parts such as transformers,
cagpacitors, resistors. Benejits to you: Savings in
purchasing, stocking, and renewals.

. Better tube availability supports continuous
! production of equipment. And that’s not all. Your
L customers will be glad to know that when
| replacement tubes are needed, they are readily
I"*%% available from RCA Industrial Tube Distributors.

L\
RADIO CORPORATION OF AMERICA

Electron Tube Division

® Harrison, N. J.

So when you are specifying tubes for
the industrial equipment on your
drawing board, find out how RCA In-
dustrial Preferred-Type Tubes can
improve your product picture. Call
your RCA Field Representative to
discuss the RCA Industrial Preferred
Tube Types best suited for your ap-

lication. re—

Free chart on RCA Preferred- 3 s
Type Tubes for industrial
applications. For your copy,
write RCA Commercial
Engineering, Section B-35.0Q
Harrison, N.J.

RCA Field Representatives are here 1o help you
INDUSTRIAL TUBE PRODUCTS SALES

e Newark 2, N. J., 744 Broad Street, HUmboldt 5-3900
e Chicago 54, |linois, Suite 1154,

Merchandise Mart Plaza. WHitehall 4-2500
e Defrait 2, Michigan, 714 New Center Bldg.,

TRinity 5-5600
e Los Angeles 22, Calif,, 6355 E. Washingtan Blvd.,

RAymond 3-8351

GOVERNMENT SALES

e Newark 2, N. J., 744 Braad St., HUmboldt 5-3900
¢ Daytan 2, O., 224 N. Wilkinsan St., BAldwin 6-2366
¢ Washingtan 6, D. C., 1625 "'K'" §t,, N. W.

Dlstrict 7-1260



LAPP COOLING A—o>n

’ ﬂ Section
|2\ | Meetings
GIVES lONGE R ll FE (Continned from page 62A4)

[ Sax DikGo

“Under the Ice to the Pole.” E, LaFonde, Naval

Electronics Lab.: 12/2 /58.
HIGH-POWER

SHREVEFORT

“New Arts in Communications,” J. J. Landry,
Southern Bell Tel. & Tel. Co.; 12/2/58.

T u B E s | SouTH BEND-MISHAWAKA

Laboratory and Production Facilities, a Tour
of Dage Corp.; 10,/23/58.

“Air Traffic Control Radar,” K. F, Molz,
Bendix Radio; 11,/21/58.

-

.

SYRACUSE

T T e m——y
|

“CBS Television New York Tape Facilities.”
K. B. Benson, CBS: 11/6/58.

Torrno

“Experiences on Installation of the ‘Dew’
Line,” with Color Slides of Alaska, Western Elec,.
R. Pockmire. Ohio Bell Tel. Co.; 10/9/58.

A Tour of Closed Circuit and Broadcast TV
Station. M. Stahl. Univ. of Toledo; 11/12 '58.

Tucsox

Field Trip. Mt. Lemmon Radar Station, W.
WATER-COOLED Peck, USAF; B. Harrison and W. Andres” RCA:

Carrying cooling water which must undergo a change in potential isa ' **"*

job best handled by Lapp Porcelain Water Coils. These coils are completely

Ot . . ) . e “Transistors—Little Llements with a Big Fu-
vitrified, non-absorbent porcelain, white glazed inside and out, providing | ... p b ity Pan Amerian Fetroleum
very low resistance to water flow and eliminating all possibility of contamina- & Corp.; 1120 58.

Trurrsa

tion in the water. Assuring positive cooling and long tube life, a Lapp Porce- Twix Ciates

lain Water Coil installation represents a permanent investment—a completely “Tapc Recording.” R. Voungquist. Minn

trouble-ftee cooling system, AMining & Mifg. Co.; loint with ATEE; 12/4/538.
AIR-COOLED Vikarsis

“Stercophlionic Sound.” 1. L. Albers and . D
Burt, RC.V: 11 /21/88.

Use of Lapp standard-design
tube supports facilitates circuit design, improves production economy, pro-
vides interchangeability and easy replacement. They are compact, efficient WESTERN AN
and attractive in appearance’ With “l:ll(-r(ro.niv"l‘uh("s Onality ('(mlrczl." A. Put-

. . nam, Sylvania Klectric Products, Inc.; 5/14/58,
polished nickel-plated brass hard- “Sage Project Story.” Lecture and Motion
war ermanentl Pictures. Col, Nagy, USAF; 6.11 /58,

C P . y attaChed to t?‘e “KFlight Reference Systems for Aircraft and
body. Equipment manufacturers will Missiles,” V. I. Burns, Lear, Inc.; 90 /58,
realize a triple service from these Plant Tour of Anaconda Wire and Cable Com-
supports, for they support the tubes
and act as an insulator, and channel

pany, C. ;. Henricks, Anaconda; 10 /8 /58,
“Signals from Outer Space—Radio Astronomy,”
air over the fins for maximum cool
ing of tubes.

Ar. Donald G. Fink. TR President; 10 /30/58.
“Michigan State Police Radio Network,” J.
livans, Mich. State Police Dept.; 11 /12, 58.
“Flying Saucers,” P, Price. Price & lencveld:
12/10 58.

5

WicHita

WRITE for Bulletin 301 containing
complete description and specification
data. Lapp Insulator Co., Inc.,

216 Sumner Street, Le Roy, New York.

“Ilistory of Engineering 1Zducation at Univer
sity of Wichita.” M. Snyder. Urniv. of Wichita;
“Past and Present Training Program of Enginecrs,”
1. W, Dunn. Univ. of Wichita; “New 1959 Educa-
tion of Engineers at University of Wichita.” X, T
Murphy, Univ. of Wichita; 11/18 58

SUBNECTIONS
BUENAVENTURA

“Nuclear Reactors. ™ ). H, Schroeder, USNMC
1112’58
(Continned on page 70A4)
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1000 to 10,000 mc

Absolute measurements
of microwave

interference and
susceptibility

POLARAD

Polarad Model FIM is

approved Class A MIL SPEC

under MIL-1-006181C (MIL-1-22600)

and Ramo- Woolridge Weapons System
Specification WDD-M-PRO-2

For the first time, one single microwave test sys- &
tem — Polarad Model FIM Field Intensity Receiver —

is capable not only of measuring the absolute level

of vadiated or conducted interference, but also of
determining the signal susceptibility of other in-
struments and components to such external inter-
ference. 1t combines a calibrated antenna system,

a calibrated receiver and an internal calibrated
signal generator.

This versatile precision test instrument serves
also for field intensity measurements, propagation
studies, antenna pattern analysis, r-f leakage meas-
urements, analysis of r-f signals—and characteristics
of transmitters, receivers, and other microwave
components. Model FIM

Four sensitive plug-in tuning units, each with
UNI-DIAL control. Meter indicates average, peak or
quasi-peak value of r-f signals. Audio, video and
recorder outputs.

POLARAD ELECTRONICS CORPORATION:

Please send me information and specifications on:

(] Model FIM Calibrated Field Intensity Receiver
(] Model K-200 Microwave Tube Tester*
(J Model P-3 Transistorized Power Meter* IRE

My applicationis.

; MAIL THIS CARD
= forl\dﬁtailed specifti(;atlionsd.

sk your nearest Polar.
ONALL POLARAD A representative (inatraxe

INSTRUMENTS 2 Yellow Pages) for a copy
- of ‘‘Notes on Microwave
2 Measurements’”

POLARAD Name -
ELECTRON'CS Tite_ . Dept.
CORPORATION Company___

43-20 34th Street, Long Island City 1, N. Y. Address o
Representatives in principal cities City_ Zone State

*See reverse side of this page.



PORTABLE MICROWAVE
TRANSISTORIZED TUBE TESTER
MICROWAVE Simplified Test Saves
POWER METER premeerig an fours

determine microwave tube performance. Model K-200 gives
o 10 to 39,000 mc . rapid, positive decision on costly microwave tubes. Quickly

. pays for itself by enabling you to reclaim questionable tubes
o Battery or line operated frem salvage. Allows Incoming Inspection to check tubes upon

o Light and rugged receipt and throughout warranty period, without tying up
o Measures absolute r-f power instantly without tuning CHRENOLE AL, o
Tests all microwave tubes including
Used for: field or laboratory measurement of absolute r-f power internal and external cavity types, pencil
-levels; testing and calibration of signal generators, attenu- triodes, rocket and lighthouse tubes. A
ators, traveling wave tubes; testing coax and waveguide sys- . scroll indicates quick setups to test for
tems; measurement of power at locations where AC power filament continuity, short circuits, static Model K-200

lines are not available.

Thermistor elements make the unit safe from accidental
overload. Thermistor mounts available in coaxial and wave-
guide sizes.

d-c tests, life tests, and dynamic tests,

-T“ _e\ /‘

" .

e

g / d ""

No
f Postage Stamp

Postage

Will be Paid MAIL THIS CARD

for detailed specifications.
Ask your nearest Polarad

Necessary
If Maied in the
United States

by
Addressee

representative (in the
Yellow Pages) for a copy
of “‘Notes on Microwave
Measurements””

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

POLARAD
ELECTRONICS

CORPORATION
43-20 34th Street, Long Island City 1, N. Y.

Representatives in principal cities

POLARAD ELECTRONICS CORP

43-20 34th St., Long Island City 1, N. Y.



GAF CARBONYL IRON POWDERS

For the production of superior cores

for high frequency induction coils.

Jower cost - higher quality - proven stability - ease in handling

HERE ARE FACTS THAT PROVE THE VALUE OF GAF
CARBONYL IRON POWDERS AS CORE MATERIALS —

GAF

GAF
Carbonyl

;ﬂi-in\\
ferrite

Carbonyl

C

frequency mc

0.4

The selection of the proper magnetic
core material for the frequency range
an inductance coil will be used is of
utmost importance.

GAF Carbony! Iron Powders are
the proper materials in the frequency
range 100 kc to 150 mc and higher.
The above chart proves the value of
the selection using the highly desirable
relationship of the #Q product versus
frequency.

Heat, cold, humidity, atmospheric
influences, stray fields and similar con-

PROCEEDINGS OF THE IRE

LIty ANTARA,

February, 1959

L 10 100

ditions — any of these can have an
adverse effect on the corc materials
and on the final performance of the
equipment.

An iron core made with GAF Car-
bony! Iron Powders has a high degree
of stability — and is thereby protected
against these many influences.

We urge you to ask your core maker,
your coil winder, your industrial de-
signer, how GAF Carbonyl Iron Pow-
ders can increase the efficiency and
performance of the equipment or prod-

uct you make, while reducing both the
cost and the weight.

This 32-page book offers you the
most comprehensive treatment yet
given to the characteristics and appli-
cations of GAF Carbony! Iron Pow-
ders. 80% of the story
is told with photomicro-
graphs, diagrams, per-
formance charts and ta-
bles. Write today for
il your free copy.

CHEMICALS

A SALES DIVISION OF

GENERAL ANILINE & FILM CORPORATION
435 HUDSON STREET * NEW YORK 14, NEW YORK

Sales Offices: New York « Providence. Philadelphia . Charlotte « Chattanooga « Chicago « Portland, Ore.. San Francisco « Los Angeles

In Canada: Chemical Developments of Canada, Ltd., Montreal

mEMBER
METAL
POWDER

INDUSTRIES
FEDERATION
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new, high power
pulse transformers

and components

e

When the design parameters include
high power and high reliability—in applications
such as super-powered radar, linear accelera-
tors and tube evaluation—the answer will be
found in Carad’s complete line of pulse trans-
formers, components and integrated pulse
packages, available in many standard and
special configurations. I

Catalog No. 816 The broad scope of Carad’s experience
Pulse Transformer in pulse packages—the most diversified in the
industry—involves the origination of basic new
materials, circuitry and techniques, all designed |
to produce higher power of greater reliability
with increased economy of space.

816 PULSE TRANSFORMER

Secondary Peak Voltage 275 KV
Secondary Peak Current 220 Amperes
Turns Ratio 1:13
Pulse Width 2.0 psec.
Rise Time 0.3 usec. ’
Droop 2.5% |
Repetition Rate 180 PPS
Catalog No. 817 Load Klystron, 12500
Pulse Transformer Size, Weight 10 x 18" x 221" high; approx. 200 lbs,

817 PULSE TRANSFORMER

Secondary Peak Voltage 250 KV maximum |
Catalog No. Secondary Peak Current 234 Amperes maox,
922 Filament Turns Ratio 1117
Transformer Pulse Width 3-8 usec.
Rise Time 0.5 psec. min., 1.0 gsec. max, |
Droop 1.5 KV per psec. of pulse length max.
Repetition Rate 360 PPS mox.
Load Klystron, 10700 ’

Size, Weight 11" x 21 x 24 high; approx. 400 Ibs.

922 FILAMENT TRANSFORMER

Catalog No. = J Primary Voltage 208 V, 60 cycles
814 P':'l“ L e Secondary Voltage 18 V at 10 Amps.
Coupling = ! insulation Voltage 260 KV Pulse

Transformer Capacitance 40 puf in oil, approx.

Size, Weight 9 x 12.5" x 10" high; approx. 40 |bs.

814 PULSE COUPLING TRANSFORMER

Secondary Insulation 220 KV DC

Primary/Secondary Turns Ratia 1.2
Catalog Primary Voltage 4 KV; Secondary Voltage 8 KV
No. ‘992 Secondary ta Primary & Core Capacitance 50 puf approx.
Capacity Pulse Length & Rate 2—5 psec. 60 PPS max.
v?'!‘ﬂ' Pulse Droap, Overshoot, Backswing 15% |
Divider Size, Weight '

7" x 10" x approx. 11" high; approx. 25 Ibs.

1902 CAPACITY VOLTAGE DIVIDER
Peak Voltage Rating 300 KV
Maximum Pulse Width 10 usec.

Additional details, related to your specific
requirements, available on request.

l
l

carad corporation '

2850 Bay Road
Redwood City California
EMerson 8-2969

l ﬁ Section
| \| Meetings
(Continned from page 66A)

EasTERN NorTH CAROLINA

“Television Studio FEquipment,” V. Duncan,
WRAL TV Station; 11 '14/58.

“Optimum  Switching  Servomechanisms,” J.
Mayo. Bell Tel. Labs.; 2 /12 /58,

GAINESVILLE

“Some Reflections on the IRE and Looking
Forward in Communications,” Mr. Donald G. Fink,
IRE President; Joint with Central Florida Section;
12/5/58.

Las Creces

“Three Dimensional Vecior Cardiography,”
Lecture and Slides, W. I, Ingerson. Bell Tel. Labs.;
11/20 58,

Lunmcn VaLLey
“Closed Circuit Television.” .\, Inglis, RCA;
10/29/58.
NORTHERN VERMONT
“Klectronics  in Medicine  (Communication

Within the Ileart),” I7. ). Sichel. Univ. ot Vermont:
11724, 58,

Paxasa Ciay
Business Meeting, Mine Defense Laboratory;
11/26/58.
Ricuraxp

“Semi-conductor Applications to Nuclear In-
strumentation and Control.” R. F. Shea. Gen. Flec
Co.; 11 /11 58,

SAN FErNaNpOo VALLEY

“Ramo’s Plans for the Valley,” Dr. Rranch,
Ramo-Wooldridge Corp.; 11 /12 58.

1959
Western Joint
Computer
Conference

March 3-5. 1959
Fairmont Hotel
San Francisco, Calif.

Sponsors:
Institute of Radio Engineers
American Institute of Electrical Engineers
Association for Computing IMachinery

TECHNICAL PROGRAM

For further information on program, ad-
dress program chairman:

Mr. Richard W. Melville

Stanford Rescarch Institute

Menlo Park, Calif.

(Continucd on page 74A4)
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fighting SPACE 7

Cannon Miniature and Sub-Miniature Plugs are rugged,
easy mating, unusually versatile, neat and compact.

When you design with Cannon Minijatures in mind

Coaxials.
Screw-type
coupling
Low VSWR.
for 50-, 70-,
93-ohm cable

you'll get complete electrical circuit depend-
ability in a very small space. Up to 50 contacts
in ¥4 or 14 the area taken by standard multi-

contact connectors!

Rectangular and circular types. Hermetically

sealed, vibration and moisture resistant, and

general purpose designs. Contacts for 5, 10,

15, 25 amps.. . and miniature coaxial connec-

K miniatures
3 to 50 contacts
13 different
arrangements

tors. Practically all five ampere contacts are
gold plated. High dielectric insulation in

phenolics, resilient materials, glass seals,

Zytel, Diallyl Phthalate and Melamine. Alu-
minum alloy or steel shells, depending upon
application.

Miniature lines include: DPA, DPX, DPM, DPG,
K, MM, MR and Diamond MB and SM Coaxial
MC, and Diamond

—
L

connectors. Sub-miniatures: D,
DP Type
Rack-Panel-
chassis
styie 2 to 57
contacts

DIC Coaxial connectors.

Write TODAY for new 32-page 2-color Miniatures
Bulletin HMC-2. Also, write for Bulletin SM.1,

“'Soldering Small Contacts.”’

e St For an interesting discussion of the broad subiect of “Reliability,
ub- - r & . .
Miniatures SR B » R4 write for Cannon Bulletin R-1.
3, 6, 12 contact¥ .

Built for
rugged use

N

4
‘ WHERE RELIABILITY
& IS THE 5™ DIMENSION

D Sub-Miniatures
9 to 50 contacts
Same space. ..
same weight!

N

Please refer to Dept. 377

CANNON ELECTRIC CO., 3208 Humboldt Street, Los Angeles 31, —
California. Factories in Los Angeles; Salem, Massachusetts: / E—
Toronto, Canada; Melbourne, Australia; London, England. Manu-
facturing licensees in Paris and Tokyo. Representatives and dis-
tributors in all principal cities. See your Telephone Yellow Book.

CANNON
SELECTRIC
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_ KEARFOTT PRECISION RESOLVERS
FOR EVERY SYSTEM APPLICATION

Kearfott has available a complete line of precision
resolvers for every system application. Computing
., resolvers range in functional accuracy from .05%

to .005%, in bridge accuracy from 3 minutes to 20

seconds of arc and in size from 11 to 25. Non-
| compensated resolvers range from 5 minutes to 20

!
'

LGS

=

B
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D I N S e S S A
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72A

Computing
Resolvers

Size 11

For applications where size and
good functional accuracy are of
paramount importance. Functional
accuracy as good as .05% and
bridge errors of 3 minutes of arc
are in production.

seconds of arc in accuracy, from 8 to 25 in size.

All Kearfott resolvers feature stainless housing,
shafts and bearings and corrosion-resistant lamina-
tion materials for maximum environmental resist-
ance. Optional designs available for operation at 200°C
and in environment of 2000 cps vibration at 30 g's.

Available with integral compensatirg windings. Can be provided
with trimming networks to match existing isolation
amplifiers or Kearfott-designed transistorized amplifiers.

Size 15

A 2:1 improvement in functional
accuracy and bridge error obtained
in this configuration. Unit tabulated
is the direct equivalent of standard
Navy BuOrd Mark 4 Mod 3 and

contains necessary trimming net-

Size 25

work for standard buffer amplifiers.
Transformation ratio is 1.000 =
.0001, phase shift 0° = 1 minute.
Functional accuracy of .025% and
bridge error of 1.5 minutes of arc
are standard.

For applications demanding the
highest order of accuracy. Close
attention has been paid to design
parameters.

= ) | ,..@ !
Size 18 1R ) —(_,?r = —® BALANCED
A special resoldver wfl"ic‘i've permits /\ r LOAD
o unigue cascading of these units ‘ c _—
without the necessity for buffer ¢ J "'—“""‘@
?mplifiers: Typical application is
illustrated in following cascade: RESC;LVER RESOZLVER RES%LVER RES“O%'VER
n
R=RESOLVER C=INTEGRAL COMPENSATOR
COMPENSATED RESOLVERS FOR PRECISE COMPUTER APPLICATIONS
SIZE 11 15 18 25
PART NUMBER R980-01 R980-41 T980-51 V980-004 425506-1
Excitation Volts—{Max.) 60 60 26 26 25
Frequency—(cps) 400 400 400 400 400
Primary Impedance 629 + j2510 | 450 + j2200 220 + j1000 3000 4 j (0 = 40) 1630 /78.5°
Secondary Impedance 695 + j2750 | 500 4 j2300 240 4 j1100 3000 4 j (0 = 40) 1620 /80°
Transformation Ratio
(Primary to Secondary) 980 980 980 75 980
Transformation Ratio
(Compensator to Rotor) .985 .985 .950 775 .985
Phase Shift (Lead) 8.5° 7.5° 8.5° 0° *= 10’ 1°
Fundamental Null (MV) 15 15 8 15 15
Bridge Error From E.Z. (Max.) 7 mins. 5 mins. 3 mins. 3 mins. 20 Seconds
Primary Stator Stator Stator Stator Stator
Non-Compensated Basically for application in precise data transmission
Resolvers systems. These synchro resolvers permit system: designer
to achieve system errors of better than 1 minute of arc
without using 2-speed servos and elaborate electronics.
By proper impedance matches up to 64 resolver control
transformers can also operate from one resolver transmitter.
Size 11 Size 25
Where size is important. These units Where highest accuracy is required.
have a maximum unit error of 3 These units have a maximum error
minutes of arc. as low as 20 econds of arc.
NON-COMPENSATED RESOLVERS FOR PRECISE DATA TRANSMISSION
SIZE 11 SIZE 25
Control Control
Type Resolver Transmitter | Differential | Transformer || Transmitter | Differential | Transformer
Part Number R982-004 R982-011 R982-012 25161-001 Z5191-001 Z5151-003
Excitation Volts (Max.) 26 11.8 11.8 115 90 90
Frequency (cps) 400 400 400 400 400 400
Primary Impedance 170477° 850/80° 2000/80° 400/80° 800/8Q° 8500 /80°
Secondary Impedance 42/80.5° 1000/79° 8000 /76° 260/80° 900/80° 14000/80°,
Transformation Ratio 454 1.000 1.906 .7826 1.000 1.278
Max. Error from E.Z. 3 mins. 3 mins. 3 mins, 20 seconds 20 seconds 20 seconds
Primary Rotor Stator Stator Rotor Stator Stator
Write for complete data. .

wmasam KEARFOTT COMPANY, INC,, Little Falls, N. J.

A subsidiary of General Precision Equipment Corporation
Sales and' Engineering Offices: 1378 Main Ave., Clifton, N. J.

Midwest Office: 23 W. Calendar Ave., La Grange, IIl.
South Central Office: 6211 Denton Drive, Dallas, Texas

West Coast Office: 253 N. Vinedo Avenve, Pasadena, Calif.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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'‘FROZEN

e

with the Hughes MEMO-SCOPE” Oscilloscope

Trial and error methods necessary to capture elusive
transients on conventional scopes wasle time. film,
and precious research dollars. Never again need this
happen. With the Hughes MEM0-5COPE" oscilloscupe
you may instantly “freeze” wave forms with brilliant
clarity for careful study, comparison and analysis,

The Hughes a1310-5coPE” oscilloscope retains these
frozen transients until intentionally erased. Selected
transient information may be triggered externally or
internally. Successive wave forms may he written
above, below or divectly over the original information.

o

SWEEP SPEED FOR STORAGE: 10 microseconds to 10 seconds per division 0.33".
FREQUENCY RESPONSE: DC to 250 KC down 3 db.

SENSITIVITY: 10 millivolts to 50 voits per division or with optional high sensitivity preampli-
fier 1 millivolt to 50 volts per division.

APPLICATIONS: Trouble shooting data reduction equipment. .. switch and relay contact
study . .. ballistics and explosives research ... ultrasonic flaw detection...physical testing —
shock — stress — strain.

A Hoghes representative will gladly demonstrate the Mino-scope®
oscilloscope in your company. Simply address your request to:
Huglies Products, Marleting Dept.—xeso-scor:®

International Airport Station, Los Aungeles 45, California

SEMICONDUCTOR DEVICES + STORAGE AND MICROWAVE TUBES - CRYSTAL FILTERS « OSCILLOSCOPES - RELAYS - SWITCHES

PROCEEDINGS OF THE IRE February, 1959

© 1958, HUGHES AIRCRAFT COMPANY

*INDUSTRIAL CONTROL SYSTEMS
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HI reciasiuiry TERMINAL BOARDS
wo SUB-ASSEMBLIES

TO MILITARY SPECIFICATIONS

CUSTOM fabrication of all in-
sulating materials to Government

specs. Send us your requirements
for an immediate quote.

PLUGS »o JACKS

FOR STEREO and HI-FI APPLICATIONS

ALL types of terminal strips and
connectors for Stereo and Hi-Fi
as well as Radios, Phonographs,
Recorders and TV. Write for cata-
log and prices today.

Nationat Tet-Trowics CoRrPORATION

52 ST. CASIMIR AVENUE YONKERS, N. Y.

Versatile in Readout and Display

MULTICHANNEL
DATA RECORDER

up to 1000 discrete marks (or channels) on 19 inch wide
dry electrosensitive paper

P
P N WeRHERE
VOLTAGE> e gl

Ly &

P
o®
.nﬂ“"&“s -‘(’. 7 S

B S
JES o\'> i“c\‘ FREC,

Yot
FR
;QUEN &:\w““ﬁ 5 8
3 VOLTA SR QN
g GES L 4
6\\8% - . | N

DATA PROCESS OUTPUT TRANSLATED INTO VISIBLE, PRECISE, RECORDS
® Records analog, digital and alpha numeric data

Write or phone for further information

TIMES FACSIMILE CORPORATION

540 West 58th Street, New York 19, New York * JUdson 2-3030
1523 L St., N.\W., Washington 5, D.C. ¢ STerling 3-9030

1959
Western Joint
Computer Conference
(Continued from page 7041}

March 3—9 am. to 12 noon

1-A  New Components and Cireuits

1-B  Information Retrieval and Machine
Translation

A Industry’s Role in Supporting High
School Science Programs

March 3—2 to 5 pan.

2-A  Computer Communication

2-B  Education & Methodology for use
of Compnters

B Information Retrieval and Machine
Translation

March 4—9 an. to 12 noon

3-A  Achieving Reliability in Operation
Control

3-B Learning Concepts &  Patiern
Analysis

C  Military Applications

March 4—2 to 5 pan.

4-A  New Machines & Systems

4-B Compnter Applications in Business
linvironments

Varch 59 aumn. to 12 noon

5-A  Numerical Analysis

5-I “Blue Sky” Session

March 5—=2 to 5 pan.

0-A  New Applications  of  Computer
Technology

6-B  Philosophy and Responsibility  of
Computers in Society

7 Analog Simlation

REGISTRATION

Registration Fees:

Members of sponsoring organizations,

$0

Non-members, $7

Students, $2
No advance registrations—all registration
at Fairmont Hotel, 6 to 9 pm., March 2;
7:30 am. o 5 pm., March 3 & 4; 7:30
am. to 1 pm,, March 5.

LUNCHEON
Noon, March 4, Tonga Room, Fairmont
Hotel, $4.50
Speaker:
Colonel Darwin E. Ellett
Chief, Data Systems Plans Division
Directorate of Plans and Programs
Air Materiel Command
Subject: “New Horizons in Systems”

FIELD TRIPS
Wednesday Afternoon, March 4
University  of  California  Radiation
LLaboratory, Livermore, Calif.
IWednesday Evening, March 4
Philco Corporation \Western Develop-
ment lLaboratories, ’alo Alto, Calif.
Thursday Afternoon, March 5
Ampex Corp., Redwood City, Calif.

EXHIBITS

Nob Hill, Gold, Empire, Green and
Garden Rooms, Fairmont Hotel
I=xhibits open:
March 3, 12 noon to 6 p.m.
March 4, 12 noon to 9 p.m,
March 5, 9 am. to 6 p.m.
(Continued on page 79A4)
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Higher quality silicon ean improve your semiconductor
device yields. Trancoa offers this higher quality at no
increase in price!

Grade for grade, the superior quality of Trancoa Silicon
is assured by eur unique process and exacting specifica-
tions. In addition to the standard tests for resistivity,
lifetime and base boron level — every lot of Trancoa
Silicon must also meet two other important requirements:

Cleanliness — the vital factor directly affecting your
crystal yield! Trancoa specifications require that a doped
single crystal be drawn with only three-sixteenths of an
inch dearance between crystal and crucible. Any fuming,
dross, or wetting of the quartz is cause for internal
rejection.

Resistivity Ratio — resistivity uniformity of doped
crystals is improved perpendicular and parallel to the
growing axis. Furthermore, the occurrence of P-N junc-
tions is eliminated. Ratio of the resistivities at the 109,
and 609, points on the test crystal may not exceed 3:1.

rancocda

2 TRANCO
= SILICON..
L Key

increased
yields!

/

This combination of 2 new improved process plus added
quality standards assures you of receiving better silicon,
thus better yields, at no increase in cost.

 PRODUCT SPECIFICATIONS

Max. Resistivity
Max. Boron
Content (ppb) J

Resistivity Ratio for 1097
Grade P-Type  N-Type & 60% Points

S T -
100 0 | 31

N 50 2 | 31

n 2% 0| 31

v 25 1.0 I 31

For complete information write for brochure, Trancoa
Methods for Ewvaluating Silicon, Trancoa Chemical
Corporaiion, Dept. P-1, 312-326 Ash Street, Reading,
Massachusetts. :

World Radio History




| Professional Group
| on

IRE }
‘ Eleectron Devices

4
Transactions
on AUDIO

&

Developments in the field of elec-
tron devices have probably had a
greater influence on radio-electronic
progress than the developments of
1:1= ) sacti J any other field. For it is the elec-
Transactions ecoway e j tron device which is the active, work-

om peossst B ing element around which the rest of

the equipment is built. Tt is this com-

ponent which generates, modulates,

converts, detects, and amplifies sig-

nals, and which enables the appa-

ratus to perform its prescribed func-
tions.

It is not surprising, therefore, that
a great deal of effort has been di-
rected toward improvements in elec-
| tron tubes and semiconductors, and

e crvonet
. MDA B " -
Qeu® @ POy

s

®
At least one of your interests that the resulting advances have re-
3 ° ceived close and widespread atten-
iS now serv IRE’s c SR
§ > € ed. by one 0f B tion. The rewards have been impres-
& .
28 Professional Groups sive. Work on cathode-ray tubes, for
example, was a prime factor in the
Eacl blishes it ialized in its Transactions, 11 H 11
some annually, and some bi-menthly. The largar groups have organ: successful evolution of television.
léed local Chapters, and they also sponsor technical sessions at IRE The advent of klyStI‘Ol]S, magne-
onventions, .
. 1 = Y <
Aeronautical and Navigational Electromes (G 11) Fee $2 tron§ and travel ng-wave tubes lﬂ'l‘de
Antennas and Propagation (G 3) Fee $4 possible the development of equip-
\udio (G 1) IFee $2 ) )
Automatic Control (G 23) Fee $2 ]n.ent capable Of operating in the
Broadcast & TeG]e\'isim] Receivers (G 8) Fee gz microwave portion of the spectrum.
Broadcasting (G 2) Fee $2 0 N
Cirenit Theary (G 1) Fee $3 The trans1stor‘ opened up a \‘vhole
Communication Systems (G 19) Fee $2 new era of solid-state electronics.
(tmnpm.]ent Parts (G 21) liec $3
Vducation (G 25) Fee $3 IRE members who wished to keep
l':lectrml' Devices (G 15) Fee $3 B} N
lectronic Computers (G 16} Fee $2 abreast of the many developments in
Iingineering Management (G 14) Fee $3 | 29 = 3
lingineering Writing and Speech (G 26) IFee $2 this 1mportant and ,ldpldly moving
Human Faetors in F,lecémnics (G 28) Fee $2 field were greatly aided by the for-
Industrial Electronies (G 13) Fee $2 3 2 3
Information Theory (G 12) IF'ee $3 mation of the IRE ,PrOf_eSSIOIJal
IVl]\sl]run}eEtlation (G (9(1 Fee $2 Group on Electron Devices in 1951,
Medica ectronics (G 18) IFee $3 . : .
Microwave Them-.y and Techniques (G 17) Fee $3 Th(. Group “‘“nledmt.ely began to or-
i'ﬁlilmry ijilgctmmc& (_(,) 24) :ﬂce § ganize technical sessions in its fleld
Naclear 1ence (G 5 D . .
]):.l(;lﬁ:.lﬁmlcTecf]niq“esf(c 22) Fee 22 | at many of the national meetings
Radio Frequency Interference (G 27) Fee $2 held during the vear. This was fol-
Reliability and Quality Control (G 7) FFee $2 eld d g ¢ y. . .
Space Elccuignics and Telemet;—y (G 10) Fee $2 lowed by the formation of Gloup
Ultrasonics Engineering (G 20 Fee $2 -
Vhicular Communications (G 6) Fee $2 Chapters thloughom the country

. . which collaborate with 1RE Sections
IR Professional Groups are only open to those who are . el
already members of the 1RE. Copies of Professional Group to sponsor meetings locally.

Transactions are available to non-menibers at three times the

cost-price to group members, Perhaps of greatest importance,

® . . . the Group began publishing its own
The Institute of Radio Ellgllleel‘s technical publication, called Trans-

1 East 79th Street, New York 21, N.Y. actions, which is distributed free to

S e e e e e e e - | all members who pay the assessment

USE THIS COUPON I fee of $3.00. The Transactions is

Miss Emily Sirjane PG-259 now issued quarterly to some 4200

IRE—1 East 79th St., New York 21, N.Y. members, and has become an invalu-

able source of information on the lat-

est technical developments in the field
................................................... B of electron devices.

Please enroll me for these IRIZ Professional Groups

Place ..o e e e a). ﬂ. y. ﬂﬂkﬂ/l_

Please enclose remittance with this arder.
| Chairman, Professional Groups Committee
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WESTINGHOUSE

SILICON POWER

RECTIFIERS

Up to

35 amperes
half-wave. Weight:
0.65 ounce.

302

Up ta
18 amperes
half-wave., Weight:

303

0.65 ounce.

AR

Up to

12 amperes
half-wave. Weight:
0.25 ounce.

304

For efficient medium-power rectification on land, at sea and in the air

Westinghouse types 304, 303, and 302
rectifiers offer a range of current and
voltage ratings which are ideal for effi-
cient medium-power rectification.

All three types are immediately avail-
able from stock—and at an attractive
price! They are characterized by long
life, high efficiency, low regulation, low
cost, and operation at high ambient
temperatures (up to 190°C junction tem-
perature). They meet or exceed require-
ments of all applieable military tests.
And they are available in a variety of
rectifier assemblies.

Listed below are some suggested appli-
cations.

e DC power supplies for ground and
airborne

e 6-12-24-48 volt AC-DC generator
systems

Battery chargers

Small plating supplies for laboratory
use

Power supplies for business machines
Computer power supplies

Transistor power supplies
Telephone exchange DC power
supplies

e Power supplies for marine smallcraft
e Electronic tube flament supplies
For further design data, contact your
Westinghouse representative or write to
Westinghouse Electric Corporation,
Semiconductor Department, Young-
wood, Pennsylvania.

SILICON POWER RECTIFIERS - GERMANIUM TRANSISTORS « SILICON POWER TRANSISTORS

you cAN BE SURE...iF 175 " "CStinghouse

PROCEEDINGS OF TFIE IRE

February, 1959

COMING SOON—HIGH-SPEED GERMANIUM
OYNISTOR SWITCH

featuring low stand-by currents, low in-

ternal power loss, and switching time in
the milli-microsecond range. Watch for
announcement of availability.

77A



NUMBER TWO * In a series of candid camera
studies planned, frankly, to impress you with the efficient
service rendered by—

SERVING SCIENCE AND INDUSTRY SINCE 1928

510 S. FULTON AVE., MT. VERNON, N. Y. ¢« MOUNT VERNCN 4-7530
WASHINGTON, D.C. « WALTHAM, MASS.« UPPER DARBY, PA.« SYRACUSE, N. Y.

EASTERN FIELD ENGINZERS FOR:

ADVANGED ELECTRONICS e ALLISON LABORATORIES e BRUSH INSTRUMENTS
o CARDINAL INSTRUMENTS e DEMDLAB e DONNER SGIENTIFIC CD o
ELECTRO INSTRUMENTS e ELECTRO-PULSE o EMPIRE DEVICES PRODUCTS
o HOLT INSTRUMENT LABORATORIES e LEVINTHAL ELECTRONIC PRODUCTS e
MAGNETICS RESEARCH e  NARDA MICROWAVE e NJE e  SYSTRON
WAYNE-KERR LABORATORIES. P

)

XkAn altractive corner of the technical literature library |
in our beautiful new main office building in Mt. Vernon. =4 -
Miss Scott is stretching herself to maintain our just-
about-perfect record of same-day service on all routine re- \
quests for catalogs, technical information and quotations. N

One more reason to ‘‘Get the Burlingame Habit*’. I

ACCURACIES
BETTER THAN
1 PART IN
50 MILLION

are free!

WHY NOT USE THEM!

The standard time and frequency
transmissions of the National
Bureau of Standards radio sta-
tions WWV and WWVH provide
an invaluable service to labora-
tories and experimenters through-
out the world. Extremely precise
(normal transmission stability is
within 1 part in 10 at WWYV and
5 parts in 10° at WWVH) audio
and radio frequency standards, as
well as accurate time intervals
and radio frequency propagation
warnings, are placed at the dis-
posal of anyone having a receiver
capable of tuning to one or more
of the transmitting frequencies.
Proper use of these facilities can
be made to supplement the instru-
mentation of any laboratory.

The Model WWVC Standard Fre-
quency Comparator is just such an
instrument . , . a highly sensitive
crystal-controlled radio receiver
utilizing WWV and WWVH
transmissions.

MODEL WWVC
COMPARATOR

A 5-position dial switches precisely to any
Standard Frequency—2.5, 5, 10, 15, or 20MC.
It features built-in oscilloscope and speaker,
comparator function selector, Collins plug-
in filter for high selectivity, automatic
gain and volume controls and adjustable
threshold control which eliminates noise and
other modulation in tick position.

Send for bulletin #557, “Using Standard
Time and Frequency Broadcasts'

v

SPECIFIC PRODUCTS

Box 425, 21051 Costanso
Woodland Hills, Calif.
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Western Joint
Computer Conference
(Continued from page 744)

For further information on exhibits, ad-
dress exhibits chairman:
Mr. Harry K. Farrar
Pacific Telephone & Telegraph Co.
San Francisco, Caliv
Booth
Numbers E xhibitors
1 Rese Engineering, Inc.
2,3 AMP Incorporated
4 Digital Equipment Cor-
poration
5 Laboratory For Electron-
ics
6 C. P. Clare & Company
7,8 Ferranti Electric, Inc.
9,10 The Pacific Telephone & |
Telegraph Co. | ...the world’s most modern
11,12 Philco Corp. . . = A
(See ad on page 354) | high-gain twin triode
13 Soroban Engineering, Inc. |
14 Royal McBee Corporation
15, 40 Telemeter Magnetics, Inc. Amperex 6922
16,17 Librascope, Inc. |
18 Bryant Computer Products |
Division
19, 20 The Thompson-Ramo- | requirements and exacting industrial applications
Wooldridge Products Co.
(Sce ad on page 924) |
21 RESEARCH & ENGI- O [ ot :
NEERING, The Magazine w long-life cathode i
of Datamation s new “dimple” anode |
22,23 Friden, Inc. a frame grid construction |
24, 25,26 ElectroData Division of ® reliable radar cascode stages :
Burroughs Corporation ‘ s high-speed computer operation |
27 Sprague Electric Company | e for HF, IF, mixer and i
(Nee ads on pages 34, 54) phase-inverter stages |
28,29 Hughes Aircraft Company s high transconductance I
(Sce ad on page 73.4) :
30 John Wiley & Sons, Inc. 1
31 F. L. Moseley Company
32,33,34 International Business
Machines Corp.
35, 36 G. E. Moxon Sales
37,38 Radio Corporation of

(See ads on pages 2441, 391, 654, 96.4)

39
41
42,43
44

45, 46, 47, 48

49, 50
51,52
53
54

101

102, 103, 104
201, 202, 203

301

302, 303
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Theframegndmthaclosestap-

Aeronutronic Systems, Inc.

E. L. Berman Company proach to the ideal “phymc:st’s
Tally Register Corporation gnd” _the grid mthonly electri-
Data Instruments Division cal characteristics bu;nophymm]
of Telecomputing Corpora- dlmensmm. : -
tion : L
Remington Rand Division | lt results in: :

of Sperry Rand Corpora- T om h:ghertransconducmnce

tion w tighter G, and plate current
Computer Control Com- | tolerance ze g :
pany, Inc. L] low'tra’mit tmme;

Bendix Computer Division
of Bendix Aviation Cor-
poration

Collins Radio Company

a RELIABLE premium-quality tube for military systems [

toleran b !

|
1
g
]
|

TYPICAL OPERATION
Plate Supply Voitage ..
Grid Supply Voltage ....
Cathode Bias Resistor
Plate Current

Transconductance ... ... 12,500 umhos
(min. 10,500; max. 15,000)

Amplification Factor .................. 33
Equivalent Noise Resistance

300 ohms
Grid Voltage (rms)..... ......... 0.75 volts
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M danileana
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aces X
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SLENRINRAN

enough to be self-supporting.

e

st ladaciiadlls

Electronic Associates, Inc.
Electronic Engineering

Company of California frame grid tubes available

N quantities:
Ampex Corporation 5847............broadband amplifier pentode
Stromberg-Carlson—San 6688............ruggedized broadband amplifier pentode

Diego

General Electric Co.
(Light Military Electron-
ics Department)

Berkeley Division of
Beckman Instruments

bility requirements ond exacting industrial opplicatians

February, 1959

Other Amperex Premium Quality (PQ)
in  production

plus other PQ ond frame grid tubes for special relia-

3 ask Amperex

s about
premium-quality tubes

for
special rellability requirements

Semiconductor and Speciol Purpose Tube Division

AMPEREX ELECTRONIC CORP.

230 Duffy Avenue, Hicksville, L. I, N. Y.

In Canada: Rogers Electronic Tuoes & Components, 16 Varderhoof Avenue, Toronto 17, Ontario

794
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Precision-Matched Crystai and Oven Design

Frequency Calibration Accuracy:
+ 2ppm.

Frequency Stability: Better than +1x10-7
per 24 hrs. over ambient temperature range of
-55°C 1o within 5°C of specified temperature
when used with appropriate oscillator.

Secular Stability: Better than 1x107 per
week after first 3 months ysage.

Thermostat: Long life Edison glass-sealed
thermostat for precise temperature control.

Cry_st:l Unit: 1 me JK GTAS, sealed in glass.
in excess of 1 million. Series resistance
20 ohms max,

Sige; 1-7/16° x 1.7/8° x 3-5/8" seated

height.
Weight: Seven Oz.

Oven can _he supplied to operate from
cither 117V AC or 28V DC. Average

b poser at -55°C less than 10W: at room
= temperature less thao SW, Maximum
— current @ 117V .2 \mps: @ 28V .8
— Amps. Unit is available with hermetic

scal octal plug header. or with com-
plete package hermictically sealed.
Mcets applicahle military specifica-
tions,

|

For further information write or call

Warm Up Time: 15 min. from room tem- % JAMES KNIGHTS cOMPANY
:::g:::: ou:bbi::n';r. 30 min. from -55°C tem- mf Sandwich, Illinois
JK G7AS
From CMC—O cps to 220 kc
INLINE-INPLANE
FREQUENCY-PERIOD METER
CMC’s Model 211B provides the most intelli

. |

s

e —

gent approach to praduction line and laboratory
nmeasurements of events-per-unit-time or pe-
riod. The 21113 combines a highly desirable

large numeral (2'4” ), inline-inplane digi
readout with a high speed electronic coun
and time base.

The Model 211B incorporates an autonttic decimal point

indication and provision
Digital Printer

for driving the CMC Maodel 40013

tal
ter

Write for 4 page brochure which gives complete technical and
applications information. Address CMC. 5528 Vineland Avenue,
! North Hollywood, California. Dept. 432.

crimp-type, snap-locked contacts

Modular

HYFEN’

connector
feed-thru, multiple insert

L —

Makes possible the design
of lighter and more com-
pact equipment. Each insert
holds 35 contacts. Frames
available for 5 or 8 inserts.

|

BURNDY

P

For complete information, write: DMATON DIVISION, BURNDY—Norwalk, Connecl.

$9-1
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Group Meetingsﬂg

+

ANTENNAS AND PROPAGATION
Albuquerque-los Alamos—September 17

“Receiving  Antenna 1.

Sparks, Sandia Corp.

Theory,”

Boston—November 24
“The Parabolic Torus and Its Varia-
tions,” [.. J. Dolan, Radiation Engineering,
Inc.
Los Angeles—November 13

“Antenna Pattern Corrclation,”™ Robert
K. Dahlin, North American Aviation.

San Francisco—November 18

Report on the Fifth Assembly of the
Comité Spécial de I'Année Géophysique
Internationale. (Committee on 1GY Satel-
lite and ‘Tracking Program.) Henry L.
Richter, jr., California Institute of Tech-
nology Jet Propulsion Lab.

ANTENNAS AND PROPAGATION

MICROWAVE THEORY AND

TECHNIQUES
Philadelphia—October 22

“Measurement of Higher Order Maodes
in Rectangular Waveguide,” David Lewis,
University of Pennsylvania.

(Continued on page 82A4)

Here's

Hughes-Treitler

Know-How in Action!

Ammo Idler Booster—The epitome of precision
sheet metal fabrication—combining special form-
ing. welding and spotwelding of stainless steel
held to tolerance of + .010.

Hughes-Treitler development and produc-
tion facilities are geared to today’s chal-
lenging requirements. Our modern new
plant is fully equipped to serve your metal
manufacturing needs from simple parts to
complex assemblies, from prototype to pro-
duction work. Today, more industry leaders
than ever depend on Hughes-Treitler for
precision-quality and prompt availability.
Send us your requirements for action!

Your relinble source for Chassis, Cabinets, Spin-
nings, Enclosing Cases, Metal Stampings, Tools-
Dies, Fixtures, Fabricated Sheet Metal, Precision
Shert Metal Parts, Arc, Acetylene und Spot Weld-
ing (certified for Army, Navy and Air Force Work),

HUGHES-TREITLER MANUFACTURING CORP.
1043 39th Street

Brooklyn 19, New York

Phone: Ulster 3-2950-1

where quality and service make the diflerence

February, 1959
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supplies regulate

Sola’s Standard-(tflpe Constant Voltage Transformer, mounted at right of control cabinet.
input voltage for dependable operation of Hurletron printing register control.

noee
0.00 Qc»dn3

Equipment delivers full-efficiency performance
with input voltage Sola-regulated within +1%

Built in or added as an accessory, Sola Constant
Voltage Transformers permit voltage-sensitive equip-
ment to operate at full efficiency. Variations in line
voltage as great as =15% are stabilized to within =17%,
of equipment nameplate voltage. This eliminates per-
formance variations and failures caused by irregular
voltage—highs, lows, or most transients. Sola-regulated
input voltage also gives tubes and other components the
correct electrical envirenment for full life.

The Sola Constant Voltage Transformer is a static-
magnetic regulator whose action is automatic and virtu-
ally instantaneous—it responds to variations in input

voltage within 1.5 cycles. It has no tubes or moving parts
and requires no manual adjustments or maintenance.

The Standard-type CV illustrated is only one of a
complete line of Sola voltage regulators having wide
application in electrical and electronic devices. Such
special types as harmonic-free, filament, plate-filament,
and adjustable harmonic-free transformers all provide
the benefits of regulated input voltage. More than 40
models of these economical, compact regulators are
available from stock. Sola also manufacturers custom-
designed units (in production quantities) to meet
special needs.

For complete data write for Bulletin 18-CY-170.

DIVISION

PROCEEDINGS OF THE IRE February, 1959

Sola Electric €o., 4633 W. 16th S1., Chicago 50, 111., Bishop 2-1414 e Offices in principal cities ® In Canada, Sola Electric (Canada)Ltd., 24 Canmotor Ave., Toronto 18, Ont.
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See £ Proteesionat 3

(Continued from page 80A4)

AUDIO
Albuquerque-lLos Alamos—Qctober 9

Ihis meeting was principally a panel
discussion of stereophonic techniques, Al
Fite, Ray Avery, A. D. Pepmueller, Al
Windblad, Jim Palmer, Gordon Bachand.

Boston—November 6

“Aconstic Noise  Test  Equipment,”
Merwin T. Anderson, Aveo Mig. Corp.

®
FI rst. . o o o Milwaukee—November 11

“Audio  Applications  of  Magnetic
Tape,” Jim Kamiske, Minnesota Minin
pe.” | g

TRAVELING
-WAVE T U B E S | San Francisco—October 28

“Loudspeaker Developments at Ampex
Audio,” Ward Widsner, Ampex Audio Inc.

Huggins Laboratories continues to offer the industry's o DS

broadest line of Traveling Wave Tubes. To maintain “CBS Television New York Video
. . . . Tape Facilities,™ K. B. Benson, Columbia
pace with demands for TWTS having increasingly Broadcasting Network.
stringent performance specifications, research and
development programs are expanding rapidly at AUDIo BROADCAST TRANSMISSION
. SYSTEMS
Huggins.

San Franecisco—November 19

The studies involve extentions at both ends of the "The Croshy FM Multiplex System,”
. Murray D. Crosby, Crosby lLabs.
frequency spectrum as well as more detailed efforts

on broadband low noise performance. N NS s ) Do e o

. . . RECLEIVERS
Heavy emphasis is given to light weight structures
ble + id o ¢ ; . l.os Angeles—November 20
able to provide specific performance in severe envi- “Automatic Television,” Frank Pike,

ronments, Kin Tel.

BROADCAST TRANSMISSION
SYSTEMS

-

YRAVEUNG! WAVE TUBES

Omaha-Lincoln—November 14

et ST Guided Tour of KOILLN-TV XMTR,
> Tour leader, D. R. Taylor, KOLN-TV

“What Management Expects of the Chief

| Engincer,” A. J. Ebel; Guided Tour of the
Nebraska State Trade School, Electronics
Dept., Howard Gatliff.

Philadelphia—December 4

“The SOK\W RCA Ampliphase Trans-
mitter,” C. ]J. Starner, RCA.

Write today for our latest short form catalog

)
7 monufacture
develapment
enqineering

HUGGINS LABORATORIES, INC.

Circuit THEORY

design & 999 East Arques Avenue - Sunnyvale, California e N el
research & Syracuse—November 18
p}‘\o REgent 6-9330 TWX Sunnyvale, Calif. 116 l “New High Frequency Transistors and
LABO Their Equivalent Circuits,” J. M. Early,

Bell Labs.

(Contimted on page 85.4)
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Find the missing memory plane

The seven memory planes above each solved some
special memory problem. There is one plane missing.
It’s the one which will solve your problem. You’'l} find
the plane at General Ceramics which offers a com-
plete memory plane service, backed by broad experi-
ence in the design, engineering and mass produetion
of planes, frames and cores.

DESIGN SERVICE— An experienced design engi-
neering staff stands ready to analyze your mem-
ory plane requirement, recommend and develop
the plane that will meet your application in the
most efficient and least expensive manner.

MANUFACTURE — Skilled factory personnel, uti-
lizing the most advanced equipment and techniques
and continually working in all phases of memory
plane development and manufacture will produce
the plane. General Ceramics has developed and

wired memory planes containing from 64 to 16,384
cores each. (Core sizes range from 50 mil OD to
80 mil OD.)

QUALITY CONTROL— An expanded testing de-
partment with fully automatic and semi-automatic
testing equipment, developed at General Ceramics,
assures yow complete quality control and the high-
est standards of manufacture.

STANDARD LINE — Perhaps some of General
€Ceramics’ line of standard memory frames will
meet your requirements. Write for literature on
General Ceramics standard planes. Address in-
quiries to General Ceramics Corporation, Keasbey,
N.J.—=Dept. P.

GENERAL CERAMICS

‘ORIGINATOR OF THE SQUARE LOOP FERRITE {

Manufacturers of FERRAMIC CORES, MAGNETIC MEMORY CORES, MEMORY PLANES, MICROWAVE FERRITES,
SOLDERSEAL TERMINALS, HIGH TEMPERATURE SEALS, STEATITE, ALUMINA and CHEMICAL STONEWARE




A TALENT

FOR
WEAPONS
TEST EQUIPMENT

STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION
1400 NORTH GOODMAN STREEYT « ROCHESTER 3, N. Y.
ELECTRONICS AND COMMUNICATION FOR HOME, INDUSTRY AND DEFENSE

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE (RE Febivary, 1959




Critical problems in weapons
system testing: the reduction
of test time with increased
test reliability . . . the
reduction of equipment costs
with increased test flexibility.

The search for a system
meeting these requirements
has led to the SCATE concept
of standardized block design.

SCATE—Stromberg-Carlson
Automatic Test Equipment—
embodies existing hardware
as a nucleus.

Implementation with special
stimulus generators and
response monitors rounds out
the SCATE system, which
meets the testing needs of any
weapons system, component,
or sub-assembly ...

and is flexible,
self-checking, self-
calibrating . ..
brings lower cost,
new speed and
reliability to
weapons testing.

Brochure available
on request.

SC

FERG | R4
s |
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Group Meetings

(Continued from page 82A4)

CoMPONENT PARTS

Washington—November 3

“Recent Developments in Micro-Mini-
aturization at DOFL,” N. J. Doctor,
Diamond Ordinance Fuze Lab.

“Role of Semi-Conductors in DOFL’s
Micro-Miniaturization Program,” J. R.
Nall, Diamond Ordnance Fuze Lab.

“NMicro-Circuitry,” Mr. Stanton, Varro
Mfg. Co.

ELECTRON DEVICES

Boston—November 18

“High Sensitivity Parametric Ampli-
fiers,” David 1.. Bobroft, Raytheon Mfg.
Co.

Los Angeles—November 17

“Impressions From the Geneva Con-
ference on Peaceful Uses of Atomic Ener-
gy,” Ronald C. Knechtli, Hughes Nircraft
Co.

Wastington, D). C.—November 17

“Image Converters and lmage Intensi-
fiers for Military and Scientific Use,”
Myron W. Klein, U. S. Engineering Res.
and Dev. Lab.

ELECTRONIC COMPUTERS
-October 28

“Apphications  of Electronic  Analog
Computers,” P. J. Hermann, Goodyear
Aireraft Corp.

Akron

Binghamton—December 1

“GEVIC—General Electric
Increment  Digital  Computer,”
Merz, General Klectric Co.

\'ariable
Donald

Boston— November 17

“An Intelligent Machine for Proving
Geometry  Theorems,”  N.  Rochester,
MLLE (H. Gelernter—joint author).

Philadelphia—XNovember 5

“Evolution of Automation,” Nathan
Cohn, Leeds and Northrup Co.

Twin Cities—November 5

“Transistor Circuits for Computer Ap-
plication,” Q. W. Simkins, Bell Telephone
Labs.

ENGINEERING MANAGEMENT
Philadelphia

“\ Significant Advance in Computer
Reliability,” . P. Hendrickson, Reming-
ton Rand Univac.

-November 5

Los Angeles—November 13

“Attitudes and Personalities in Evalua-
tion Engineers,” Gilbert Brighouse, Occi-
dental College.

(Continued on page Y0A4)

RO AR W M BE RN R W AR W RS e Ny

§When£packa L sizei
E , i
" Ty
L S i d
i ¥
i ) 5 }
t s your goal .. .

e e R T - s o e e T s Y e P 2o

MUCON

SUBminiature
ceramic
capacitors

offer thed:! 21\ solution

. . . through greater

DIMENSIONAL
VERSATILITY

The unlimited variety of MICRO- %

SMALL shapes and lead ar- |
rangements available in [
custom-made MUCON SUBmin-
iature Ceramic Capacitors im-
diately result in space-saving |
assemblies. Almost any capoa-
citance value, obtainable in any

@ one of 12 different ceramic

dielectric materiols gives you
the specific capacitor needed for
your ideal REDUCED package.

MUCON’s custom facilities are
geared to an I

"“IMMEDIATE SERVICE”

policy no matter the quantity,
Send for catalog/representative.

UCON

CORPORATION

ST. FRANCIS ST., NEWARK 5,N.J.
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SCIENTISTS at Sylvania’s Microwave Components Labo-

1

ratory are probing advanced concepts in magnetic ferrites,
gaseous electronics, and electromagnetic wave propagation.

ENGINEERS at Sylvania’s Mountain View microwave tube
plant are incorporating the findings of advanced research into
new microwave components for mass production.

A SPECIAL REPORT ON SYLVANIA

MEN OF MICROWAVE

86A

TWT, BWO, BWM, TR, ATR — At Sylvania’s Special
Tube Operations, vital microwave components like
these are the products of dedicated scientists and
integrated plant facilities

ADVANCED RESEARCH AND DEVELOPMENT

Today, nearly 500 scientists, engineers and technicians in
three integrated facilities make up Sylvania’s Special Tube
Operations. Sylvania scientists, physicists and mathema-
ticians, all leaders in their fields, are making bold new
investigations in the fields of magnetic ferrites, gaseous
electron physics, electromagnetic wave propagation and
microwave circuitry. Their findings are being applied to the
development of advanced microwave devices to meet the
increasing needs of industry and government.

Some of the important developments already made pos-
sible include PM focus Traveling-Wave Tubes, Ka Band and
Backward Wave Magnetrons, Coaxial Transmit-Receive

Tubes, Four-port ferrite circulators and C-Band Klystrons,

TRAVELING-WAVE TUBES

PM Focus Traveling-Wave Tubes sharply reduce size and
weight and eliminate the need of a power supply. Sylvania
is producing over 15 Traveling-Wave Tube types, one of the
most complete lines available in terms of frequency cover-
age and power levels.

MAGNETRONS AND KLYSTRONS

New Sylvania magnetrons range from six-ounce miniatures
and rugged Ka band types to Backward Wave Magnetrons.
New BWM’s have been developed for several frequency
bands in medium to high power outputs. Current Klystron
production includes over 20 types—from Disc Seal types
to C-Band metal types.

TR-ATR TUBES AND FERRITE DEVICES

Transmit-Receive Tubes in the new coaxial construction
are also in production at Sylvania, along with over 20

Microwave tube plant, Mountain
View, Calif.—one of the integrated
facilities of the Special Tube Operations

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE
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TECHNICIANS, shown here working side by side with
engineers at Sylvania’s Williamsport, Pa., plant, are applying
new testing techniques to mass production.

LETTERS

different types of Klystrons. A full commercial line of
ferrite devices ranges from wave guide and coaxial isolators
to variable attenuators and other ferrite devices.

MICROWAVE DIODES
Long an acknowledged leader in microwave crystal diodes,
Sylvania is continuing to add new and improved versions to
its extensive line. New mixer diodes are available that can
extend radar coverage by as much as 18 per cent. New dual
duty S and X band types that can be used in either forward
or reverse applications are also available.

OTHER S.T.O0. PRODUCTS
In addition to a full range of microwave components
Sylvania’s Special Tube Operations also produces a complete
line of counter tubes, planar triodes and trigger thyratrons.

S.T.O. stands ready to meet the industry’s microwave
components neecs—for present production items in volume
—for custom modifications—or for pure research and
development in microwave electronics.
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PRODUCTION engineers and specialists are developing
new confrol techniques for better mass production of
microwave components.

A. Microwave Crystal Diode, B. Ferrite Isolator, €.Coaxial TR Tube,
D. Traveling-Wave Tube, E. Ka Band Magnectron.

SyLVANIA ELECTRIC PrRODUCTS INC.
v S i I \/ Nl Special Tube Operations
500 Evelyn Ave., Mountain View, Calif,

LIGHTING « TELEVISION « RADIO « ELECTRONICS -«

PROCELDINGS OF THZ IRE February, 1959
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140

ULTRAMICROWAVE *
EQUIPMENT BY 0’%

-t works—1it’s accurate —=1t’s a'uazlable

- ——
These millimeter wave units can greatly enlarge %:;; E‘ \g
your scope of microwave activity. Research pre- -y A CRYSTAL MULTIPLIERS
viously considered impractical at 140 KMC can /e

€

now be carried on successfully.

0
De Mornay-Bonardi manufactures cavity wave-
meters, crystal multipliers, crystal mounts, ¥
E-H tuners, and standing wave detectors speci-
fically for use at 140 KMC. They work — we’ve
been using these units effectively in our own
laboratories for developing other items. These
instruments are accurate —functionally as accu-
rate as De Mornay-Bonardi equipment used at
90 KMC. You can order these units now—we’re
currently filling orders on 140 KMC instruments.

Write for complete data L-’p
r}” \A.”:?\\ E-H TUNERS

DE MORNAY BONARDI

®

DE MORNAY-BONARDI

780 SOUTH ARROYO PARKWAY « PASADENA, CALIF,

CAVITY WAVEMETERS

*TRADE MARK DE MORNAY-BONARDI

88A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE February, 19259



LAEn o

‘new
complete line of

£

QUALITY PRODUCT
FROM GENERAL TRANSISTOR.

GENERAL TRANSISTOR IS NOW MAKING
GERMANIUM SUBMINIATURE GOLD
BONDED DIODES

You may be assured that this new product
line has the same high quality and reliability
that has. made General Transistor the Fastest
Growing Name in Transistors. Experienced
design engineers, quality materials, proven
production techniques, and strictly enforced
quality controls are your guarantees.

These diodes have been designed for
computer, industrial and military applications
where high reliability is of prime importance.
They are hermetically sealed in a glass

case with tinned leads. Their rugged
construction makes them resistant to
humidity, shock and vibration, and impervious
to extreme environmental condmons

Write today for Bulletin GD-10 showing
complete specifications, diagrams and
other engineering data.

- ]

ACTUAL SIZE

91-27 138th Place
C (o) R P (o] R A T I (o] N Jamaica 35, N. Y.

In Canaoa: Desser E-E Ltd., 441 St. Francis Xavier, Montreal 1, Quebec
z FOR IMMEDIATE DELIVERY FROM STOCK, CONTACT YOUR NEAREST AUTHORIZED GENERAL TRANSISTOR DISTRIBUTOR OR
U GENERAL TRANSISTOR DISTRIBUTING CORP, 95.27 SUTPMIN BLVD. JAMAICA 35, NEW YORK FOR EXPORT: GENERAL
TRANSISTOR INTERNATIONAL CORP. 91-27 138TH PLACE JAMAICA 35, NEW YORK

PROCEEDINGS OF THE IRE February, 1959 89A



BROAD BAND

TWT AMPLIFIERS

’ DESIGNED TO OPERATE LOW AND MODERATELY
POWERED TWT'S IN THE RANGE .5 TO 12.0 KMC.

> FHE TRANSISTORIZED CURRENT REGULATED SUPPLY
FOR THE SOLENOID ASSURES CONSTANT FIELD.

' MODULAR CONSTRUCTION USED WHICH IS READILY
ADAPTABLE TO MEET YOUR SYSTEM REQUIREMENTS.

MENLO PARK ENGINEERING

711 Hamilton Avenve Menlo Park, California
PLEASE WRITE FOR COMPLETE SPECIFICATIONS Duvenpor' 6-9080

FOR PUBLIC

ADDRESS, RADIO,
and kindred fields,

JONES .22, Il
PLUGS : SOCKETS e

of proven quality!

Double Contact Area

Phosphor bronze knife-switch socket contacts engage both
sides of flat plug contacts.

Socket contacts phosphor bronze, cadmium plated. Plug
contacts hard brass, cadmium plated. Insulation molded
bakelite. Plugs and sockets polarized. Steel caps with baked
crackle enamel. 2, 4, 6, 8, 10, 12 contacts. Cap or panel
mounting.

Information on complete line, in Jones Catalog 22.
Electrical Connecting Devices, Plugs, Sockets, Terminal
Strips. Wirite

5-406-AB

HowARD B. JONES DIvVISION

CINCH MANUFACTURING CORPORATION

CHICAGO 24, ILLINOIS
SUBSID ARY OF UNITED-CARR FASTENER CORP

/_@ Professional @
Group Meetings B

(Continued from page 85A4)

INSTRUMENTATION
MNiviTary ELECTRONICS
Washington—November 17

“Ultrasonic  Light Modulator,” Leo
Levi, Fairchild Camera and Instrument
Corp.

Microwave THEORY AND
TECHNIQUES
Boston—November 13

“Microwave Amplification, Harmonic
Generation, and Switching with Silicon
Junction Diodes,” Arthur Uhlir, Micro-
wave Associates.

Long Island—November 25
“Logarithmic  Periodic  Antennas,”
R. H. Dullamel, Collins Radio Co.
San Francisco—OQOctober 22
“Back-biased Diode Parametric Am-
plifiers,” Hubert Heffner, Stauford Univ.
San Francisco—October 29

“Large Signal Properties of Parametric
Amplifiers,” Kenueth Kotzebue, Stanford
Univ.

San Francisco—November §

“Characteristics of Back-biased Diodes
for Parametric Devices,” James Gibbons.
Stanford Univ.

San Francisco—November 12

“Ferrimagnetic Parametric Amplitiers,”
Perry Vartanaian, Miecrowave Engineering
Labs.

San Francisco—November 19

“Beam-type [Parametric Amplitiers,”
Robert Adler, Zenith Radio Corp.

Washington—XNovember 4

“Frequency  Translation by Phase
Modulation,”™ Dr. Elizabeth Ruta. Emer-
son Res. Lab.

MiLITARY ELECTRONICS
Boston—November 23

“The Coding of Sensory Information
by Insect Nerves,” Kenneth Roeder, Tufts
College.

PropurcTioN TECHNIQUES
Boston—XNovembher 17

“Value Analysis,” Fred Sherwin, Ray-

theon Mfg. Co.
San Francisco—November 25

“Pilot Runs: A Function of Rescarch
Engineering, Product  Engincering,  or
Manufacturing Engincering?™ J. Hussey,
Beckman-Berkeley.

(Continncd on page 944)
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cooling
avionic
systems

During Werld War II, Eastern Industries pio-
neered cooling systems for aircraft electronic
systems. Now, thousands of installations later.
and as the leader in this challenging field.
Eastern is still pioneering.

Experience has been a springbocrd to new de-
velopments . . . compactness, simplification, re-
frigeration cycles. Research and development
continue te play their vital parts in perfecting
systems to overcome the new problems as ex-
panded aircraft performance produces fantastic
rises in temperatures.

If you have a challenging problem, come to the
leader in the field for complete and creative
engineering help.
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COOLING UNIT

ELECTRONIC TUBE COOLING UNITS

Custom-made units, with or without refrigeration
cycles, provide a method of maintaining safe
operating temperature limits in elecironic equip-
ment. Standard sub-assemblies and components
normclly are used to create a custom-made de-
sign to fit your exact needs. Costs are minimized
for these completely self-contained units by com-
bining heat exchangers, fans or blowers, liquid
pumps, reservoirs, flcw switch, thermostat, and
other common components.

Write for Eastern AVIONICS BULLETIN 340

: " PIONEER OF THE THERMAL FRONTIER
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INDUSTRIES, INC.

- 100 Skiff St., Hamden 14, Conn,

Wast Coast Office: 1608 Centinele: Avenus . ® Inglewood 3, California



THE DIVISIONS

The completely transistorized RW-30 airborne
digital computer has a volume of 4.19 cu. ft.
and weighs only 203 Ibs., including power supply

: L .
Ramo-Wooldridge is responsible for advanced
electronic sub-systems development for application
with both current and projected missile programs

Important infrared “search and track’’ equipment
is now being developed by Ramo-Wooldridge
for applications in modern U.S. Military aircraft

R-W is one of the major participants working
with the Boeing Airplane Co. Systems Management
Office on the U.S. Air Force Dyna-Soar project

il AN S

New type of radar data processing system
developed by R-W materially increases the
capabilities of ground defense radar
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RAMO-WOOLDRIDGE

While it is now a division of Thompson Ramo
Wooldridge Inc. instead of a separate corporation,
Ramo-Wooldridge remains an integrated organization
for research, development, and manufacture of elec-
tronic systems for military and commercial applica-
tions. R-W’s military work is covered by thirty-four
contracts with the Army, Navy, Air Force, and other
government and industrial organizations. These sup-
port a broad technical and—in some cases—manu-
facturing program in such varied fields as Electronic
Reconnaissance and Countermeasures; Microwave
Techniques; Infrared; Analog and Digital Computers;
Air Navigation and Traffic Control; Antisubmarine
Warfare; Electronic Language Translation; and ad-
vanced Radio and Wireline Communication.

In the commercial field, the well-known RW-300
industrial process control computer a