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Precision
Production to
Military
Requirements

o MILITARY COMPONENTS

The manufacture of transformers and associated devices for military requirements
has been one of the specialties of United Transformer for the past fifteen years. Thousands
of military designs are in present production and a few examples are illustrated above.

In this photograph you will find transformers, reactors, filters, high Q coils, and magnetic
amplifiers. Types illustrated include units to MIL-T-27, JAN-T-27, and ANE-19.

If you have a tough problem in an Hermetic or Fosterized unit, UTC is your

logical production source.

150 VARICK STREET NEW YORK 13, N. Y.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"”
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- Invites

A The Get-together Cocktail Party,
Monday, March 23rd at 6 P.M.
Grand Ballroom

A IRE Annual Banquet is on Wednesday,
March 25th in the Grand Ballroom of the
Waldorf-Astoria Hotel

The Radio Engineering Show

Introduced as a part of the IRE Convention in 1930, this
will be the 21st Radio Engineering Show. and the eighth
in Grand Central Palace. This year the show exhibits oc-
cupy all four floors, and 403 different firms will utilize over
38,000 sq. it. of exhibit space to show products representa-
tive of over 909% of the radio-clectronie manufacturing
capacity of this country. The exhibitors’ list is the “who's
who-blue book™ of a gigantic industry.

\s a fore-taste of the great Radio Engineering Shows of
the future. which will probably be laid out in greater areas
and on fewer floors, the third and fourth floors this yvear
present grouping of exhibits of related interest. There are
centres for Caudio”™ and “nucleonies,” and avenues for
“components,” “instruments,” “production,” “military ra
dio™ and “computers.”

Many of the newer firms in the industry are using the spa
cious aisles and special interest centres ot the fourth and
third tloors to show you what is new in radio-electronic
product development. The progress of components, instru-
ments and tools presented to you for swift and easy assimi
lation in the exhibits is one of the most practical and inter-
esting engineering information services the [RE offers its
members and friends.

7/ The 41st Annual Meeting

of the
Institute of Radio Engineers

The opening meeting of the 1 RI. National Convention is
the annual meeting of the Institute. This year's innova-
tions offer special interest to members. The feature
speaker will be our Director, William R. Hewlett, Vice
President of Hewlett-Packard Company. The incoming
president’s gavel will be presented to James W. McRae.
Nine Charter Member Pins will be given, honoring origi-
nal members and commemorating the three founders of
the Institute. Alfred N. Goldsmith. John V. L., Hogan,
and the family of R. H. Marriott will be present. Reports
of the IRE Officers, and of the progress of the IRE will
be presented.

March 23-26, 1953 at New York City
Waldorf Astoria Hotel and Grand Central Palace

43 Technical Sessions
—ahout 220 Papers

The 19 Professional Groups of the IRE, serving with spe-
cial representatives on the Technical Papers Committee,
have seen to it that the choicest of new developments in all
phases of radio-clectronic engineering progress are pre-
sented in the technical sessions. Skill and planning have
been necessary in selecting the “timely top half” of all the
excellent papers offered. Organization into related groups
adds to the convenience of attending members.

The fact that eleven special symposia have been organized
by the professional groups greatly increases the value of the
technical sessions. These four days are much like eleven big
conventions rolled into one, for the time and travel economy
of the IRIZ membership.

The sessions will be in the Grand Ballroom, The Jade Room,
and The Astor Gallery in the Waldorf-Astoria Hotel, in the
Moderne Room of the Belmont P’laza directly across Lex-
ington Avenue, and in the Gold and Blue Halls on the third
floor of Grand Central Palace, two blocks south. The full
program of papers will appear in the March issue of “Pro-
ceedings of the 1LRE. and in a letter to members mailed
in January.

Registration for IRE Members is $1.00, and non-members
is $3.00. [RE Members will do well to act promptly on their
hotel reservation form, sent with the invitation letter, and
should save and use the 1BM registration card which will
be mailed to them in February. There is no ad-
vance registration, but reservations for social
events and hotel rooms should he made now.

IRE Meetings and Exhibits Speed Electronic Progress!

Proceepings oF THE [LR.E. February, 1953, Vol. 41, No. 2. Published monthly by the Institute of Radio Engineers, Inc., at 1 East 79 Street, New York
21, N.Y. Price per copy: members of the Institute of Radio Engineers $1.00: non-members $2.15. Yearly subscription price: to members $9.00: to non
members in United States, Canada and U.S. Possessions $18.00; to non-members in foreign countries $19.00. Entered as second class matter, Octoher
26, 1927, at the post office at Menasha, Wisconsin, under the act of March 3. 1879, Acceptance for mailing at a special rate of postage is provided for
in the act of February 28, 1925, emhodied in Paragraph 4, Section 412, P, L.. and R., authorized October 26, 1927,

Table of Contents will be found following page 64A



XOLITE 1422

(FORMERLY G. E. TEXTOLITE 1422)

RE

THE BETTER pPLASTIC FOR

U. H. F. INSULATION
BECAUSE OF:

® outstanding electrical properties
® superior machinability
® high heat resistance

e dimensional stability
and extremely low initial cost

Rexolite 1422 has been specitfically designed and developed to meet the
growing need for a lightweight — low cost U. H. F. insulating material.

Rexolite 1422 is available for immediate delivery as centerless ground rod |

in any diameter up to 1”. Also cast in larger diameter rods and sheets.

Meets JAN-P-77 and MIL-P-77A specifications.

The unusual chemical inertness and physical properties of Rexolite 1422
allow its use where other materials fail.

For use in: connectors, coaxial connectors, wovequide, on-
tennas, leads and spacers, spreoders ond oir wound coil
supports, coil forms.

Write today for technical bul-
letins and samples. Our engineer-
ing staff is always af your
disposal.

Manufacturers of Non-strip wire, High Temperafure Electrical Tubing and other extruded plastic products.

THE REX CORPORATION

HAYWARD ROAD WEST ACTON, MASS.

Meetings
with Exhibits

O00O0000000000 000

S RADIO-ELECTRONICS

A Preview of Progress
I.R.E. CONVENTION

000000

Exhibits

! WALDORF-ASTORIA'HOTEL
GRAND CENTRAL PALACE %
INEW YQRK CITY

MARCH 23-26 1953

A

March 23, 24, 25 & 26, 1953
Radio Engineering Show Grand
Central Palace, New York City
Exhibits Manager: Wm. C. Copp, 303
W. 42nd St., New York 36, N.Y.

April 11, 1953
NEREM-—New England Radio
Engineering Meeting, University
of Connecticut, Storrs, Conn.
Exhibits: H. W. Sundius, The South-
ern New England Tel. Co., 227
Church St., New Haven, Conn.

April 18, 1953
Spring Technical Conference of
the Cincinnati Section, Cincin-
nati, Ohio
Exhibits: R. W. Lehman, The Bald-
win Co., 1801 Gilbcrt Ave., Cincin-
nati 2, Ohio

A
May 11, 12 & 13, 1953

National Conference on Airborne
Electronics Hetel Biltmore, Day-
ton, Ohio.

Exhibits: Paul Clark, 120 West Sec-
ond St., Dayton 2, Ohio.

A

August 19, 20, 21, 1953
1953 Western Electronics Show
and Convention, Civic Auditori-
um, San Francisco, Calif.
Exhibits: Heckert Parker. 1355 Mar-
ket St., San Francisco 3, Calif.
A

September 28, 29 & 30, 1953
National Electronic Conference
Hotel Sherman, Chicago.
Exhibits: Orville Thompson, c/o De-
Forrest’s Training Inc., 2735 N.
Ashland Ave., Chicago 14, Il

2A PROCEEDINGS OF THE I.R.E.
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THE MOST EFFECTIVE CAPACITORS
FOR R-F NOISE SUPPRESSION...

...are.the

NEW
SPRAGUE

THRU-PASS
!t CAPACITORS

INSERTION LOSS IN DB

02 0304 060810 2 3 45678910
FREQUENCY IN MCS

Typical Insertion Loss Curves

HRU-PASS CAPACITORS are a new Sprague
development for use in radio interference reduc-
tion in communication and radar equipment.

e Thru-Pass Capacitors not only reduce to a negli-
gible value the effect of external connection inductance
to a capacitor but they also have a minimum length of
internal path for radio interference currents. The/r per-
formance is closer to that of a theoretically ideal capacitor
than that of any other paper capacitor!

o Electrically, Thru-Pass Capacitors are three-termi-
nal feed-thru devices which are connected in a circuit
in a manner similar to a low pass filter; the tab or lead
terminals are connected in series with the circuit being
filtered while the case is grounded.

e The threaded-neck mounting on Type 102P and
103P Subminiature Thru-Pass Capacitors is designed
to give a firm metallic contact with the mounting sur-
face over a closed path encircling the feed-thru conduc-
tor and to eliminate unwanted contact resistance so
that the theoretical effectiveness of these new units is
realized in practice. The milled flats on the threads
help ensure vibration-proof mounting since the capac-
itors cannot rotate if mounted in a flacted opening
instead of the usual circular hole.

e Type 102P and 103P Capacitors are all hermeti-
cally encased. Glass-to-metal solder-seal terminals are
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employed in order to assure positive protection against
severe atmospheric conditions.

e Both types are impregnated with Vitamin Q,
Sprague’s exclusive inert synthetic impregnant, in or-
der to provide maximum insulation resistance and
minimum capacitance change with temperature. Type
102P units are processed for —~55°C to +85°C opera-
tion while Type 103P units have their top operating
temperature extended to +125°C.

e Engineering Bulletin 215 gives full details and
standard ratings. Write on your business letterhead
for your copy to Sprague Electric Co.,235 Marshall St,,
North Adams, Massachusetts.

TYPES 102P AND 103P 5 AMPERE THRU-PASS CAPACITORS
SHOWING CHOICE OF LEAD OR TAB TERMINALS

WORLD’S LARGEST CAPACITOR MANUFACTURER

EXPORT DIVISION: CABLE SPREXDIV, NORTH ADAMS, MASS.

“THRU-PASS" AND VITAMIN "Q'" ARE SPRAGUE TRADEMARKS.

PROCEEDINGS OF THE LR.E.
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to your voice

For years the telephone you know
and use has done its job well—and
still does. But as America grows,
more people are settling in subur-
ban areas. Telephone lines must be
longer; more voice energy is needed
to span the extra miles.

Engineers at Bell Telephone
Laboratories have developed a
new telephone which can deliver
a voice ten times more powerfully
than before. Outlying points may

now be served without the in-
stallation of extra-heavy wires or
special batteries on subscribers’
premises. For shorter distances,
the job can be done with thinner
wires than before. Thus thousands
of tons of copper and other stra-
tegic materials are being conserved.
The new telephone shows once
again how Bell Telephone Labora-
tories keeps making telephony
better while the cost stays low.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides careers
for creative men in scientific and technical fields.

New "500" telephone. It has already been introduced
on a limited scale and will be put in use as oppor-
tunity permits, in places where it can serve baest.
Note new dial and 25 per cent lighter handset.

Adjustable volume control on bottom of new telephone permits
subscriber to set it to ring as loudly or softly as he pleases.
Ring is pleasant and harmonious, yet stands out clearer.

QUICK FACTS ON NEW TELEPHONE

Transmitter is much more powerful, due
largely to increased sound pressure at the
diaphragm and more efficient use of the
carbon granules that turn sound waves into
electrical impulses.

Light ring armature diaphragm receiver
produces three times as much acoustic en.
ergy for the same input power. It transmits
more of the high frequencies.

Improved dial mechanism can send pulses
over greater distances to operate switches
in dial exchange.

Built-in varistors equalize current, so voices
don’t get too loud close to telephone
exchange.

Despite increased sensitivity of receiver,
“clicks” are suhdued by copper oxide varis-
tor which chops off peaks of current surges.
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have enabled HERMETIC to develop the Tubu-
lar Seals shown and many others with these
advantages:

'“0 Mﬂttefw“atYour Neet‘s Ne n Specialist engineers and quality production

® Labor saving due to elimination of 1 solder
joint per terminal

@ Parts saving because leads can be brought
through from equipment to final terminal board
connection

FEED-THROUGH SEMLS, | Vi carvin s s

@® Space saving, both inside and outside unit,

HERME”C caﬂ Sat'Sfy Them resulting from minimum lengths of tubing

@® Available in extra lengths for current carry-
ing and evacuation

@ Wide variety of sizes, layouts and tubings
for every application

Pictured are typical Tubular Feed-Throughs from

gOLED IN 1.00”, 21 tubes (1502-21) to 1/8” single tube
< :

5 (1470) and other standard and special designs.

\)> | HERMETIC SEAL PRODUCTS CO.

¥ 29 South Sixth Street, Newark 7, New Jersey

D
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UT MANUFACTURING COSTS
With high quality Sylvania

RS

o

Section of the metallurgical laboratory of
our engineering department.

General view of Sylvania tungsten wire drawing department at our Towanda, Pa. plant.

You take no chances—save time and money—when you use Sylvania tung-
sten and chemical products. Sylvania tungsten is quality controlled {rom ore
to finished product. tested in the laboratory, in the field. Suppliers to all
leading manufacturers in the radio and television industry, Sylvania offers
you tungsten and chemical products that meet the highest standards of
purity, precision, and uniformity.

To help you work out any special high quality product or solve your
toughest manufacturing problems, Sylvania maintains large metallurgical
and chemical laboratories. If it's a question of anything from a precision,
custom-made tungsten component, a special high-purity phosphor, chemical
or compound, to silicon or germanium for crystals, put it up to Sylvania. A
note on your letterhead brings you full particulars. Address: Sylvania Electric
Products Inc., Dept. 314502, 1740 Broadway, New York 19, N. Y.

*SYLVANIA -

Tungsten and Chemical Products

Tungsten
Radio Heater and Grid Wire
Support Wire and Rod
Gold Plated Wire
Ground Seal Rod
Formed or Ground Parts
Cut and Bevelled Pieces
Hand Wound Coils
Special High Purity
Chemicals and Compounds
Potassium Silicate ¢ Etching Inks
Carbonate Emission Coatings
Mica Spray Coatings
Basing Cements
Metal Powders
Silicon * Germanium
Phosphors
Cathode Ray Tube Phosphors

TUNGSTEN & CHEMICAL PRODUCTS; RADID TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUDRESCENT TUBES, FIXTURES, LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
PROCEEDINGS OF THI I.R.E.

February, 1957
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ELECTRONIC TEST INSTRUMENTS

-hp- 375A Variable Flap Attenuators

e e i e B

-hp- 914A Moving Loads

New measuring accuracy and convenience, broad-band
operation with low-cost -hp- Attenuators and Loads

These Attenuators and Moving Loads are integral parts of a
complete new line of high-quality -hp- waveguide equipment.
Like all elements in the line, they cover the full frequency
range of their waveguide sizes, and are wholly integrated with
other -hp- instruments. They have the simplest possible de-
sign consistent with basic function. Their novel circuitryand
simple mechanical design insure high accuracy, stability and
operating case, and permit quantity production at low cost,

Waveguide Attenuvators

Model 375A Variable Flap Attenuators provide a fast,
simple means of adjusting power level or isolating source
and load. They consist of a single slotted section in which
a matched resistive strip is inserted a variable amount. The
degree of strip penetration determines attenuation. A dial
shows average reading over the complete frequency band.
A shielded dust cover reduces radiation and eliminates hand
capacity effects.

Model 375A Attenuators have a maximum VSWR of less
than 1.15 full range. Attenuation is variable 0 to 20 db and
power dissipated is 1 watt ('2 wate for smaller sizes). Dial
calibration is accurate within = 1 db, 0 to 10 db; == 2 db,
10 to 20 db. Typical frequency sensitivity = 1 db entire band.
Models for all frequencies 2.6 to 18.0 kmc. $50.00 to $75.00

Instruments for

In addition to Model 375A, -hp- offers Model 370 Fixed
Waveguide Attenuators (6, 10 or 20 db attenuation, VSW R
1.15 full range) and Model S380A Calibrated Variable Atten-
uators {micrometer adjustment, VSWR 1.15 full range).
Model 370 is available for all frequencies 2.6 to 18.0 kmc,
$55.00 to $75.00. Model 380A is offered in the 2.6 to 3.95
kmc band only; $225.00

Moving Loads

Model 914A Moving Load consists of a waveguide section
in which is mounted a sliding, tapered, low-reflection load.
A plunger controls the position of the load; and load is
variable at least '3 wavelength at the lowest frequency. This
facilitates reversing phase so residual reflections can be sep-
arated from other minor reflections in the system. Load
reflection is less than '2% full range. Model 914A is available
for all frequencies 2.6 to 18.0 kmc. $40.00 to $80.00

Data subject to chayge without notice. Prices [ 0.b. factory

For complete details, see your -hp- field representative or write direct,

HEWLETT-PACKARD COMPANY

2608D PAGE MILL ROAD PALO ALTO, CALIFORNIA, U.S.A.
Export: Frazar & Hansen, Ltd,, San Francisco, Los Angeles, New York City

Complete Coverage

PROCEEDINGS OF THE I.R.E. February, 1955
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TYPED
SINGLE

JOHNSON

TYPE F S . TYPE C

il CAPACITORS hmillc

& DUAL & DUAL
TYPE E

SINGLE SINGLE

& buat FUNCTIONAL DESIGN
DEPENDABLE PERFORMANCE AT LOW COST

SINGLE

DIFFERENTIAL O > W eurterrLy

Engineered to meet virtually every electronic need, JOHNSON Variable Capacitors are sturdy and thoroughly
reliable. Their functional design permits high standards of workmanship, yet at low final cost. Production
quantities available in a wide range of standard types and sizes.

TYPE L—Full soldered construction and rugged design make JOHNSON Type L high frequency capacitors the perfect choice for any
application requiring extreme stability and rigidity. Tie rods are soldered directly to ceramic end frames, plates and metal parts are
brass, plated with corrosion-resistant Bright Alloy. Dual, butterfly, and differential types ranging from 11 to 200 mmfds. available
with .030” spacing. Type L air variables can be manufactured with .020”, .060” and .080" spacing in production quantities on
special order. Short, low inductance leads are made possible by dual stator contacts and a silver plated beryllium copper rotor
contact which may be brought out at any one of four different angles. Panel space required is 1%" square.

TYPE M—Miniatures —The answer to many a design problem, encountered in building compact electronic equipment. Available
in three types: single section, differential, and butterfly, JOHNSON Miniature Air Variables are ideal for portable, mobile, and
airborne equipment in the VHF frequency range. Manufactured to extremely close tolerances, these miniatures feature: split sleeve
bearings, Steatite insulation, beryllium copper rofor contacts, and a 3/16" slotted shaft for knob or screw driver adjustment—all
metal parts nickel plated. Stock models range from 1.5 to 19 mmfd., mounting area required: %" 'x%".

'TYPE E and F—JOHNSON Types E and F variable capacitors are extremely compact, designed for use in medium and low power
transmitters. Capacity range from 250 to 500 mmfd. Single and dual section models available for both types in 45 standard sizes.
Highest possible capacity /volume ratio, aluminum plates .032" thick, heavy aluminum end frames with ¥4 * aluminum tie rods. Dense
molded Steatite insulators combine minimum loss with strength. Rotor contacts are cadmium plated phosphor bronze. Panel space
required: Type E, 2%" square; Type F, 2x2-1/16".

TYPE C and D—For higher voltage applications, Type C and D capacitors are available in 45 standard single and dual models,
ranging from 12 to 496 mmfd., 3,500 to 11,000 volts peak. Steatite high frequency insulators, sturdy aluminum end frames, equipped
with 4" cadmium plated shafts. Mounting brackets provided for normal or inverted mounting, pane! spdce required: Type C, 52"
wide x 5%" high; Type D, 44" wide x 4" high.

The complete line of JOHNSON Air Variables is listed in the new
General Products Catalog, No. 973, Write for your free copy today!

E. F. JOHNSON COMPANY

CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS, JACKS, DIALS, AND PILOT LIGHTS
204 SECOND AVENUE SOUTHWEST WASECA, MINNESOTA

8A PROCEEDINGS OF THE I.RE. February, 1953
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ERIE

electronic

PERFECTED BY MORE THAN
A DECADE OF DEVELOPMENT
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. . . OFFER THESE ADVANTAGES

Fewer soldered connections mean less installation time,
Fewer connections mean fewer wiring errors.
Circuit stability is improved through simplification.

Costs for procurement and stock maintenance are con-
siderably reduced.

Space is saved by substituting a single installation for
several installations.

Reduced space requirements permit reduced size and
weight of complete product.

Other material costs are reduced by smaller size,
lighter weight.

® &6 & &6 06 0 6 06 06 0 06 0 0 0 66 0 0 0 8 0 0 00 s 00

ERIE Electronic Printed Circuits achieve miniaturization by
bonding the complete or partial circuit to a ceramic base
plate, thus combining the work of several capacitors in one
installation unit.

Erie began the development of Printed Circuits in 1940,
and today they are widely used by manufacturers of elec-
tronic products to effect a reduction in size, weight, and cost;
and to improve performance. ERIE Electronic Printed Circuits
have helped to solve design and production problems in
radio and television receivers, hearing aids, military equip-
ment, and many other products employing electronic control.
Write for catalog and samples.

ERIE components are stocked at leading
electronic distributors everywhere.

ERIE RESISTOR CORPORATION . . . ELECTRONICS DIVISION

printed circuits

® .,
®

February, 1953

Main Offices: ERIE, PA.

Sales Offices: Cliffside, N. J. « Philadelphia, Pa. « Buffalo, N. Y. + Chicago, IIl.
Detroit, Mich. » Cincinnati, Ohio ¢ Los Angeles, Calif.

Factories: ERIE, PA, + LONDON, ENGLAND - TORONTO, CANADA
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GERMANIUM DIODES

/

10A

STABILITY |
SEALED IN |

HUGHES

MOISTURE-PROOF
Each hermetically sealed
HuGHES DiopE is humidity
cycled in saturated water vapor
from +90°C. to —78°C., and
then oscilloscope-tested for
humidity penetration.

DEPENDABLE
Each HuGHES DIODE is sub-
jected to JAN shock tests and
then inspected under vibration
for the familiar electrical in-
stabilities—hysteresis, drift, and
flutter. Each diode is aged and
then reinspected for stability
of electrical characteristics.

(7

,WW/
W

hermetically
sealed

m

glass

Jor

electrical
stability

gl’iw.wm»%l({(;

HuclEs GERMANIUM IDI1ODES were
developed and produced to meet exacting
requirements in airborne electronic equipment
for navigation, fire control, and guided missiles.
In addition to the advantages of germanium
diodes over vacuum tubes, HUGHES GERMANIUM
DioDES exhibit these outstanding characteristics:

THERMALLY STABLE

4

The HuGHES DIoODE is designed
to reduce differential expan-

only by

SUBMINIATURIZED

ELECTRICAL SPECIFICATIONS AT 25° C.

. . . Minimum
sion which would cause insta- Peak Forward Maximum
bility of electrical character- RTMA Inverse Current Back Current
istics with fluctuations in tem- LD, I e, LGB
perature. Each diode is tem- __05 (150 __
perature cycled and then tested __0.01 (~10 ): 0.41 (~50)
to assure that the operating 0.005 (=5 ); 0.05 (—50)
temperature range is limited T Too1 <10y
inherent character- - ---F----|--—-—|-----------—- -
istics of germanium itself. | St eY At (=)
0.625 (—100)
0.05 (=10 ); 0.85(—50)
0.8 (—50)

The HuGHES DiobE is designed
for maximum space economy.

°NOTE: It has been found that Hughes Diodes will support
80% of this inverse voltage applied continuously at 25° C.

Address inquiries to:

Becauise of expanded production capacity, HUGHES
DioDEs are now available for commercial sale.
Moderate quantities can be delivered from stock.
HuGHES DIODES are clussified in accordance with
RTMA specifications, and also are supplied to
special customer specifications, including high
temperature electrical requirements.

SEMICONDUCTOR
DEPARTMENT

HUGHES
Aircraft Company, Culver City, California

PROCEEDINGS 9F THE LR.E.
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Many things go into the Makings of a Missile . . .
electronic tubes, rocket motors, metals, plastics and
creative engineering talent running the whole gamut of

the engineering specialties. Fairchild’s Guided Missiles

Division has this engineering talent—welded into a
team by experience going back into World War I1
when Fairchild was prime contractor for one of the
earliest guided missiles. For its experienced missile
engineering and production organization, which has
produced missiles for all three branches of the
Armed Services, Fairchild recently completed this
country’s first privately built plant devoted

exclusively to missile development and production.

e

F ENGINE AND AIRPLANE CORPORATION

IRCHILD
Gucatea Metsctoy Denisior

Wyandanch, LI, N. Y,

Other Divisions: Aircraft Division, Hogerstown, Md.
Engine Division, Farmingdale, N. Y.

PROCEEDINGS OF THE I.RE. February, 1953
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NEW PRODUCTS

&NEWS and

February 1953

Rack Mounting Adapter
for Oscillographs

A new rack mounting adapter for use
with Du Mont Types 303, 303-A, 303-AH
and 322 cathode-ray oscillographs is now
available from the Instrument Div.,
Allen B. Du Mont Laboratories, Inc., 1500
Main Ave., Clifton, N, J. The Adapter is
designed as the Type 2598.

The adapter has been designed to pro-
vide a rigid mount for the instrument and
to present a neat, yet completely accessible
unit in standard 19 inch relay racks. The
Type 2598 bolts to the rack frame and
provides a sufficiently large front opening
to permit all but the front panel of the
cathode-ray oscillograph to pass through.
Channels are fastened to the Type 2598
Adapter to provide support for the in-
strument. Provision has also been made
for the bolting of the instrument cabinet
to these channels so that the entire relay
rack may be moved with the instrument
in place.

The Type 2598 is shipped dis-as-
sembled with simple instructions. Price is
$45.00. Complete details are available
upon request.

Two High-Voltage
Rectifier Tubes

Two new high-vacuum diodes, types
6102 and 6103, for industrial use in high-
rectifier applications are now available
from the Westinghouse Electronic Tube
Div., Dept. T-390, Box 284, Elmira, N. Y.

Type 6102 is designed for use in recti-
fier applications involving peak inverse
voltages up to 40 kv. Intended for oil-
immersed operation, the maximum aver-
age current is 150 ma and peak current is
900 ma. It is 2 13/16 inches long and 2 3/16
inches in diameter,

Type 6103 is designed for use in recti-
fier applications involving peak inverse
voltages up to 20 kv. 6103 is provided with
an integral radiator for forced-air cooling.
Maximum average current is 150 ma and
peak current is 900 ma. The tube is 2 15/16
inches long and 2 3/16 inches in diameter.
It weighs 84 ounces.

For further information, write West-
inghouse Electronic Tube Div.

12a

These manufacturers have invited PRO-
CEEDINGS readers to write for literature
and further technical information. Please
mention your I.R.E. affiliation,

Radial Beam Power
Tetrode

Eitel-McCullough, Inc.,, San Bruno,
Calif., manufacturer of electronic trans-
mitting vacuum tubes, has announced the
development of a radial-beam power
tetrode designed for use in commercial and
military aircraft and other vehicular op-
eration,

The new tube, Number 4X150D, has
a heater rating of 26.5 volts at 0.57 ampere
which makes it ideal for use in 28 volt
electrical systems.

Size (2% inches in length) and shape
of the new tetrode is identical to the
firm’s Eimac 4X150A and can be used
with the Eimac 4X150A air-system socket.
Like the 4X1504A it is used as an oscilla-
tor, amplifier, or frequency multiplier
into uhf, and has a plate dissipation rating
of 150 watts in Class-C telegraphy or FM
telephony service.

Further information about the 4X150D
tetrode can be obtained by writing to the
Avpplication Engineering Dept.

Improved Scanner

Federal Telecommunication Labs.,
Inc., 500 Washington Ave., Nutley, N. J.,
research associate of the International
Telephone and Telegraph Corp., has an-
nounced the development of an improved
version of its Poly-Efex Scanner (FTL-
03A) for television station application, In-
corporating advanced circuits and ex-
panded operational features, the Scanner
now allows a single operator to take com-
plete charge of a station's program sources.

The Poly-lifex Scanner, basically a
dual flying spot scanner, has, in addition

I'ROCEEDINGS OF THE LR.E.

to its two self-contained slide sources, a
four-channel video switcher, and a special
effects section. This special effects or
montage section permits a variety of pic-
ture presentations, such as “split-screens,”
corner or center insertions, superimposed
patterns, of any two signals, plus auto-
matic or manual fades, lap dissolves, and
wipes.

The two high-resolution slide sources
may be fed by automatic slide magazines
that hold as many as 72 slides which may
be fed in or out of sequence, In addition, a
preview output has been added to the
usual line and monitor outputs for adjust-
ing the next signal to appear on the pro-
gram line.

An integral gamma correction circuit
has been built into the unit to compensate
for the non-linearity of the raster produced
by the cathode-ray tube.

Miniature Continuously Vari-
able Delay Line

Advance Electronics Co., P.O. Box 574,
Passaic, N. J., has a new Type 507 minia-
ture delay line capable of providing con-
tinuously variable time delay from zero to
several hundreds of millimicroseconds. By
means of a mathematical method invented
by Advance, the amount of equalization
was made exactly equal to its correct opti-
mum value, As a result, the transmission
characteristics are superior to those of
other commercially available delay line of
distributed, or lumped-parameter type.
From the purely physical standpoint, the
small size and weight of this unit make it
particularly suitable for incorporation in
any instrument where continuously varia-
ble time delay is needed. Other outstand-
ing features include fast rise time, good
stability, hairline accuracy, and complete
freedom of time jitter.

Time delay is continuously variable
from 0 to 0.8 microseconds. Rise time is
0.0012 t microseconds, where t is the
amount of delay in millimicroseconds.
Characteristic impedance is 390 ohms
nominal, The attenuation in db per 100
millimicrosecond delay is essentially zero
below 3 mc, 0.5 at 8 mc, 1 at 15 mc.

Size: 1 inch deep, 4 inches long, 4
inches high. Weight is 14 ounces.

(Continued on page 1004)
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No' only is the Daven Company the largest
supplier of transmission measuring sets, but it

is also a source for every needed type of in-
strument for the measurement of the transmis-
sion characteristics of communication systems.
It furnishes units to check all types of broad-
cast equipment and audio devices for com-
mercial and industrial use as well as for
organizations such as utilities, telephone and
power companies. Therefore, whatever your
requirements are in this field, write to Daven
for complete catalog ma-
terial, and outline your
own particular problems for
specific assistance from our
engineering staff.

DAVEN TRANSMISSION
MEASURING SET 12A

The Type 12A Transmission Measuring or Gain
Set is an AC operated rack mounted instrument
designed for the measurement of voice trans-
mission systems.

The oscillator consists of a 1000 cycle low dis-
tortion feed back type R-C oscillator and buffer
and associated power amplifier. The output im-
pedance is 600 ohms resistive. The output level
is 410 to —35 Db.

The Receive Section consists of a high gain,
wide range amplifier with two balanced inputs.
The range of the amplifier is variable from +20
to —80 Db by utilizing the meter scale.

DAVEN TRANSMISSION
MEASURING SET 1IA

A moderately priced instrument for broadcast
equipment. A simplified, accurate, direct reading
instrument, designed to make measurements in
accordance with FCC regulations.

FREQUENCY RANGE: 20 CY to 20 Kc.
ACCURACY: +0.1 db, 20 CY to 20 Kec.
RANGE OF LEVEL:
ilg :: :i;g g:} in steps of 0.1 db.
APPLICATIONS:

(a) Audio gain and loss measurements.

(b) Measurements of matching and bridg-

ing devices.

(¢) Complex circuit measurements.

(d) Measuring mismatch loss.

(e) Frequency response measurements.

Available for Immediate Delivery




MODEL A) HELIPOTS

The AJ is a high perform-
ance 10-turn helical po-
tentiometer of miniature
size (¥%' dia.) and light
weight (1 oz.). Available
with bushing mount (AJ)
or servo mount (AJS), both
with sleeve bearings.
Servo mount also available
with precision ball bear-
ings (AJSP).

10-turns . . . Power rat-
ing 2 watts...Coil
length 18"...Linearity
tolerance =+0.5% (Std.)
... Starting torque 0.7
oz.in....Wgt. 1oz ...
Dia. 34".*

MODEL T HELIPOTS

A single-turn, continuous-
rotation servo-mounting
unit of minimum weight
(0.56 02.) requiring very
small cubic space and op-
erating with negligible
torque. Shaft rotates on
precision ball bearings —
unit built throughout to
highest possible precision.

1-turn . . . Power rating
1o watt . .. Coil length 2"
...Linearity tolerance
+0.5% (Std.). .. Starting
torque .015 in. oz. (Run-
ning torque is negligible)
... Wgt. 0.56 oz.*
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TABLE OF STOCK VALUES

Catalog
No.

100-A)Z
500-A)Z
1,000-A)Z
5,000-A)Z
10,000-A)Z
20,000-A)2
30,000-A)2
50,000-A)Z

Catalog
No.

1,000-12
2,000-12
5,000-1Z
10,000-1Z
20,000-1Z
25,000-12
30,000-7Z
50,000-12
100,000-7Z

Total
Resistance
{0hms)

100
500
1,000
5,000
10,000
20,000
30,000

Wire
Turns
3,000
2,500
3,400
4,250
4,000
5,350
5,450
6,550

40000
-0003
0780 DIA

+000

Temperature
Coefficient
.00071
.00002
.00002
.00013
.00013
.00013
.00002
.00002

-001 J
750 DIA

TABLE OF STOCK VALUES

Total
Resistance
{Ohms)

1,000
2,000
5,000

10,000
20,000
25,000
30,000
50,000
100,000

Wire
Turns
705
750
800
1,650
1,500
1,500
1,400
1,400
1,500

Temperature
Coefficient

various
various
various
various
.00002
.00002
.00002
.00002
.00002

MODEL A HELIPOTS

The most widely adapt-
able of all multiturn Heli-
pots. A 10-turn unit of
convenient, compact size
offering resolution accu-
racies 12 to 14 times that
of conventional single-
turn units of same diam-
eter. 10-turn range permits
direct decimal readings.
10-turns . . . Power rat-
ing 5 watts . .
length 46.5”...Li
tolerances: 0.
all values), (+0.1%
and up, =+0.25% below
5K).*

MODEL B HELIPOTS

A large diameter (3-5/16'")
15-turn Helipot with 139"
slide wire length provid-
ing the highest resolution
(.01% to .003%) and ad-
justment accuracy avail-
able today in a standard
mass-production unit. Rug-
ged, dependable, low in
cost.

15-turns . . . Power rat-
ing 10 watts . . . Coil
tength 139". .. Linearity
tolerance -+0.5% (Std.).*

MODEL C HELIPOTS

Identical in general de-
sign to Model A except has
only 3 helical turns of re-
sistance winding and pro-
proportionately shorter
length. Ideal for high-ac-
curacy applications with
restricted behind-panel
depths.

3-turns . . . Power rat.
ing 3 watts. . . Coil length
1312, . . Linearity toler-
ance +0.5% (Std.) ...
Behind-Panel Length
1-9/64”.*

TABLE OF STOCK VALUES

Total
Resistance
{Ohms)

25-A 25
50-AZ 50
100-AZ 100
200-AZ 200
500-AZ 500
1,000-AZ 1,000
2,000-AZ 2,000
5,000-AZ 5,000
10,000-AZ 10,000
20,000-AZ 20,000
30,000-AZ 30,000
50,000-AZ 50,000
100,000-AZ 100,000
200,000-AZ 200,000
300,000-AZ 300,000

Catalog
No.

Wire
Turns
3,000
3,200
3,800
4,750
4,000
5,000
6,500
7,200
9,000
10,000
11,500
12,500
15,000
15,500
16,000

Temperature
Coefficient

.00071
.00071
00071
00071
.00002
.00002
00002
.00013
.00013
00013
.00013
.00013
.00013
00013
00013

TABLE OF STOCK VALUES

Yotal
Resistance
{Ohms}

1,000
5,000
10,000
25,000
50,000
100,000

Catalog
No

1,000-82
5,000-BZ
10,000-82
25,000-BZ
50,000-82
100,000-BZ

Wire
Turns
10,900
19,600
17,700
21,800
25,400
34,100

Temperature
Coefficient
.00002
.00002
.00013
.00013
.00013
.00013

Please note that 1000 volts is highest that may be
applied across coil regardless of resistance value.

TABLE OF STOCK VALVES

Total
Resistance
{Ohms)

10-CZ 10
50-CZ 50
100-CZ 100
500-CZ 500
1,000-C2 1,000
5,000-CZ 5,000
10,000-CZ 10,000
20,000-CZ 20,000
30,000-CZ 30,000
50,000-CZ 50,000

Catalog
No.

Wire
Turns
1,000
1,390
1,100
1,850
1,360
2,500
3,100
3,900
4,400
4,250

Temperature
Coefficient

00071
.00071
.00002
.00002
.00013
.00013
00013
.00013
.00013
-00013




MODEL J HELIPOTS

First production potenti-
ometer equipped with bali-
bearing shaft supports as
standard and 3-way servo-
type mounting. Ganged as-
semblies can be independ-
ently phased after instal-
fation without external
clamps or brackets.

1-turn . .. Power rating
5 watts Coil length
S¥2”. .. Cont. Mech.
Rotation . . . Linearity tol-
erance +0.5%. . . Starting
torque 1.0 + .25 oz. in.*

Total
Resistance
(0hms)
100-JZ 100
1,000-)Z 1,000

5,000-)2 5,000
10,000-)Z 10,000
20,000-)Z 20,000
30,000-)2 30,000
50,000-)2 50,000

Catalog
No.

TABLE OF STOCK VALUES

Please note that 400 volts is highest that may be applied
across coil regardless of resistance value.

MODEL G HELIPOTS

A small, extra rugged
single-turn pot developed
initially for aircraft servo
mechanisms. Its compact
size, high accuracy, long
life make it ideal for many
instrumentation and servo-

1,300 .00017 mechanism applications.
1,475 .00017 1-turn . . . Power rating
1,900 .00017 2 watts ... Coil length
1,975 .00017 314", .. 360° Cont. Mech.
2,260 -00002 Rotation. . . Linearity tol-
erance +0.5% (Std.) ...

. 20z2...Dia

Wwire Temperature

Turns Coefficient
630 .00002
875 .00017

TABLE OF STOCK VALUES

MODEL F HELIPOTS

A 3" dia. single-turn high- Total
precision potentiometer Car:alog Resistance
. A A 0. (Ohms)

with continuous mechani-
cal rotation and minimum 100-FZ 100
dead spot between electri- 500-FZ 500
cal ends. Versatile in ap- 1,000-FZ 1,000
plication. Ideal where con- 5,000-FZ 5,000
tinuous rotation simplifies § 10,000-FZ 10,000
circuitry. 20,000-FZ 20,000
1-turn . . . Power rating § 50,000-FZ 50,000
5 watts ... Coil length J100,000-FZ 100,000
914", . . Linearity toler-
ance +0.5%.°

MODEL RA Precision DUODIALS

A beautiful, precision-built, multi-turn dial of com-
pact dimensions (1-13/16” dia.) for all types of
quality mutti-turn installations, Features unique
“‘jump’’ mechanism that keeps secondary dial sta-
tionary until primary dial has completed a full turn
—then secondary dial “jumps’ to new position. A
vibration-proof lock holds dial settings whenever
desired.

Black nylon knobs, satin aluminum dials, quality
“feel” and appearance throughout. Available in
10-turn design for use with 3 and 10-turn Helipots
and in RAJ version for use with small AJ Helipots.

Write for full details.

Please note that 400 volts is highest that may be
applied across coil regardless of resistance value.

Wire Temperature
Turns Coefficient

800 .00002
1,300 .00002
1,200 00013
2,000 .00013
2,500 .00013
2,700 .00013
4,000 .00013
5,000 .00002

of 5K ang i
00‘""’5) resista

Write for

MODEL W DUODIALS

A large diameter (434”) multi-turn dial ideal for
primary control applications. The inner dial shows
the exact position of the slider on any multi-turn
Helipot while the outer dial shows the particular
turn on which the slider is moving. Thus with
10-turn units, readings can be made directly in
decimal equivalents of total resistance winding.

Since primary dial is direct-connected to shaft,
backiash is eliminated.

Available in 10:1, 15:1, 25:1, and 40:1 Ratios for
use with various Helipot models as well as with
other multi-turn equipment.

write for full details.
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TABLE OF STOCK VALUES

Total
Resistance Wire Temperature
(0hms) Turns Coefficient

10-6Z 10 300 .00071
100-6Z 100 400 .00002
500-GZ 500 500 .00013

1,000-6Z 1,000 650 .00013
5,000-GZ 5,000 750 .00013
10,000-GZ 10,000 950 .00013
20,000-GZ 20,000 1,200 .00013

Catalog
No.

nd CN
'Se, highly |
23Me generay dimen:

’eﬂrances.
odel § has o5
turns, 2347 i
: of 1l 1S) 2347 coif jep, th
o on, is 4.9/p47 B
d the pane; and isls:vailt.'a%elg e
ohms "

behing pane . s 6-1/64

deep
Write for to

h;" detaj .
Olerances, spegias !ea;'usreg" e{lcneamy
’ .

LABORATORY HELIPOT—MODEL T-10A

This unit combines in a handsome walnut case 3
10-turn Helipot, an ‘‘RA" Duodial, and three-way
binding posts for quickly setting up and changing
experimental or temporary circuits. Ideal for {abora-
tory and instruction purposes ... is far more com-
pact, simpler and 5 times faster to set than
decade boxes.

Power rating 5 watts ... Linearity 0.1% ...
Standard Resistance Ranges 100 ...500... 1,000
...5,000...10,000...20,000...50,000... 100,000
ohms in stock. Other ranges on order.

write for full details.




WHICH PILOT LIGHT '
DO YOU NEED? |

B TR Ty T
e
A . B
™ 4

Lty <l ¥

ACTUAL SIZE

Cat. #613529-211

THE BIG ONE

This Pilot Light Assembly was first
made to accommodate the S-11 Jlamp
and was intended for use in the
cabs of great diesel locomotives.

\
\ This BIG one
Dialco HAS THE COMPLETE LINE OF

INDICATOR and PANEL LIGHTS s

\ this LITTLE one
THE LITTLE ONE \ |

The miniaturization program on defense products required the
development of this sub-miniature light. It is used \
on communication equipment and aircraft. ACTOAL e

Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. ¥
Cat. #8-1930-621

L4
W@ to suit your own special conditions and 3 W
/- requirements will be sent promptly :
and without cost. Just outline your needs. S
1" X 4 !

Let our engineering department assist

A in selecting the right lamp and the best
\ ¥ pilot light for YOU.

S

Write for the Dialco HANDBOOK of PILOT LIGHTS

Foremost Manufacturer of Pilot’ Lights

DIALIGHT CORPORATION

60 STEWART AVE., BROOKLYN 37, N.Y. HYACINTH 7-7600

© 1952
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GERMANIUM DIODES

For use where size, long-life,
and reliability under all
weather conditions are im-
portant factors. General Elec-
tric is the largest supplier of
germanium diodes in the
country today.

ITAL CELLS IN THE “ELECTRONIC BRAIN"

Univac election prediction proves
99% accurate!

usT two hours after the first
polls had closed, Remington
Rand'’s giant electronic compu-
ter predicted the election results
almost to the actual electoral
vote! UNIVAC accepted a mere
three million vote count at 9:15
p-m. and juggled it with avail-
able “trends” over the past 25
years to uncork an answer since
proven 99% correct!

16,000 G-E DIODES USED

What does this amazing me-
chanical mind consist of? Uni-

tem are G-E, and without them,

the equipment couldn’t operate.”

NEW CIRCUITS POSSIBLE

Recently announced G-E Dif-
fused Junction Germanium Rec-
tifiers open the door to even
greater advancement in circuit
design for this and similar
equipment. G-E Junction Recti-
fiers feature extremely low for-
ward resistance, high inverse
voltage, hermetic seal, and mini-
ature size. Their application
may result in units that will

-—

DIFFUSED JUNCTION
GERMANIUM RECTIFIERS

Developed for radar and mili-
tary communications. May be
applied to computers, mag-
netic amplifiers, TV receiver
power su;:iplnes, telephone
switchboards, and many other
electronic fields.

NEWS FROM OUR ADVANCED
DEVELOPMENT LABORATORIES

G-E scientists have tested spe-
cially made germanium junc-
tion rectifiers and transistors
at 140°C. Results indicate new
products may be usable at

vac’s makers in Philadelphia do more work .. ... more higher temperatures.
tell us that “90% of di- —,7 N efficiently . . . .. less
. odes used in the sys- {;77 '"'75"” “\ey, expensively.
Ay YEARS OF ELECTRICAL 1.‘—"
‘\A PROGRESS /L SEND FOR THESE

.\_\ L5

GENERAL {2 ELECTRIC

PROCEEDINGS OF THE I.R.E.

Y
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FREE BULLETINS

. on G-E Diodes and
Junction Rectifiers. Gen-
eral Electric Co., Section
5223, Electronics Park,
Syracuse, New York.
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THE KOLLSMAN INSTRUMENT CORPORATION —designers,
developers and manufacturers of precise, dependable instruments in the fields of:

Aircraft Instruments and Controls ¢ ¢ Miniature AC Motors for Indicating and Remote
Control Applications ¢ ¢ Optical Parts and Optical Devices * ¢ Radio Communications
and Navigation Equipment
While current facilities of our laboratories and plants are geared to production for National Defense,
the planning divisions of Kollsman are ever active. And versatile Kollsman research engineers
stand ready to assist America’s scientists in the solution of instrumentation and control problems.

KoLLsMAN INSTRUMENT CORPORATION

ELMHURST, NEW YORK GLENDALE, CALIFORNIA
SUBSIODIARY OF

Standard coiL PRODUCTS CO. INC
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He seems to think you ought to like
him for his shell, in spite of the fact

that it looks no different from a million
other oyster shells. If he’s got a pearl inside,

why doesn’t he say so.

CAPACITORS LOOK PRETTY MUCH
ALIKE FROM THE OUTSIDE, BUT
EL-MENCO’S HAVE SOMETHING

IN THEM quzel oue ouawel The
wold to buoow (T,

Into every El-Menco Capacitor goes superb design,
precise workmanship and the finest of materials. The
finished unit is then factory-tested at double its work-
ing voltage to insure satisfactory performance on what-
ever job it is given,

No wonder we are proud 1o put our name on these
capacitors—no wonder they have won the highest
praise for their absolute reliability.

The range runs from the smallest (CM-15-2-525 mmf,
cap.) to the largest (CM-35-3300-10000 mmf. cap.)

Jobbers and Distributors: For informa-
tion write to Arco Elcetronies, Ine., 103

Lafayette St., New York, N. Y.—Sole
Writc on businecss i‘]g-f“.l f;n(-:'_]u'l)ll)'crs and Distributors in
letterhead for catalog . angtanicie
and samples. =
MOLDED MICA MICA TRIMMER

CAPACITORS

Radio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory—

THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT

PROCEEDINGS OF THE I.R.E. February, 1953 19a



Name your needs in terminal boards

coowe’ll

The rigid specifications of govern-
ment agencies and the armed forces
need pose no problem to you. C.T.C.
is in an excellent position to handle
government sub-contracts for elec-
tronic parts and assemblies.

Our Custom Engineering Service
is constantly supplying special ter-
minal boards to the top names in
electronics. These boards are built
to severe government specifications,
are fabricated of certified materials
to fit the job. Among the specifica-
tions involved are: MIL-P-3115A,
MIL-P-15037, MIL-P-15035A,
MIL-P-15047, MIL-P-997A.

Boards can be made of cloth,
paper, nylon or glass laminates
(phenolic, melamine or silicone
resin), and can be lacquered or
varnished to specifications: JAN-
C-173 and JAN-T-152. Lettering

20a

meet them accurately

and numbering is done by rubber
stamping, silk screening, hot stamp-
ing, engraving. Inks used in rubber
stamping contain anti-fungus and
fluorescent additives.

Terminals, feed-throughs, mount-
ing hardware and all other terminal
board fixtures meet all applicable
government specifications.

Standard “All Set” Boards,
scribed for easy separation, for the
assembly line and laboratory are

custom or standard . . . the guavranteed components

See us at Booth 287, IRE Show

PROCEEDINGS OF THE I.R.E.

available in cotton fabric phenolic
per specification MIL-P-15035A and
in nylon phenolic per MIL-P-
15047A.

For complete information write:
Cambridge Thermionic Corpora-
tion, 456 Concord Avenue, Cam-
bridge 38, Mass. West Coast manu-
facturers, contact: E. V. Roberts,
5068 W. Washington Blvd., Los
Angeles 16, or 988 Market
St., San Francisco, Cal. g

£y
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sealed Solenoid Contactors are
designed and produced (exclu-
sively by Guardian) to be com-
pletely assembled, adjusted and
tested before the sealing opera-
tion. The envelope is not a part
of the structure, thereby ena-
bling these Guardian Solenoid
Contactor units to surpass all
tests specified. Resonance tests
meet MIL, AN and JAN require-
ments for all jet aircraft. Test
charts available upon request.

Increasing numbers of aircraft designers specifying extremely
high temperatures for controls are able to gain all of these
distinct advantages: (1.) Guardian’s New Sealed Solenoid
Contactors meet or exceed MIL-R-6106, MIL-R-5757, JAN,
AN, specifications and will meet or exceed all contemplated
MIL-R specifications. (2.) Units pass tests up to 120° C.
(3.) They equal or exceed tests for 50 G shock. (4.) Units
are furnished wired from the top to eliminate difficulties of
inaccessibility during assembly, making it possible to retrieve

Designed for Production
INTERCHANGEABILITY

The ever-growing need for increased
power in aircraft circuits now de-
mands 50 Amp. circuits where here-
tofore 25 amps. or even 10 amps.
were sufficient. Interchangeability
of these Guardian units permits de-
signers to replace all 10 ampere and
25 ampere (power or time delay)
contactors with 50 ampere Guardian
sealed contactor units without me-
chanical drafting changes excepting
those circuit connections which, in
lower current use, are normally flex-
ible leads. The 100—200—250 Amp.
units are interchangeable with AN
3360 and AN 3370 contactors both
mounting wise and dimension wise.
The only required drafting change
permits wire connections at top for
easy test methods. Interchangeabil-
ity facilitates conversion of older
aircraft to modern sealed circuits.

lost nuts and bolts that formerly dropped into otherwise
inaccessible areas. These 100 — 150 — 200 and 250 ampere
(28 V,, D.C.) units permit torque testing of all connections.
Wrongly set torque wrenches highly in excess of specifications
will not damage the solenoid or seal. Special units are avail-
able with a new Guardian developed insulation that resists
cracks, damage or flaws during installation. Insulation does
not change test requirements. Units, normally grounded, can
be furnished insulated from ground at slightly extra cost.

GUARDIANWYJELECTRIC

1628-B W. WALNUT STREET

CHICAGO 12, ILLINOIS

A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY

PROCEEDINGS OF THE LR.E. February, 1953
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keeping communications ON THE BEAM

JK STABILIZED
H-4 CRYSTAL

PRODUCTS

CRYSTALS FOR THE CRITICAL

A versatile crystal the JK H-4 is widely used

as a replacement crysial in marine and other

communications systems. Pressure mounted,

dust and water proof, stainless steel electrodes.

Frequency range 1800 kc to 15 mc. Military

type holder. Angther of the many JK Crystals
# every need.

5 mc, checking both fre-
d amount of modulation.
" on allocatian; guarantees

THE JAMES KNIGHTS COMPANY -

™ SANDWICH ILLINOIS
—_—

=™ | S
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NO NEED T0 "STILL HUNT FOR

SPECIAL
SIZES IN

CASES &

\
P

PROCEEDINGS OF THE I.R.E.

g

S a bear for
shment in producing extra
large, small or miniatures!

When you need cans or covers in unusual sizes, large
to sub-miniature, consult Hudson first! Most likely,
your particular size and shape will be a standard item
at Hudson. Not only will you enjoy prompt delivery
but prices quoted will reflect standardized tools and

dies, and economical mass production runs.

HUDSON TOOL AND DIE COMPANY ° INC

PRODUCERS OF CASES, COVERS AND CUSTOM METAL STAMPINGS FOR ELECTRICAL, ELECTRONIC AND NUCLEONIC INDUSTRIES
118-122 SO. FOURTEENTH STREET, NEWARK 7, NEW JERSEY

February, 1953

b

\

Hudson stocks square, rounds, rectangulars —
hundreds of-stock sizes, with many optional features,
are available in precision-drawn cases and covers to
meet all but the moét unusual circuit requirements.

Consult the Hudson Eng}neer-Designer Catalog File for
“Bulls-eye” Purchasing of Cases, Covers, Stampings

Keep a capy handy in bath yo\r engineering and purchasing
departments. Calling Hudsan first will save you time, maney and
detail wark. Ask far yaur catalogs, taday. Just call ar write

Desk 212,




electronic wire and cables
for standard and special applications

Whether your particular requirements are for standard or special
application, choose LEN Z for the finest in precision-manufactured

electronic wire and cable.

+ GOVERNMENT PURPOSE RADIO AND
INSTRUMENT HOOK-UP WIRE,
plastic or braided type, conforming to Government
Specification JAN-C-76, etc., for radio and instruments.

Solid or flexible conductors, in a variety of sizes and
colors. .

RADIO AND INSTRUMENT HOOK-UP WIRE,

Underwriters Approved, for 80° C., 80° C. and 105° C.
temperature requirements. Plastic insulated, with or
without braids.

RF CIRCUIT HOOK-UP AND LEAD WIRE

for YVHF and UHF, AM, FM and TV high frequency cir-
cuits. LENZ Low-Loss RF wire, solid or stranded tinned
copper conductors, braided, with color-coded insula-
tion, waxed impregnation.

e — 7 ——

SHIELDED MULTIPLE CONDUCTOR CABLES

* Conductors: Multiple—2to 7 or more of flexible tinned
copper. Insulation: extruded color-coded plastic.Closely
braided tinned copper shield. For: Auto radio, Indoor
PA systems and sound recording equipment.

PR R R T
D S
A AR N RS S

A’
R ARG R R R &, LR
N T S AN
AR AR A A AR RARR RN

SHIELDED COTTON BRAIDED CABLES

Conductors: Multiple—2 to 7 or more of flexible tinned
copper. Insulation: extruded color-coded plastic. Cable
concentrically formed. Closely braided tinned copper
shield plus'brown overall cotton braid,

4
SPECIAL HARNESSES, '

cords and cables, conforming to Government and civilian
requirements.

SHIELDED JACKETED MICROPHONE CABLE

Conductors: Muitiple—2 to 7 or more conductors of
stranded tinned copper. Insulation: extruded color- !
coded plastic. Closely braided tinned copper shield.
Tough, durable jacket overall.

JACKETED MICROPHONE CABLE

Conductors: Extra-flexibie tinned copper. Polythene |
ingulation. Shield: 736 tinned gopper, closely braided,
with tough durable jacket overall. Capacity per foot:
29MMF. ¥

TINNED COPPER SHIELDING AND
BONDING BRAIDS

Construction: #34 tinned copper braid, flattened to
various widths. Bonding Braids conforming to Federal
Spec. QQ-B-S75 or Air Force Spec. 94-40229,

PA AND INTERCOMMUNICATION CABLE

Conductors: #22 stranded tinned copper. Insulation; ..
textile or plastic insulated conductors. Cable formed of
Twisted Pairs, color-coded. Coftton brald or plastic '
jacket overall. Furnished in 2, 5, 7, 13 and 25 paired, or
to specific requirements.

Lenz Electric Manufacturing Co.

1751 N. Western Ave., Chicago 47, lllinois

Our 48th Year in Business

cords, cable and wire for radio « p. a. « test instruments « component parts

24A
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by
GENERAL
CERAMICS

—high frequency, soft magnetic
materials featuring —

® HIGH PERMEABILITY
®LOW LOSS

® HIGH EFFICIENCY
® LIGHT WEIGHT

Ferramic cores effect important savings in
the size and weight of coils and trans-
formers at the same time increasing effi-
ciency and overall performance. They
eliminate laminations thereby reducing
assembly time and cost in many types of
components. The advantage of Ferramics
are so numerous and outstanding that
adoption of this material has been rapid
and broad in scope for both the improve-
ment of existing designs as well as the
achievement of basically new techniques.
Call or write for information on how
Ferramics can improve your product.

TABLE OF MAGNETIC PROPERTIES OF FERRAMICS

“PROPERTIES A-106 B-90 C-159 D-216 E-212 G-254 H-419 HI1-1102 I-141 J-472
LU T - 20 95 250 an 750 410 850 550 900 130
at 1 mc/sec
*Max. Perm, = 100 183 1100 1030 1710 3300 4300 3800 3000 750
*Sat. Flux Density  Gouss 1500 1900 4200 3100 3800 3200 3400 2800 2000 2900
*Residval Mag. Gouss 1000 830 2700 1320 1950 1050 1470 1500 700 1600
*Coercive force Qersted 5.0 3.0 2.1 1.0 .65 .25 .18 .35 .30 .80
T8mp. Cowl w/°C a8 04 40 002 13 86 80 a0 2
initial perm.
Curie Point /°c 300 260 330 165 160 160 150 125 70 180
_Vol. Resistivity  ohm-cm. 107 2x10% 2106 3107 4105 15x108  Ex104 2104 2105 5x107
Loss Factor:
At 1 mes/sec - .0008 .00016 .00007  .00005  .00008  .00008  .00030  .0004 0003 .000035
At 5 mes/sec .0on .0008 .0012 .002 00075 .0015§ 001 .008 .0004

eneral

CERAMICS and
STEATITE CORP.

GENERAL OFFICES AND PLANT

KEASBEY, NEW JERSEY
Telephone: Perth Amboy 4-5100

GENERAL
’& MICS e STEATITE CO t

*REGISTERED
TRADEMARK

PROCEEDINGS OF THE I.R.E. February, 1957
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*TYPE ML-6 — RANGE:

1.4-76.0 mc

Supplied per Mil type
CR-18; CR-19; CR3v23;
CR-27; CR-28; CR-32;
CR-33; CR-35; CR-36
when specified.

Here’s How

CRITICAL
~QUALITY

comnou ()

Assures You

LASTING STABILITY

- CRYSTALS

EVERY APPLICATION Midland Quality Control is Midland’s own

OF 2-WAY RADIO system of making sure you get a crystal that
takes the beating of extreme heat without ex-
cessive drift. Quality control starts with exact-
ing selection of quartz and extends through
every step of processing.

*TYPE ML-1A—RANGE:

For example, slicing of the crystal is guided 2.0—15.0 me
by X-ray checks to maintain highest accuracy. Supplied per Mil type
Correct angular relationships are strlctly main- CR-1A when specified.

tained. After lapping, X-ray is again used to
detect any deviation from precision standards.
And finally, after sealing, tests are made again
— tests far more punishing than conditions
found in actual use.

That's why STABILITY is something you can

*TYPE ML-4 — RANGE:

count on in your Midland crystal — and why 1.0 — 10.0 me
Midland quality will give you years of depend- Supplied per Mil t
able service in every respect. CR‘.’E; CR-%; CR-8; %?{f
10 when specified. ¢

Whatever your crystal need,
conventional or highly specialized . .

When It Has to Be EXACTLY RIGHT . .. Contact \

MANUFACTURING CO., INC. 4
3155 Fiberglas Road Kansas City, Kansas

Manufacturer of Quartz Crystals for Electronic Frequency Control
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closures applications
closure: PP

New GS Series multiple headers are another step forward in
standardization by E-I engineers. They offer engineers in electronic and
~ electrical design a selection of economical standard components
that solve most, if not all, problems of hermetically sealed terminals
for relay closures and similar applications. Over 200 standard

headers are now available for this type of service. For complete
information on other types, consult the bulletin described below.

60 S/

..J
Pt

)

80GS/40W-RR-P9

100GS/40W-RR-P14

“RUGGEDLY DESIGNED FOR
EXTRA DEPENDABILITY

“MANY TYPES AVAILABLE
WITH EXHAUST TUBES

© WIDE RANGE OF SIZES FOR
ALL REQUIREMENTS

» © STANDARD TYPES FOR
MAXIMUM ECONOMY

E-l ... your Headquarters for

Hermetically-Sealed Multiple MULTIPLE HEADER BULLETIN 950-B!
Headers, Octal Plug-Ins,

5 Terminals, Color Coded Include.s the complete line.oflE-I1 St.andtard M:lti[;lle
Terminals, End Seals, etc. Headers which offer an economical solution to practically

any problem of design involving hermetically sealed terminals.
DIVISION OF AMPEREX ELECTRONIC CORP. E

WRITE FOR NEW E-I

ELECTRICAL INDUSTRIES

44 SUMMER AVENUE, NEWARK 4, NEW JERSEY
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Quality INSTRUMENTS

Insure PEAK PERFORMANCE!

MEGACYCLE
METER
Model 59

Model 65-B

! i The only grid-dip meter covering
i the frequency range of —
FEATURES:
2.2 Mc. to 400 Mc. o Compact ascillator unit for
A : e ] 8 couplingto circuits in small
- multi - purpose instrument for determining the spaces.
- Qj resonant frequency of tuned circuits, antennas,

STAN DARD SlGN AL transmission lines. For the measurement of capaci- .:;i‘:.c‘;“:::c:li: “;":':.':d.
tance, inductance, relative “Q"; as an auxiliary dial: ac umn?o ;;7 <y
GEN ERATOR ! signal generator; for signal tracing; as o marker $1a%ce oF
! for use with a sweep-frequency generator, and ®Internai modulatian.

h ications,
. Frequency Range: 75 Kc. to 30 Me. e il *May be battery aperated.

e

CRYSTAL CALIBRATOR

' | Model 80 g

Model 111 "

For the calibration and frequency checking of receivers,
trensmitters, grid-dip meters, signal generators and
other equipment where a high degree of frequency
accuracy is required.

250 Kc, to 1000 Mc.

(To within .25 Mc.)
Frequency Accurocy: =0.002%

NN

STANDARD SIGNAL
GEN ERATOR | The Model 111 is a dual-purpose calibrator. It provides

a test signal of crystal controlled frequency and has a
self-contained detector of 2 microwats sensitivity,

Frequency Range: 2 Mc. to 400 Mc.

| Model 78.FM | INTERMODULATION METER
Model 31

This instrument will enable you
to get the best performance
from all audio systems; for the
correct adjustment and main-
tenance of AM and FM re-
ceivers und transmitters; for
checking linearity of film ond

! disc recordings and reproduc- The generator section of the Model 31 pro-
| tions; checking phonograph duces the mixed high and low frequency
! pickups and recording styli; signal required for intermodulation testing. A
) adjusting bias in tape record- direct reading meter in the analyzer section
SlGNAL GENERATOR ings, efc. indicates the percentage of intermodulation.
Frequency Range: | Write for our Cotolog af Laboratory Standords

86 Mc. to 108 Mc.

MEASUREMENTS CORPORATION

BOONTON NEW JERSEY

PROCEEDINGS OF THE I.R.L. February, 1953
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...has everything you need for PRINTED CIRCUITS

First to provide Tubes and Transistors that are correctly designed for
quick, efficient printed circuit assembly. For the ultimate in portable
performance, combine Raytheon’s high-efficiency, filamentary Sub-
miniature Tubes with Raytheon’s Junction Transistors.

Filament Plate Screen Grid Plate Scree Mutuat Cond, Voltage Plate Resis.
Subminiatures Volts  Ma, Volts Volts Volts Ma. Ma. Umhos. Gamn Meg.
1AG4  Output Pentode 1.25 L] 414 414 -36 24 0.6 1000 35t 0.18
! 1AH4 _RF Pentode 125 | 40 45. 45. 0 0.75 0.2 750 125
1A)5 Diode-Pentode 1.25 | 40 45, 45, 0 10 03 425 50 0.3
Mixer-Pentode 45. 45, 0 0.4 0.15 200°° 1.0
V6
! ; Osc.-Triode 125 | 40 5. = Rg=1meg | 04 = 550
1AK4 RF Pentode :li 20_ 45. 45. 0 0.75 0.2 750 185
1AK5 Diode-Pentode 125 | 20 45. 45, 5 meg. 0.5 0.2 280 40 0.4

tPower Qutput — milliwatts

**Conversion Conductance

*Type 1V6 is a high performance, low
battery drain converter. Note the com-

PNP JUNCTION TRANSISTORS

(Average Characteristics at 30° C)

parison with 1R5 using 45 volt supply. | o721 CK722
1v6 1R5 Collector Voltage (volts) -1.5 =15
Total Cathode Current (ua) 960 _ 2750 Collector Current (ma.) -0.5 -0.5
Conversioa Conductance (umhos) 200 Base Current® (ua.) -6 -20
Plate Resistance (megohms) 1.0 0.6 Current Amplification Factor® 40 12
Conversion Gain (load =175K) 30 32 Power Gain® (db) 38 30
Equiv. Noise Resistance (ohms) 70K 180K Noise Factor® (1,000 cycles) (db) 22 22

*Gi ded Emitter tion

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:—

RAYTH EON’

PROCEEDINGS OF THE I.R.E.
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91-061-92

AMPHENOL builds to the

future of ELECTRONICS ..

Electronics, tomorrow’s industry today, has fully
come of age! As industrial, commercial and mili-
tary equipment manufacturers turn more and
more to automatic and semi-automatic equip-
ment, electronics assumes an increasingly promi-
nent position.

As electronics becomes increasingly a part of
our modern living and its future is unlimited in
application, Amphenol builds to the future! A
program of planned expansion is being conducted
in order that the quality and immediate availa-
bility of Amphenol electronic components may
keep pace with the growing electronics giant.

Underlying the design and construction of qual-
ity electronic equipment has been the realization
that no equipment functions any better than its
RF and electronic circuits. Because of this fact,
the electronics industry has come to rely on the
standard of Amphenol quality.

Amphenol now has five modern plants, each
one equipped and staffed to fulfill a critical phase
of the intricate and complex task of supplying
quality components to the entire electronics in-
dustry.

AMERICAN PHENOLIC CORPORATION

chicago 50, illinois

P

14

3
1

. i

The following transfers and admissions
were approved to be effective as of Febru-
ary 1, 1953:

Transfer to Senior Member

Almquist. M. L., 463 West St., New York 14, N. Y.

Anspacher, W. B., 1818 Sanford Rd., Silver Spring,
Md.

Benfield, A. E.. Cruft Laboratory, Harvard Uni-
versity, Cambridge, Mass.

Brinton. R. L.. Pacific Gas & Electric Co., 245
Market St., San Francisco, Calif.
Coleman, A. F., 235-B Garfield Ave., Collingswood

7, N. J.

Cooper, E. H., 1926 Speice Ave., Dayton 3, Ohio

Diehl, E. J.. 1107 N. Pitt St., Alexandria, Va.

Geiges, K. S., 75 Fairview Ave,, Chatham, N. J.

Groder, M. L., 105-20—66 Ave. Forest Hills,
L.I. N. Y.

Jakes, W. C., Jr., Bell Telephone Laboratories,
Inc., Box 107, Red Bank, N. J.

Jones, O. J., Jr., 7203 Dunglen Ct., Baltimore 22,
Md.

Keizer, E. O., Princeton-Kingston Rd., Princeton,
N. I

Kretzmer, E. R., Bell Telephone Laboratories,
Inc., Murray Hill, N. J.

Kroenert, J. T., ¢/o USNUSL Ft. Trumbull, New
London, Conn.

Landis, P. E., 10012 Menlo Ave., Silver Spring,
Md.

Lowers, C. E., Supervisor Publications, Curtiss-
Wright Corp., Electronics Division,
Carlstadt, N. J.

Marsh, J. A., 1212 La Forge St., Whittier, Calif.

McCormick, E. M., National Bureau of Standards,
Corona, Calif.

McCouch, G. P, Aircraft Radio Corp.. Boonton,
N. J.

Milter, E. G., Jr., 315044 Pl., Sandia Base
Branch, Albuquerque, N. Mex.

Schnoll, N., 804 Anderson Ave., Palisade, N. J.

Shipman, W. A. 120 E. 41 St., New York 17, N. Y.

Stateman, M. J., 25 Barrister Rd., Levittown,
L.I,N. Y.

Stolzenbach. R. W., 301 N. Longview St., Dayton 3
Ohio

Tull, W. J., Manville La., Pleasantville, N. Y.

Admission to Senior Member

Byers, E. G., Box 6573, Houston 5, Tex.

Cohen, M. J., RCA Laboratories, Princeton, N. J.

Dolansky, L. O., Sunnyside St., Jamaica Plain 30,
Mass.

Elsner, R. \W., 4808 N. 29 Pl., Phoenix, Ariz.

Hall, R. N., Research Laboratory, The Knolls,
Schenectady, N. Y.

Hasenberg, W., 2936 Washington St., Camden S,
N. J.

Haynes, F. B., 23 Elinor Ave., Baltimore 6, Md.

Hersh, H. J., 67 Mechanic St., Frechold, N. J.

Lewis, R. J., 160 Cornell Rd., Audubon, N. J.

Molnar. J. P., Bell Telephone Laboratories, Inc.,
Mountain Ave., Murray Hill, N. J.

Parks, F. B., 208 Forest St., Winchester, Mass.

Parry, R. Y., 3, Cowbridge Crescent, Malmesbury,
Wilts., England

Sandor. A., 67-34 Selfridge St., Forest Hills, L. 1.,
N. Y.

Walters, S. H., 16 Prospect, Winchester, Mass.

Yorinks, A., 17 Stanwood Rd., New Hyde Park,
L.I,N. Y.

Transfer to Member

Antosy, S. J., AFN Bayreuth, APO 696-6, ¢/o Post-
master, New York, N. Y.
Buchsbaum, W. H., 86-02—249 St., Bellerose
Manor, L. {.. N. Y.
(Continued on page 31A4)
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(Continued from page 30A4)

Conner, L. M., Box 193, R.F.D. 2. Brandywine,

Md.

Hardwick, C. L., 2905 Chestnut St., Fort Wayne 4,
Ind.

Harrison. A. E., 5318 N. Zadell Ave., Temple City,
Calif.

Hess, R. C.. 245 N. Arlington Ave., East Orange,
N. J.

Jackson, J. H.,, 4029 Northwest 15, Oklahoma City,
Okla.

Jones, M. S., 208 Grove Ave., Falls Church. Va.

Lehman, H. W. 2757 Bever Ave., S.E.. Cedar
Rapids. Iowa

Lommasson, T. E., 3018 Monroe St., N.E., Al-
buquerque, N. Mex.

Millard, A. M., Southern New England Telephone
Co., 227 Church St.. New Haven, Conn.

Nisenoff, N., 39 South St., Red Bank. N. J.

Paul, A. W. Division 17, Nationa! Bureau of
Standards, Rm. 230, Connecticut Ave.
Annex, Washington 25, D, C.

Rubin, S., 6817 Georgia Ave., N.W., Washington

12, D. C.

Schrader, G. F., 716 Alhambra Rd., Richmond 11,
Calif.

Schultz, R. S.. 6024 Eighth St., N.\WW., Washington
11, D. C.

Sege, T. D.. 312 Main St., Roslyn, L. 1., N. Y.

Srivastava, G. P . Assistant Wireless Officer, Police
Wireless, Dilkusha Rd., Lucknow, U.P.,
India

Susskind. C., Microwave Laboratory, Stanford
University, Stanford, Calif.

Rynder. L. S., 140 Rockingham St., Toledo 10, Ohio

Weber, W. H., Box 223, Los Alamos, N. Mex.

Worthington, J. W,, Jr., 318 Hamilton, Rome, N, Y.

Wyns, J. B, Jr., 1328 Orange Blossom Dr., Eau

Gaillie, Fla.
Zwarra, H. J., 722 N. Broadway, Milwaukee 2,
Wis.

Admission to Member

Arant, E. W, Redstone Arsenal, Huntsville, Ala.

Bailey, J. E., 56 Oxford Ave., Dayton 7, Ohio

Barton, C. H., 775th A C & W Sq., Cambria, Calif,

Bishop, R. I., ¢/o Electronics Department. Bldg.
3209, Great Lakes, Ill.

Boop, W. E., Apt. 3-G, 17 Schenck Ave., Great
Neck, L. I., N. Y,

Canup, R. E., 5934 Doolittle, Houston, Tex.

Carison, H. A., Turin Rd., R.F.D. 3, Rome, N. Y.

Clarkson, G. A,, 3035 Barclay Ave., Montreal,
Que., Canada

Collier, R. E., 2209 Crescent Ave., Fort Wayne 3,
Ind.

DeWolf, N., Electronic Research & Development
Co., 407 Main St., Melrose, Mass.

Dorsett, E. A., General Delivery, 38 Bonnie Circle,
Melbourne, Fla,

Fabricius, J. H.,, RF.D. 1, North Adams, Mass.

Feibel, R. L., RCA Service Co., Inc., Government
Service Division, Bldg. W2-3, Gloucester,
N. J.

Fisher, R. W.,, 48 Greenwood Dr., S., San Fran-
cisco, Calif.

Fletcher, T. C., 2024 S. Eighth, Arcadia, Calif.

Georgia, A., R.F.D. 4, Xenia, Ohio

Greene, E. E., 9407 Garwood St., Silver Spring,
Md.

Grenier, G. H., Box 177, Closter, N. J.

Hangartner, J. E., 1512 Sioux Dr., E] Paso, Tex.

Hanisch, W. R., 12608 Valley View Dr., Los Altos,
Calif.

Hanlon, R. M., Fairchild Guided Missiles Division,
Wyandanch, N. Y.

Harvey, C. C., Box 623, Langley AFB, Va.

Holmes, W. T., Tetrad Co., Inc., 4054 Ocean Park
Ave., Venice, Calif.

Howes, R. B, Jr., 6375 Greenway Rd., Fort Worth,
Tex.

(Continved on page 92A4)
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electronic
components
by AMPHENOL

Whatever your application prob-
lem may be, some one of the
Amﬁhenol components contained
in the general categories listed be-
low will probably answer your
need.

Should your problem be so new
or complex that no existing compo-
nent will serve, then Amphenol’s
complete engineering and labora-
tory facilities will be concentrated
in an effort to solve your problem.

Look to Amphenol for the best
in service, quality and delivery!

RACK & PANEL TYPE
CONNECTORS

AN TYPE CONNECTORS

RF TYPE CONNECTORS
AUDIO CONNECTORS
POWER PLUGS

BLUE RIBBON CONNECTORS
INDUSTRIAL SOCKETS
MINIATURE SOCKETS

TUBE SOCKETS &
RADIO COMPONENTS

MICROPHONE CONNECTORS

RG COAXIAL CABLES,
TEFLON & POLYETHYLENE

CABLE & WIRE ASSEMBLIES

PLASTICS— EXTRUDED
& INJECTION MOLDED

Write Department 13L for your
copy of General Catalog B-2

AMERICAN
PHENOLIC
CORPORATION

chicago 50, illinois
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NEW. ..
CUSTOM DESIGNED
FOR AIRCRAFT

Eimac announces the development of the 4X150D radial-
beam power tetro<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>