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THE STANDARD OF COMPARISON FOR OVER 20 YEARS

HIGH FIDELITY L
TRANSFORMERS ¥\

FROM STOCK...ITEMS BELOW AND 650 OTHERS IN

HIPERMALLOY series

This series provides virtually all the
characteristics of the Linear Standard
group in a more compact and lighter
structure. The frequency response is
within 1 db. from 30 to 20,000 cycles.
Hipermalloy nickel iron cores and hum
balanced core structures provide mini-
mum distortion and low hum pickup. In-
put transformers, maximum levei +10db.
Circutar terminal layout and top and
bottom mounting.

ULTRA COMPACT servies

UTC Ultra Compact audio units are small
and light in weight, ideally suited to re-
mote amplifier and similar compact
equipment. The frequency response is
within 2 db. from 30 to 20,000 cycles.
Hum balanced coil structure plus high
conductivity die cast case provides good
inductive shielding. Maximum operating
level is +7db. Top and bottom mounting
as well as circular terminal layout are
used in this series as well as the ones
described above.
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SPECIAL UNITS
TO YOUR NEEDS

If you manufacture high fidelity
gear, send your specifications
for prices.

T CHLLS MR SEEC

OUR CATALOGUE B.

UNITS

LS-10X Shielded Input
Multiple line (50 200, 250, 5007600, etc.)
to 50,000 ohms . multnple shielded.

LS-19 Plate to Two Grids
Primary 15,000 ohms.
Secondary 95,000 ohms C.T.

L5-50 Plate to Line
15,000 ohms to multiple line . . .
level.

+15 db.

LS-63 P.P. Plates to Voice Coil

Primary 10,000 C.T. and 6.000 C.T. suited
to Williamsen, MLF, ul.linear circuits.
Secondary 12, 2.5, 5, 7.5, 10, 15, 20,
30 ehms. 20 watts. -

HA-100X Shielded Input
Muitiple fine to 60,000 ohm grid. .. tri-
alloy shielding for low hum pickup.

HA-106 Plate to Two Grids
15,000 ohms to 135,000 ohms in two sec-
tions .. 412 db. level.

HA-113 Plate to Line
15,000 ohms to multiple line . .
tevel ... 0 DC in primary,

. +12 db.

HA-133 Plate (DC) to Line
15,000 ohms to multiple fine . ..
level .. . 8 Ma. DC in primary.

+15 db.

A-10 Line to Grid
Multiple line to 50,000 ohm grid.

A-18 Plate to Two Grids
15,000 ohms to 80,000 ohms, primary and
secondary both split.

A-20 Mixing Transformer
Multiple line to multiple line for mixing
mikes, lines, etc.

A.26 P.P. Plates to Line
?_0,000 ohms plate to plate,
ine.

to multiple

0-1 Line to Grid
Primary 50, 200/250, 500/600 ohms to
50,000 ohm’ grid.

0-6 Plate to Two Grids
15,000 ohms to 95,000 ohms C.T.

0-9 Plate (BC) to Line
Primary 15,000 ohms,
200,250, 500,600,

Secondary 50,

0-14 50: 1 Line to Grid
Primary 200 ohms, Secondary .5 megobm
for mike or line to grid.

CASE  LS-1
Length 31g”
Width 258"
Heigat 3147

A CASE
Length |
Width

Heignt

Unit Weight .

DUNEER CASE
Diameter
Height

Unit Weight

15 Ibs.

Ls-3

4-7/16” 5-13/16"
5

4-3/16” 4-11/16

Unit Wt. 3 Ibs. 7.5 Ibs.

11"
11v

1 1b.

Y
1-3/16”
1 o0z.

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB”



Calling All Radio Engineers

To Your 1955 IRE Convention and Radio Engineering Show

TECHNICAL SESSIONS
IN 1955

A complete program with ab-
stracts of papers 1s given in this
issue. See the “Technical Ses-
sions” columns in the editorial
section for data on history-
making meetings you cannot

afford to miss.

What to See at the Radio Engineering Show

———— e

WHERE

Exhibits in booths 1-100 are
in Kingsbridge Palace, 350
yards south of Kingsbridge
Armory on Jerome Avenue.
Follow the string of yellow |
lights.

Booths 100-900 are in Kings-
‘l bridge Armory.

AGA Division, Elastic Stop Nut Corp.

of America, 781 Airborne Ave.
Showing @ complete line pf Agastat time relays
and time delay switches with delay switches
with delay period range fiom 0.1 secord to ap-
proximately 15 minutes. all operating and fea-
turing new dial-head adjustment including
pperating demonstration of typical electronic
industry application.

Ace Engineering & Machine Co., Inc,

501, 600, 601 Prcduction Rd.
Exhibiting a unique cell type shielded enclo-
sure to show wversatility of Ace design. Also
displaying a solid galvanized sheet enclosure
easily adapted to outside use.

Acme Electronics Inc., 548, 550, 552 Com-
ponents Ave.
See Aerovox Corp

Acro Manutacturing Co., 404 Electron-
ics Ave.

Animated display showing Acro Switch prin-
ciple Also will feature several mew switches
including a heavy duty limit switch. Highlight
wdill be demonstration of precision test meth-
ods.

Acro Products Co., 38 Palace.

Acrosound ultra-linear output transformers;
Broad Band audio and supersonic transform-
ers: Pulse transformers; Magnetic amplifiers;
Specialty Power Frequency umnits. Custom
transformer design and production to commer-
cial and MIL specifications.

Actioncraft Products, 878 Audio Ave.
Exhibiting “PERMATAGS"” the custom made
split sleeve wire marker and a complete line
of precision engraved dials, scales, and name-
plates and laminated schematic diagrams.

Advance Electric & Relay Co., 759 Air-
borne Ave.

Will display a wide variety of relays for many

applications. New items are “TQ,” “SQ.” “SO”

and ‘“MX'* relays for varied industrial appli-

cations.

Advance Electronics Co., Inc.
787 Airborne Avenue

Ultra precision phase meters with un-
usual features. Exclusive circuits give
exceptional stability. Also, fixed and
variable delay lines, various electronic
counters. All used in leading research
centers.

AEROVOX

s

The FINEST pin

ELECTRONIC
COMPONENTS

BOOTHS 548 — 550 — 552

(Continned on page 1364)
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21, N.Y. Price per copy: members of the Institute of Radio Engineers $1.00; non-members $2.25. Year
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in the act of February 28, 1925, embodied in Paragra)
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ly subscription price: to members $9.00; to non-
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ph 4, Section 412, P. L. and R., authorized October 26, 1927
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7704

good reasons why
you should attend
the Radio

Engineering Show
Hear...

vital research and engineering papers
on computers, transistors, color TV,
etc., subject-organized in 55 sessions.

Watch...

a computer balance a cane, making
20 corrective moves a.second —at the
IRE Show.

See...

the exhibits of 69 camponents vital to
successful Automation. Or compare
21 different types of Transistors—
and other subminiature components.

Check-up on...

“1955 Instrumentation” shown on
Instruments Avenue. Exhibit group-
ing helps you see more on the

National Convention
At both the Waldorf-Astoria (con-

vention headquarters) and Kingsbridge Armory, you’ll
attend what actually amounts to 22 conventions fused

into one. Hundreds of scientific and engineering pa-
pers will be presented during the many technical
sessions, a large number of which are organized by
I R E professional groups. You’ll meet with the indus-
try’s leaders—enjoy the finest meeting and recrea-

Avenues named.

Audio ¢ Broadcast ¢ Radar
Transistor * Television
Radio * Componenis * Microwave
Airborne ¢ Production

Circuits * Computer * Electronics

an tional facilities in New York.
[_]
Radio £\ Meet...
all your friends. 39,302 attended IRE

Engineering Show

At the Kingsbridge Armory and

1947 - 12,043
1948 - 14,459
1949 - 15,710
1950 - 17,689

. Kingsbridge Palace, you'll walk through 1951 - 22,919
] a vast panorama of over 700 exhibits, displaying the :z:: N :2::3

1954 - 39,302

/ latest and the newest in radio-electronics. You'll talk
shop with the industry’s top manufacturers—enjoy

the conveniences provided for you in the world’s finest °
exhibition halls, easily reached by subway and special A En ’oy. PN

bus service.

Admission by registration only. $1.00 for I R E mem-
bers, $3.00 for non-members. Social events priced

The Convention’s Social Events. It is
good to mingle with your industry
friends at IRE,

extra.

@Get the facts...

faster and easier at exhibits and ses-
. . . sions than you could from weeks of
The Institute of Radio Engineers your own “digging.”

1 East 79 Street, New York
o ree e ror *Send for the 1954 Directory of 604
Exhibitors and list of 100 new

exhibitors.

2A WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE IL.R.E. March, 1955



N EW Sprague Type 28D

Push-Lok™ Electrolytic Capacitors
Give Fast, Fool-Proof Mounting

“ERE’S THE BEST APPROACH yet to elec-
trolytic capacitors for printed wiring board
assemblies.

It’s Sprague’s new Type 28D Push-Lok Elec-
trolytic. Just insert the connecting lugs through
the slots in the wiring board, and the capacitor
is held securely in place until the chassis is ready
for dip soldering . . . so securely that solder gaps
are eliminated. Spring action of the Push-Lok
lugs is strong enough to hold relatively heavy
capacitors in place, even when the board is
carried sideways, or upside-down on a conveyor.
Tab connections are always in close contact with
the printed conductors.Yet, unlike other designs,
no secondary operations are required for this
fast and secure mounting.

Other advantages include:

Fool-Proof Positioning—A Push-Lok can only
be inserted the right way. A wide index terminal
is provided in the mounting ring to index the
assembly on the chassis or other surface if desired.

The Ability to Print Wiring Boards on Both Sides-—
Shoulders on the Push-Lok lugs plus additional
prongs keep the capacitors clear of the chassis.

Safety—Circular shield conforms with sug-
gestions of Underwriters’ Laboratories, Inc.
Tools cannot be inserted easily between the
bottom of the capacitor and the chassis.

FOR COMPLETE INFORMATION on these new Type
28D Push-Lok electrolytic capacitors, write for
Engineering Bulletin to Sprague Electric Co.,

Sprague, on request, will i it -
235 Marshall Street, North Adams, Massachusetts. prague oniff sy hSIN BIcHEe ySU IR LcoH]

plete application engineering service for optimum
results in the use of electrolytic capccitors.

*Push-Lok is a Trademark of the Sprague Electric Company

WORLD'S LARGEST
CAPACITOR MANUFACTURER

Export for the Americas: Sprague Electric International Ltd., North Adams, Mass, CABLE: SPREXINT

SEE US AT THE I.R.E. SHOW-247-249 Instruments Avenue
PROCEEDINGS OF THE I.R.E. March, 1955 3A



How your telephone call
asks directions... and

gets quick answers

Perforated steel cards, which give directions to the Long Distance dial telephone system,
are easy to keep up to date. New information is clipped (1) and punched (2} by hand on
a cardboard template. This guides the punch-press that perforates o steel card (3), and
the two are checked (4). The new card is put into service in the card translator (5).

When the Bell System’s latest dial equipment receives orders to
connect your telephone with another in a distant city, it must find—
quickly and automatically—the best route.

Route information is supplied in code—as holes punched on
steel cards. When a call comes in, the dial system selects the appro-
priate card, then reads it by means of light beams and photo-
transistors. Should the preferred route be in use the system looks
up an alternate route.

It is a simple matter to keep thousands of cards up to date when
new switching points are added or routing patterns are changed
to improve service. New cards are quickly and easily punched
with the latest information to replace out-of-date cards.

This efficient, flexible way of keeping your dial system up to the
minute was devised by switching engineers of Bell Telephone Lab-
oratories, who are continually searching for ways to improve service
and to lower costs. Right now most of the Long Distance dialing
is done by operators, but research is hastening the day when you
will be able to dial directly to other telephones all over the nation.

BELL TELEPHONE LABORATORIES =

P
Improving telephone service for America provides careers for & b5/
creative men in scientific and technical fields. """\-*_-ff//



400

REVERSE VOLTAGE
VOLTS

300 200 10

Ahresuncement to hdustyy.

SILIGON powerp
RECTIFIERS

AVAILABLE FOR THE FIRST TIME
IN PRODUCTION QUANTITIES

% These units are ideally suited for aircraft and guided
missile requirements. Other typical applications that
can benefit from their superior characteristics are
power rectifiers in commercial equipment, magnetic
ampliﬁers, clipping, meter protection and counter cir-
cuits. Anxiety over temperatures is completely elimi-

42‘[ 1892 * nated when they are used in digital computers. Automa-
tion and control engineering suggest additional fields.
Pe'z/a Tnance’

NOUOHhWN =

. Rectification Efficiency Over 99%

. Forward Voltage Drops Averaging 1.5 Volts at 200 MA
. Peak Inverse Voltages to 1,000 Volts

. Operates Continuously up to 200°C.

. Leakage Current as Low as 10-10 amperes

. Rectification Ratios as High as 10°

. Practically Flat Zener Characteristics

/

I
FORWARD CURRENT M,

= TYPICAL
VALUE

/

-

Lo 2.0
FORWARD VOLTAGE

VoLTS

Clianacteniotica:

1. HIGHEST EFFICIENCY

2. HIGH CURRENT

3. HIGH VOLTAGE

4. HIGH AMBIENT OPERATION
5. HERMETICALLY SEALED

6. SMALL IN SIZE

¥ 7. LIGHT IN WEIGHT

8. RUGGED — ALL WELDED
9. LOW FORWARD DROP
10. LOW LEAKAGE

Write for fully illustrated and
informative Bulletin SR-18-3

3
-
= .
- i, STATIC I
| 2| CHARACTERISTICS
‘ TYPE 2SJ20
@ JETEC NO.IN3I8
10
Jetec No, TYPE |Forward Drop | Forward Current | Power Current | Peak Inverse
@ 200 MA Continvous Peak
IN316 | 25J5 2V Max 200 MA 2A 50v
IN317 | 28J10 | 2V Max 200 MA 2A 100v
IN318 | 28J20 | 2V Max 200 MA 2A 200v
IN319 | 28J30 | 2V Max 200 MA 2A 350v
IN320 | 28J50 | 2V Max 200 MA 2A 500v

A Units with peak inverse rating of 850 volts available in sample quantities.

PROCEEDINGS OF TIIE LR.E.

March, 1955
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travel agent.

There’s a difference
when you travel in the
Mainliner manner

6Aa

" | industry,

Be there fasfter...
arrive fresh and relaxed!

FLY UNITED

fo the annval convention of

THE INSTITUTE OF
RADIO ENGINEERS

New York City, March 21-24

Take advantage of United’s fast, dependable Mainliner flights
direct to New York. You can take your choice of service: cither
luxurious First Class flights with delicious meals aloft, or thrifty
Air Coach Mainliner flights with exclusive 2-abreast scating
comfort. A round trip discount is offered on all First Class flights.
Also, ask about the economical half-fare family plan.

Convenient day or night, ’round the clock schedules to 80
U. S. cities coast-to-coast! For expert trip planning and reserva-

tion assistance, call your nearest United office or authorized

UNITED

I]1F

f
Lt l

WHEN WRITING: TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.

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

A

March 21-24, 1955

Radio Engineering Show and LLR.E.
National Convention, Kingsbridge
Armory and Kingsbridge Palace,
N.Y.C.

Exhibits: Mr. William C. Copp, Institute
of Radio Engmeers, 1475 Broadway,
New York 36, N.Y.

April 15-16, 1955

Ninth Annual Spring Technical Con-
ference, Cincinnati Section, IRE,
Engineering Soriety of Cincinnati
Bldg., Cincinnati, Ohio

Exhibits: Mr. Clyde G. Haehnle, Crosley
Broadcasting Corp., 140 West Ninth
St., Cincinnati 2, Obio

April 27-29, 1955
Seventh Regional Technical Confer-
ence & Trade Show, Hotel Westward
Ho, Phoenix, Ariz.
Exhibits: Mr. George McClarathan, 509
East San Juan Cove, Phoenix, Ariz.

May 9-11, 1955
National Conference on Aeronautical
Electronics, Biltmore Hotel, Dayton,
Ohio.
Exhibits: Mr. William Klein, 1472 Earl-
ham Drive, Dayton, Ohio

May 18-20, 1955
National Telemetering Conference,
Morrison Hotel, Chicago, IIl.
Exhibits: Mr. Kipling Adams, General
Radio Company, 920 S. Michigan Ave.,
Chicago, 111

June 2-3, 1955
I.R.E. Materials Symposium, Conven-
tion Hall. Philadelphia, Pa.
Exhibits: Mr. Merritt A. Rudner, United
States Gasket Co.. 611 North Tenth
St., Camden 1, N.J.

Aug. 24-26, 1955
Western Electronic Show & Conven-
tion, Civic Auditorium, San Francisco,
Calif.

Exhibits: Mr. Mal Mobley, 344 N. La-
Brea, Los Angeles 36, Calif.

Sept. 12-16, 1955

Tenth Annual Instrument Confer-
ence & Exhibit. Shrine Exposition
Hall & Auditorium, Los Angeles, Calif.

Exhibits: Mr. Fred J. Tabery, 3443 So.
Hill St., Los Angeles 7, Calif.

Note on Professional Group Meetings: Some
of the Professioral Groups conduct
meetings at which there are exhibits.
Working committeemen on these groups
are asked to send advance data to this
column for publicity information. You
may address these notices to the Ad-
vertising Department, and of course
listings are free to IRE Professional
Groups.

March, 1955



OSCILLATOR

® Continuously Tunable Thru
Video VHF and UHF Frequencies,
50KC-950MC Range

® Sweep Widths to 40 MC
® Single Dial Tuning

Used with a standard cathode ray oscilloscope,
the Kay Calibrated ,Uega-Sweep will display the
response characteristic of wide band circuits over
the frequency range of approximately 50 ke to
950 mc. It features a calibrated dial indication
of the approximate output frequency. The cen-
ter frequency of the sweeping output voltage
may thus be set to an accuracy of about 10%.
The calibrated Mega-Sweep is the ideal instru-
ment for use in alignment of amplifiers and fil-
ters. .. also as an FM source of wide range for
instructional ard lab purposes.

SPECIFICATIONS

Freq. Range: 50 ke to 1000 mc.

Freq. Sweep: Sawtooth, adjustable to 40 me,
Repetition rate, 50 to 100 c/s.

RF Output: High, approx. 100 mv max. into open
circuit. Low, 5 mwv into open circuit.

RF Output Control: Microwave attenuator con-
tinuously variable to 26 db.

Output Waveform: Less than 5% harmonic dis-
tortion at max. output,

Meter: Provides crystal detector current for peak
output.

Regulated Power Supply: 105-125 v., 50 to 60
cps. Power Input, 100 watts,

Send for Catalog 110-A

$495 f.o.b. factory

WIDE RANCGGC]-

KAY ccrric company
14 MAPLE AVENUE

PINE BROOK, N. ).

Dept.
-3

PROCEEDINGS OF THE I.R.E. Mareh, 1955

Mega-Sweep

CAY

SWEEPING OSCILLATORS
for every application

Mﬂgﬂ:SWKK/I

Widest range of the Kay line of sweeping
oscillators. Provides continuous frequency
coverage up through UHF-TV bands —
50 ke to 1000 mc. Widely used in radar
system development and in alignment and testing of TV
and FM systems and components, as well as wide band IF
and RF amplifiers and filters. Freq. range, 10 mc to 950
me. Write for Catalog 100-A. Price, $46S f.0.b. factory.

KAY
111-A CALIBRATED

Mega-Sweep

Higher output model calibrated Mega-Sweep, with zero
level baseline. Higher output facilitates frequency response
testing of UHF converters or tuners. Wider sweep width
permits multi-channel response viewing. Zero level base-
line is convenient means of measuring gain of test circuit.

SPECIFICATIONS
Frequency Range Output Impedance Output Voltage
(Into Load)
1. 10 mc—950 mc 70 ohms unbalanced 0.15 Volts
2. 450 mc—900 mc 300 ohms balanced 0.3 Volts

Sweep Width: Continuously variable to approx. 40 mc max.
Write for Catalog 111-A Price, $57S f.o.b. factory

KAY 112-a catieraveo Mega-Sweep
Same as 111-A, except total frequency range is 800 mc to
1200 mc. Catalog 112-A. Price, $575 f.o.b. factory,

7A



WAVEGUIDE BEND 7557 CIRCULAR WAVE GUIDE BEND »P400

WAVEGUIDE BEND #5356

FREQUENCY METER +P518

BALANCED MIXER #P1026

WHEN WRITING TO ADVERTISERS PLEASE MENTION

$25,,

P

€

V ()

LOW POWER TERMINATION ~F540A

WAVEGUIDE $0° TWIST £558

If you are working in the millimeter region —
or are exploring it —you may be able to save
considerable design and production time by ac-
quainting yourself with our extensive exoerience,
facilities and products in this field.

Available to you right now are over 40 items —
components and test equipment — ready for you
to incorporate in your designs and benches. Com-
ponents for use in the 35 kmcs. band inciude slotted
lines, frequency meters, loads and a spectrum
analyzer adapter. {f you are working with high
resolution radar systems, we can furnish the iong-
life 40 KW 5783 magnetron, the 1N53 diode, com-
plete duplexers, balanced mixers, echo boxes and
many other components such as bends and transi-
tions for operating circular wave guide in the low
attenuation TE,, mode.

BRI Write for detailed specifications and
catalog literature describing our millimeter components,
magnetrons. TR and ATR tubes and silicon diodes.
If you have an interest in the millimeter waves, we
would be pleased to give you the benefit of sur ex-
perience to help you plan your operations in this region.
MICROWAVE ASSOCIATES, INC., 22 Cummington
Street, Boston 15, Mass., Telephone CCpley 7-4441.

231 ROWAVE

R Associates INcORPORATED

PROCEEDINGS OF TIIE I.R.E. March

1955



RADIO ENGINEERING SHOW

of the 1955

=
-
-
-

I.R.E. NATIONAL CONVENTION

March 21-24, 1955, Kingsbridge Armory
Booth Nos. 128, 130, 132, 134, 136, 138, 140

RED BANK BENDIX RADIO CINCINNATI
DIVISION, DIVISION, CIVISION,
Eatontown, N. J. Baltimore, Md. Cincinnati, Ohio
SCINTILLA FIONEER-SENTRAL ECLIPSE-PIONEER PACIFIC
DIVISION, DIVISION, DIVISION, DIVISION
Sidney, N. Y. Davenport, la, Teterhoro, N. J.

North Hollywood, Calif.

The Bendix Divisions exhibiting at the 1955 Radio Engineering Show

of the I.LR.E. National Convention will be happy to discuss how they W
may apply their knowledge and experience to your specific problems.

ATLATIRG CORARE ATV

PROCEEDINGS OF THE I.R.E. March, 1955
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for your

whether it P I-Avs

product
o COMPUTES

RF TRANSISTORS

RADIO APPLICATION

Raytheon RF Transistors create a whole new
concept of portable radio convenience,
performance and economy — portable radios
that run for 500 hours on ordinary, low cost
universally available flashlight batteries,

and that really outperform most tube portables.

CK760 CK761 CK762
Gain in db at 455 Ke. 32 33 33
Gain in db at 2000 Ke. 18 20 22

Collector capacitance (uufd)

Alpha frequency cutoff (megacycles)

Extrinsic base resistance (max. ohms)

COMPUTER APPLICATION

Raytheon RF Transistors combine high alpha
cutoff, fast rise time, the desired dissipation
and voliage ratings and excellent base

current amplification. They mark a milestone
in computer development, design and progress.

CK760 CK761 CK762
Rise time {usecs) 0.05 0.04 0.02
Decay time (usecs) 0.06 0.05 0.03

(measured in circuit which will be supplied on request)

CK760 CK761 CK762
5 10 20
15 15 15
125 125 125

RAYTHEON TRANSISTORS

COME IN AND TALK OVER THESE TRANSISTORS WITH US AT THE I.R.E. SHOW

10A
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EXTENDED
TEMPERATURE
RATINGS
. —50"Cto +150°C

SUPERIOR
ELECTRICAL
RATINGS

YOU GET THESE
when you specify these

6 ma (6K)
12 ma (3K)
Osillogram of reverse transiant response of 1N301 at 25°C

wher switched from 30 ma forward current to —35 voits.
Note less than 3 usecs recovery to full back resistance.

as - =3 p—— b
i MAXIMUM POWER RATING

I 1 N DI - 4 /ERSUS AMBIENT TEMPERATURE

| TYPE 1N300-1N303

Charted here are some of the performance
characteristics and features of four of these Silicon
Diodes. Other characteristics can be supplied to
your requirements. Other Ravtheon Silicon,

Gold Bonded Germanium and Point Contact
Germanium Diodes are available. Complete

data is yours for the asking.

MAXIMUM DISSIPATION (mW)

125
AMBIENT TEMPERATURE (°C)

RATINGS AT 25°C AMBIENT lo%eg":::u‘:r
Minimum Maximum Minimum Maximum Mo ximum Maximum | Maximum | Maximum
Diodes Forward Continvous Zener Reverse Maximum Average Reverse Averoge Average
Shown Type Current Reverse Voltage Current Average Forward Current Dissipa- Forward
Actuol @ 4 1.0 volt Voltage (1. 100:A) @ —10v Dissipation Current @ —10V tion Current
Size (mA) (Volrs) Voits (uA) (mwW) (mA) (uA) (mwW) (mA)
/‘\
4 1N800 8.0
& (Cx733) 12 13 0.001 150 40 0.00 20 13
” F

. ? Jreo) 5.0 60 70 0.01 150 s 0.2 20 12
. 1N303
@ {CK738) 3.0 s 125 0.01 150 30 0.2 20 10

4
77
P &',:7‘:;) 10 215 225 0.01 150 as 0.2 20 8

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE

COME IN AND TALK OVER THESE DIODES WITH US AT THE I.R.E. SHOW

PROCEEDINGS OF TIIE I.R.E. March, 1955 e



FILTRON TYPE FSR-104
600 VDC/250 VAC
100 AMPS
0-400 CYCLES

HIGH ATTENUATION ¢ CONTINUOUS DUTY ® HERMETICALLY SEALED

SCREEN ROOM FILTERS

FILTRON TYPE FSR-502
500 VAC/DC
100 AMPS
Frequency Range T0OG to 15,000 MC

i REER T T T 11711
3 | ATTENUATION CHARACTERISTICS
> OVER 100 DB THROUGH ENTIRE FREQUENCY RANGE FILTRON SCREEN ROOM FILTER FSR-104 1
o D D D WS TS 6D A N T e g8 . . L L »
E 100
=
F4
w
£ 90
< MEASURED IN A SOQ SYSTEM
80 PER MILSTD-220 &~ =~ =
100 KC FREQUENCY 1000 MC

. JUST OFF THE PRESS — Write for your copy !
RADIO INTERFERENCE FILTER CATALOG

This 20 page catalog contains valuable data on
FILTRON RADIO INTERFERENCE FILTERS far
SCREEN ROOMS, INDUCTION HEATING EQUIP-
MENT, DIATHERMY SETS, X-RAY UNITS and
other electrical interference-producing equip- |
ment. Included are illustrated installation rec-
ommendations, essential information on
applications, attenvation
characteristics and me-
chanical dimensions . . .
Your copy gladly sent free
|| vpon request. ¢

,, A
Al i

" INTERFERENCE FREE

Screen room manufacturers specify and install FILTRON Screen Room Filters as
standard equipment.

FILTRON Screen Room Filters are used in the majority of industrial, government
and military screen rooms, to meet the requirements of specification MIL-S-4957,
and wherever critical RF measurements are required.

FILTRON has over 40 types of Screen Room Filters available, ranging from 1 Amp
to 1000 Amps, 28 VDC to 500 Volt AC/DC, 0 to 1000 cycles. Complete technical
information available.

FILTRON RF Interference Filters are also specified in the latest types of Radar,
Radio Transmitters, Receivers, Motor Generator Sets, Inverters, Aircraft, Electronic
Systems, and numerous other "restricted’’ equipments.

When you have an RF Interference Filter problem, consult FILTRON —the most
dependable name in RF Interference Filters.

G. $. Marshall Co., Pasadena, Cal.

Roy J. Magnuson, Chicaga, lil.

Maossey Associates, Inc., Narbeth, Pa.,
Washingan, D. C.

Holliday-Hathaway, Cambridge, Mass., Canaan, Cann.

Sales Offices at: New Yark, N. Y., Great Neck, N. Y.
Rochester, N. Y,, Binghamtan, N. Y,
Waad-Ridge, N. J.

An inquiry on your company letterhead will receive prompt attenfion.

weme EHEFIRON co., INc. - FLUSHING, LONG ISLAND, NEW YORK

LARGEST EXCLUSIVE MANUFACTURERS OF RF

INTERFERENCE FILTERS

Visit our booth 649 Circuits Avenve at the Radio Engineering Show

12 WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF TIHE LR.E.
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High-quality resistors

for your ‘t_q_ugit, jobs!

When you want a resistor that will stand
up under high temperatures, specify
Ohmite Brown Devils. They have been
carefully designed to provide “halanced
thermal expansion.” All parts—core
resistance wire, vitreous enamel coating,
and terminal band—have a thermal
expansion that has been carefully matched.
As a consequence. * Brown Devil ” resist-
ors expand and contract as a unit. This
eliminates cracking of the enamel, keeps
terminals firmly anchored, and prevents
the entrance of moisture.

For many years, these superior Ohmite
resistors have proved their reliability
under the toughest service. Specify them
on your next job.

G e © FIPALT B

OMMITE MANUFACTURING COMPANY, 3617 Howard Street, Skokie, lllinois (Suburb of Chicago)

OHMITE O

RESISTORS have BALANCED
THERMAL EXPANSION!

PATENTED WELDED
TERMINALS

Ohmire welded terminals provide
o perfect and permanently stoble
electrical connection thot ir un
affected by vioratian =¢ high
temperoture.

HIGH TEMPERATURE
STEATITE CORE

This strong, rugged steattile core
has excellent lectrical chatocter-
istics, and a coefficient of thermal
expansion that matches the other
"wiisior matwiiny,

EXCLUSIVE
HIGH TEMPERATURE
VITREGUS ENAMEL

 Thix specisl-tormula endmal was
daveloped By Ohwite after sxien-
~ sive research. Ity thermal sxpan.

mnw reiated to that of
the seatite corw, terndnal, and
resistonce wire.

ovez 00,000,000 sowo !

J® RHEOSTATS

RESISTORS
TAP SWITCHES
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MEASUREMENTS

CORPORATION

Throughout the world, Measurements’ reputation for

accuracy and reliability is your guarantee of satisfactory service.

STANDARD SIGNAL GENERATOR MODEL 65-B

FREQUENCY RANGE OUTPUT RANGE MOQULATION

T AM. 0 16 100%
400 cycles or 1000 cycles
External mod., £0-10,000 cycles

STANDARD SIGNAL GENERATOR MODEL 78

FREQUENCY RANGE OQUTPUT RANGE MOOQUIATION

0.1 microvolt

75 Ke.—30 Mc 1o 2.2 volty

15-25 Mc.; 195225 Mc
15.25 Mc.; 90-125 Me oll0cio0g
Other ronges on order FUCIOROLY

AM. 8200 400 cycles
625—4)0 cycies
Fixed ot opproximately 30%

STANDARD SIGNAL GENERATOR MODEL78-FM

FREQUENCY RANGE OQUTPUT RANGE MOOQULATION
Deviation 0-300 Kc. 2 ronges

FM. 400-8200 cycles
Ex*ernol mod. 1o 15 Ke

STANDARD SIGNAL GENERATOR MODEL 80

110 100,000

86 Mc.=108 Mc. e

FREQUENCY RANGE OUTPUT RANGE MOQULATION
AM to
2 Mc.— 400 Mc 01 10100.000 4 es or 1000 cycles
microvolts Exte | mod. 50.1 ) cyeles

STANDARD SIGNAL GENERATOR MODEL 82

FREQUENCY RANGE QUTPUT RANGE MODULATION

00 Kc¢ <50 volts

est  ontinyously vorioble 0-50%
Ke, 1 M.

nicrovolt to 1 volt from cycles 1c Kc

STANDARD SIGNAL GENERATOR MODEL 84

FREQUENCY RANGE OQUTPUT RANGE MODULATION

A M. 0t 4
) Mc.= 1 M ] e tor
Exter e

STANDARD SIGNAL GENERATOR MODEL 84-TV
FREQUENCY RANGE OUTPUT RANGE MOOULATION

us!
Y )00 M fre x ¢ tion 20 -c
1 t fc Y0

STANDARD SIGNAL GENERATOR MODEL 90

FREQUENCY RANGE OUTPUT RANGE MOOQULATION

) TED Continuously voriable, O to 100%
0 Mc 250 M Y volt oidol Iation 30 cycles
C osite >tion

PULSE GENERATOR MODEL 79-B

FREQUENCY RANGE PULSE WIDTH OUTPUT

Cont sly vorioble Approx. 150 v. positive with respect

& from to ground. "Sync Qutput’ 35 v

05 to 40 croseconds positive with respect o ground.

SQUARE WAVE GENERATOR MODEL 71

FREQUENCY RANGE WAVE SHAPE outPUT
Conti N Rise time less thon O 2 Step ottenuot: /r 25
k t L J to
L egligible overshoot 25 volts Hnsoul le
VACUUM TUBE VOLTMETERS
MODEL 62

VOLTAGE RANGE FREQUENCY RANGE INPUT IMPEDANCE

0.1 . 3 nd 30 cycles to

s A e over 150 Mc Aporoximately 7 mmid

MODEL 67
FREQUENCY RANGE -

YOLTAGE RANGE INPUT IMPEOANCE

)5 te 0 volts 5 10 100,000 sine-wove
pecok-10-peok cycles per second

1 negohm shunted by
30 mmfd.

MEASUREMENTS

BOONTON

CRYSTAL
CALIBRATOR
MODEL TN

STANDARD
SIGNAL
GENERATOR
MODEL 80

MEGACYCLE
METER
MODEL 59

V.H.F. FIELD STRENGTH METER MODEL 58

FREQUENCY RANGE INPUT VOLTAGE HANGE

1to1 microvolts ntennc. 1 to svolts on
M M se gorithmic ovtput meter, bolonced resistonce oftenu-
or with rotios of 10, 100 ond 1000 oheod of oli tubes

INTERMODULATION METER MODEL 31
(NTERMGDULATION RANGE | FREQUENCIES (CYCLES  ANALYZER INPUT VOLTAGES

3%, 10% ond 30% LF. 60 cps

Full scole ronges of
Full scole HF- 3000 cps

3,10, 40 volts RMS

MEGACYCLE METERS MODELS 591F—59-59 UHF
FREGUENCY RANGE FREQUENCY ACCURACY MOOULATION
1 Mc. to 4.5 Mc CW o- 120 cycles fixed ot

2.2 Mc. 1o 400 Mc Within 2 2%, opproximotely 30%. Provision
430 Mz, to 940 Mc. for externol modulation

CRYSTAL CALIBRATORS

MODEL 111
FREQUENCY RANGE FREQUENCY ACCURACY HARMONIC RANGE
25 Mc. Oscil otor: .25-450 Mc
Ke.—1 M 0002% 1 Mc. Oscitotor: 1.600 Mc

10 Mc. Dscitator: 10-1000 mc
MODEL 111-B

FREQUENCY ACCURACY
s

FREGUENCY RANGE HARMONIC RANGE

1 Mc. Oscillctor: 1 — 450 Mc
109 Kc.— 1000 Mc ‘ 0002% 1 Mz, Osciletor: | 600 Mc
10 Mc. Gscilletor: 1 1000 Mc

CORPORATION

NEW JERSEY

WHEN WRITING 1O ADVERT

EDINGS OF THE IL.R.E.



TELEPHONE ANSWERING. when you aren't there, the automatic telephone
answering set takes cver, aelivers previously dictated message in your voice,
records caller's reply and ploys it back to you at your convenience.

filamentary
subminiature
tubes

The Bell System’s new telephcne answering set
and new telephone for ‘‘hands-free’’ and con-
ference use naturally require tubes of the utmost
reliability. Raytheon Filamentary Subminiature
Tubes qualified only after undergoing a long series
of exacting tests by both Bell and Raytheon.

Low microphonics, low power requirements,
high efficiency, long life and, above all, supreme
reliability characterize the Raytheon Tubes in these
newest telephone developments.

It will pay you to find out what Raytheon Fila-
mentary Subminiatures can do to better the per-
formance, convenience and economy of your elec-
tronic equipment.

“HANDS-FREE" TALKING. Telephone set base
has a built-in microphone — you talk without
picking up handset. Tiny desk speaker amplifies
the distant voice so that several persons in a
group can listen to the conversation. For privacy,
you lift the receiver, automatically shutting off
the microphone and speaker. Small cmplifier, not
visible in the picture, furnishes power.

RAYTHEON FLAT PRESS Subminiature Tubes are the
tubes with the SEAL OF RELIABILITY — the longer
glass to metal seal that gives you these important
advantages:

Glass heated only once — no button,
low glass strain, no lead burning

Reentrant seal eliminates breakage
from short bends

Leads completely tinned right to glass

Flat press with in-line leads for easier
socketing, easier wiring, adaptability
to printed circuits

Reliable, long-lived Raytheon Subminiature Tubes in these Bell equipments, illus-
trated above, were tested for dependable, trouble-free service vver long perinds.

RAYTHEON MANUFACTURING COMPANY

RAYIHEON MAKES ALL THESE:

PROCEEDINGS OF T/E I.RE. March, 1955

COME IN AND TALK OVER THESE TUBES WITH US AT THE IRE SHOW
154




CAPACIT

MICRO-MINIATURE

For low voltage d-c miniaturized electronic
equipment (hearing aids, walkie-talkies,
paging systems). Ideal for transistorized
assemblies. Ratings 1-8 uf at 4 v. d-c, 1 uf
at 8 v. d-¢, 0.5 uf at 16 v. d-c. Tolerance —0
to +2009%,. Temp. range —20 to +50° C.
BULLETIN GEA-6065.

PERMAFIL-IMPREGNATED

Designed to meet requirements of MIL-C-
25A, characteristic K specifications, and are
suitable for high-temperature operation.
Ratings 0.05—1 uf at 400 v. d-c. Tolerance
*+10%,. Temp. range —55 to +125° C.
BULLETIN GEC-811.

ENERGY STORAGE

For use in high magnetic fields and high
intensity arc discharge. Ratings: may be
built as high as 2000 joules (watt-seconds).
Tolerance =109,  BULLETIN GEA-4646.

ORS by General Electric

TANTALYTIC*

For electronic equipment requiring small
size, low leakage current, long shelf life,
wide temperature range. Plain or etched
foil, and polar or non-polar types, suitable
for a-c or d-c. Ratings 0.25—580 uf, 3.75—
150 v. Telerance =20%, (plain foil), —15 to
+75% (etched). Temp. range —55 to
+85° C. BULLETIN GEC-808.

STANDARD COMMERCIAL

For motors, filters, communication equip-
ment, luminous-tube transformess, indus-
trial control. Ratings dual rated units (a-c or
d-c) rated at 0.01 —50 uf, at 236-660 v. a-c,
400-1500 v. d-c. Single rated units also
available. Tolerance =109%,. Temp. range

—55 to +85° C. BULLETIN GEC-809.

NETWORK
For guided missiles, aircraft, radar equip-
ment. Ratings: built to user specifications.
Temp. range —55 to +125° C, or to user
specifications. BULLETIN GEA-4996.

NOTE: Ail capacitance tolerances are given at +25° C.

B'ogress ls Ovr Most Important Product

GENERAL &3 ELECTRIC

16a
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METAL-CLAD TUBULAR

For d-c uses where reliability under severe
operating conditions is required (military
electronic equipment). Ratings 0.001 —1 uf
at 100, 200, 300, 400 and 600 working v. d-c.
(Can be applied to a-c circuits with adequate
derating.) Tolerances =5, =10, or =20,
Temp. range —55to +125°C. BULLETIN
GEC-987.

DRAWN-OVAL

For air conditioning and refrigeration equip-
ment, fluorescent lamp ballasts, business
machines, voltage stabilizers. Single, dual
or triple-section types. Ratings 1 —20 uf at
236-660 v. a-c, and 1-15 uf at 600-1500 v.
d-c. Tolerance =109%,. Temp. range —30 to
+70° C. BULLETIN GEA-5777.

*Reg. trademark of General Electric Compaay.

SEND COUPON BELOW for complete in-
formation about G-E capacitors.

General Electric Co,
Section B442-25
Schenectady 5, N. Y.

! I
| I
I I
| Please send me capacitor bullefins I
| checked below. I
I [0 GEA-4646 [0 GEC-808 I
| O ocEa-4996 O GEC-809 |
] DO GEA-5777 O GEC.811 |
| 0 GEA-6065 O GEC-987 |
| [
I Name... ... I
I Position...... I
| |
I Company ............ ettt |
| I
| Address. ... |

|
I City s Zone. ... _State......... |
I |

March, 1955



For Volume Production

The most complete automatic-press facilifies
in the industry. Small tablet presses, high-
speed rotaries, huge hydraulics. Every imag-
inable machine for -efficient production of
simple or intricate ceramics in any quantity.
Open dies for many designs. -

For Superior Quality

No other source offers as wide a selection of
-versatile ceramic materials. Careful matching
with requirements. Many special character-
istic _compositions ~developed for unusual
applications. Latest gauging and testing
equipment. Qual'ty Control at every produc-
tion-step. Expertenced personnel . . . un-
equaled “know how" in handling variables,
gained from over 54 years of technical ce-
ramic manufacture.

For Greatest Economy

Proven production methods . . . the right
equipment for economical manufacture . . .
thoroughly trained operators . . . all com-

bined to give you the best possible ceramics
at the lowest passible cost.

For Important “Extras”

When you specify AlSiMag, you receive

many “extra” benefits. Redesign service . . .

to insure the best possible design for eco-
= nomical manufacture and outstanding per-
formance. Alert production staffs, constantly-
searching for improved equipment, im-
proved methods. Engineering assistance
from men of wide experience, competent 16"
aduise-on problems in many fields. Contin-
uous Research to anticipate your needs and
solve your problems. """

SEND YOUR BLUEPRINT,
SKETCH OR SAMPLE. LET US PROVE WHAT
ALSIMAG CAN DO FOR YOU !

Visit our Booth at the IRE Show,
124 Television Avenue

54 TH YEAR OF CERAMIC LEADERSHIP
RA ,I ” A SUBSIDIARY OF MINNESOTA MINING
A MERICA N lA VA c 0 RPO f AND MANUFACTURING COMPANY

~—~CHATTANOOGA 5, TENNESSEE =

Branch offices in these cities (see your local telephone directory): Cambridge, Mass * Chicago, Ill. ¢ Cleveland, Ohio o Dallas-Houston, Texas * Indianapotis; -
Ind, * Los-Angeies;—Calif. « Newark, N. J. = Philadelphia-Pin;\kyrgb Pa, s St._Llouis, Mo. * South San Francisco, Calif. e--Syracuse, N. Y. * Tulsa, Okla.
‘Canada: Irvington Varnish & Insulator Div., Minnesota Mining &.Mfg. of: Ca Aktd., 1390-Burlington Street East, Hamilton, Ontario, Phone Liberty 4-5735.




... Saves

engieering < 4

AVAILABLE ON EQUIPMENT LEASE PLAN

| FIELD MAINTENANCE SERVICE AVAILABLE
THROUGHOUT THE COUNTRY

18A WHEN WRITING TO ADVERTISERS PILEASE MENTION — PROCEEDINGS OF TIIE I.R.E, arch, 1955



MICROWAVE

FIELD INTENSITY
RECEIVE

» Four interchangeable RF Tuning Heads

o Uni-Dial Tuning

o Double Tuned RF Pre-Selection

o Signal-Lock Automatic Frequency Coatrol

o All purpose AM, FM, Pulse

T he new Polarad Model R Receiver is a fully integrated unit

which combines reliability, ruggedness and simplicity of opera-

tion. Characterized by high sensitivity, low noise figure and

excellent gain stability, this versatile instrument is ideal for

communications, laboratory measurements, field intensity mea-

surements, production testing, and automatic monitoring.

SPECIFICATIONS:

Basic Receiver: Model R-B
Tuning Unit Frequency Ranges:

Model RL-T:
Mode! RS-T:

950to 2,040 mc
1,890 to 4,320 mc

Modef RM-T: 4,190to 7,720 mc
Moael RX-T: 7,260 to 11,260 mc

Signal Capabilities:
CW, AM, FM, Pulse

Sensitivity:
—80 dbm or better throughout
range on all models

- <
20 Wt
Vew peryastt

REPRESENTATIVES -
Philadelphia « San Francisco » Scattie » St.Paul « Syracuse » Washington, 0. C. » Canada, Arnprior Export: Rocke International Corporation

PROCEEDINGS OF THE I.R.E.

Albuquerque

March, 1955

43-20 34th STREET,

« Atlanta « Baltimore « Boston -

Frequency Accuracy:

1%

IF Bandwidth:
3me

Image Rejection:
Greater than 60 db

Gain Stability with AFC:

2 db for 24 hour period

Automatic Frequency Cortrol:
Pull-out range 10 mc off center

Recorder output:
1 ma full scale

Trigger output:

10 v. pulse across 100 ohms

Chicago » Cleveiand »

BROAD BAND
950—11,260 mcs

Range 950 to 11,260 mc with four (4) interchangeable,
plug-in RF tuning units featuring direct reading UNI-DIAL
control.

Low noise figure.
Excellent gain stability.
Automatic frequency controf.

Direct reading output in db with provision for external
metering and recording.

Separate audio and video channels.
Connectors for external IF attenuators.

High sensitivity and broadband tuning achieved with double
tuned cavity preselector which tracks automatically with
the local oscillator.

External type cavity klystron with non-contacting chokes.
Klystron voltages regulated and automatically tracked with
the oscillator.

Audio output:
5 v. undistorted across 500 ochms
FM Discriminator
Deviation Sensitivity:
.7 volts/mc
Skirt Selectivity:
60 db to 6 db bandwidth
ratio less than 5:1

IF Rejection:

50 db
Input AC Power:

105to 125 v., 60 cps., 460 watts
Input Impedance: (ANT)

50 ohms

e W.N\:7.-\»} ELECTRONICS CORPORATION
LONG ISLAND CITY 1, N. Y.

Fort Worth = Kansas City * Los Angeles =

New York

194



PLAIN FACTS ABOUT VIBRATION AND SHOCK MOUNTINGS

FOR AIRBORNE ELECTRONIC EQUIPMENT

OUT-DATED UNIT MOUNT BASE

16 mounting holes and 16 bolts required.

Unit mountings may be improperly attached to the rack,
and are very likely to be seriously misaligned during attach-
ment to aircraft or missile structure.

Even minor discrepancies in spacing and attachment of unit
mounts can defeat the whole purpose of the mounting base, and
result in poor performance and deterioration of equipment.

|
X
|

TODAY’S ENGINEERED MOUNTING SYSTEM

Only 4 mounting holes required.

Prespaced holes in a one piece base plate assure quick,
accurate attachment. Relationship of all 4 holes is definitely
fixed (holes spaced for interchangeability with unit mounts).

No installation errors or misalignment can occur to disturb

: the precise performance of the mounting system as checked and

approved on acceptance tests.

Excessive height required. Unit mount bulk imposes reduced
spacing (X) between support centers, resulting in impaired stabil-
ity (critical in lateral direction). Greater sway space required.

Well Designed Electronic Equipment,
If Poorly Mounted,
Too Often Operates Inefficiently and Unreliably

Failure also can result from use of inadequate mountings which
are not engineered for the particular equipment and purpose.
Conventional shock mounts or so called “isolators”, reasonably
effective when installed under ideal laboratory conditions, become
dangerous trouble makers when installed by usual production line
methods.

Attachment of a base plate to unit mounts to achieve spacing
control is a makeshift arrangement resulting in excessive weight
with no height reduction.

Failure also can result from obsolescent unit mounts employing
internal rubber, organic or synthetic materials which deteriorate
rapidly and are susceptible to temperature and environmental
changes.

The importance of today’s electronic equipment surely justifies
the use of integrated mounting systems designed to meet specific
problems rather than the unreliable application of assembled
“catalogue” mounts.

Note reduction in mounting height. Important space saved. Maxi-
mum spacing (Y) of resilient elements at extreme corners provides
stability. Less sway space required.

Robinson All-Metal Engineered
Mounting Systems Assure Outstanding Performance
and Reliability of Equipment

The Robinson concept of vibration and shock control is
the design and application of 100% all-metal mounting systems.
Engineered with careful understanding of the equipment to be
protected and performance expected, Robinson mounting systems
come to you completely manufactured, ready to receive the elec-
tronic equipment or instrument.

The integration of these mounting systems into the electronic
equipment of aircraft and missiles results in reduction of elapsed
design time and basic development cost.

Robinson Mountings utilize, as main resilient elements, metal
wire cushions (MET-L-FLEX), exclusive with Robinson. This
construction has been thoroughly proven by years of use in nearly
all military and commercial aircraft.

Some other important characteristics of Robinson Mountings:
inherent high damping, non-linear spring rate, performance
unaifected by grease, oil, water, dust, extreme temperatures or
environmental changes.

USE OF ROBINSON ENGINEERED
MOUNTING SYSTEMS results in:

A. Reliable and uniform performance in every installation
under all types of environmental conditions.

B. Reduced cost through “de”ruggedization of equipment
— substantial reduction of size and weight is pessible
by simplified and compact design.

C. Simplified installation — only four attachment holes
required—pre-spaced to save time and assure accuracy.

201 WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.

For full information about this new concept of
vibration and shock control, write or wire today.

ROBINSON AVIATION INC.

/Z&' Lo \_onliot L/fz LI/

West Coast Engineering Office:
3006 Wilshire Boulevard, Santa Monica, California

March, 1955
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X l_. R is the cesignation of Cannon’s

all new audic cord ccnnector . . . the most modern addition to
the long line of distinguished Caanon Connectors featured on all
top-guality microphones. It's really quiet, too!

New resilient insulator and specialized construction of socket
contac: assembly protects against disagreeable mechanizal
interference . . . noise problems encountzred with many other
type connectors when their cables are moved,

pulled or subjected to shock.

Features streamiine design, bright nickel finish, integral cable
clamp, neoprene czble relief, and the time-tested Latch-Lock trat
Cannon picneered on the first audio conmectors. Available with
thrze 1€-amp. or fous 10-amp. contac:s. Available in parel
receptacle type, providing same continuous characteristics.
Availatle from distrioutors everywhere, or from
the factory in production guantities.

Neoprene cable relicf

Integral cable
clamps

Resilient insulator

NEW XLR

Pin Assembly Plug

Socket Assembly Plug

first in connectors

CANNON PLUGS

CANNON ELECTRIC COMPANY \ |

3209 Humboldt St.,
Los Angeles 31, Celifornia

Factories in Los Angeles; East Haven;
Toronte, Canada; London, England.
Reprasentatives in all prircipal cities.
Distributors everywhere. |
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from 100 microvolts to 320 volts REGARDLESS OF WAVEFORM

WITH THE
BALLANTINE
MODEL 320
VOLTMETER
s
\ / \
4 y
e
p—
Ul - e
‘ REPRESENTING:
A distinctly new departure in VIVM design.
!
FEATURING:
A built-in calibrator; — easily read 5-inch log meter; —
immunity to severe overload; — useful auxiliary functions.
/"
. BRIEF SPECIFICATIONS:
/ VOLTAGE RANGE:............. 00000000a0 100 microvolts to 320 volts
[ | DECIBEL RANGE:...............ccivvnnrnnnns —80 dbv to +50 dbv
Lt FREQUENCY RANGE:................. 5 to 500,000 cycles per second
ACCURACY:................. 3% from 15 eps to 150KC; 59 elsewhere
Figures apply to afl meter readings
MAXIMUM CREST FACTORS:........ 5 at full scale; 15 at bottom scale
CALIBRATOR STABILITY:......... 0.5%, for line variation 105-125 volts
p—— INPUT IMPEDANCE:.............. 10 M n.and 25 ppf, below 10 millivolts
10 M n.and 8 ppf, above 10 millivolts
n POWER SUPPLY:. ........vvvnvn... 105-125 volts; 50-420 cps, 75 watt
I Provision for 210-250 volt operation
I 7 DIMENSIONS: (Portoble Model). .. ... ... 14 %" wide, 10" high, 12 %" deep
Relay Rack Model is available
/ WEIGHT: . ... ivivenennnnennneneennnnnennn 21 lbs., approximately
AV
PRICE: $325.
u $

Write for the New Ballantine Catalog
describing this ond other instruments
in greater detail.

“ BALLANTINE LABORATORIES, INC.

102 Fanny Road, Boonton, N.J.

Booth 245, Instruments Avenve, Radio Engineering Show
WHEN WRITING TO ADVERTISERS PLLEASE MENTION PROCEEDINGS OF THE I.R.E. March, 1955
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MICROWAVE
has MECHANICAL FILTERS

Collins mechanically-filtered multiplex equipment provides
simultaneous transmission and reception for voice circuits.
Each of these voice channels may contain up to 16 teletype,
telemetering and supervisory control channels. The system
employs proven bi-lateral, single sideband suppressed carrier
transmission. Intelligence is transmitted only when a circuit
is in use, thereby permitting statistical loading of the system
to achieve a maximum signal-to-noise ratio on each channel.
This method of multiplexing is simplified and made economi-
cal by the use of the Collins Mechanical Filter. The steep
skirt attenuation of this filter permits use of upper and lower
sidebands with suppressed carrier to be employed for trans-
mission of two separate channels.

Collins microwave engineering staff is ready to

assist you in planning and installing your micro- S|x MORE REASO"S FOR COI.I."‘S

wave system.

® Tubeless power supplies using magnetic amplifiers for regulation

® Built-in test facilities to expedite routine maintenance

Visit Collins Booth @ Only five tube types, including reflex klystron
. ® Operates in 6700 mc band using high gain, highly directive
at the New York IRE Show antennas and reflectors. No tower-mounted transmission lines
March 21-24 ® Designed for reliable unattended operation, optional automatic

switchover to standby equipment with fault alarm

@ Facilities may be expanded at minimum cost
Write Microwave Dept. A for descriptive literature.

COLLINS RADIO COMPANY

Cedar Rapids, lowao

7\
[T

261 Modison Ave., NEW YORK 16

1930 Hi-Line Dr., DALLAS 2

2700 W. Olive Ave., BURBANK

Collins Rodio Company of Canodo Ltd., 74 Sparks Street, OTTAWA, ONTARIO

=
i

Il

E

PROCEEDINGS OIF T 1.R.E. March, 1935

Y
w
)



P ]
. « » dependable BUSS FUSES help
protect the Product and your Reputation

BUSS fuses are made to protect — not to blow
needlessly. A sensitive electronic device tests every
BUSS fuse normally used by the Electronic Industries.
Any fuse not correctly calibrated, properly constructed
and right in all physical dimensions is automatically
rejected.

This careful testing is your assurance that BUSS fuses
will open and protect equipment against damage when
there 1s trouble on the circuit. If a poorly made fuse
doesn’t open when it should on an electrical fault,
something else will burn out.

BUSS fuses also safeguard your good-will by elim-
inating needless blows. A useless shutdown caused by
a faulty fuse blowing when trouble doesn’t exist can
be most irritating to your customer. It could jolt his
confidence in you.

Surely it is wise to rely on fuses that help you avoid
troubles by offering dependable protection under all
service conditions.

Then, why not be sure your buying and stock records
specify BUSS and FUSETRON fuses . . . you'll find it
convenient to use BUSS as the one source for all your
fuse needs.

Makers of a complete line of fuses for home,
farm, commercial, electronic and industrial use.

BUSSMANN MFG. CO. m (Division of McGraw Electric Co.) e

TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

University at Jefferson, W St. Lovis 7, Mo.
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Build top pertormance into

YOUR PRODUCTS

Low cost Tenney test chambers
will solve your high and low
temperature problems

portable hi-lo
dry ice chamber cubic interior 8 cu. ft.

range —100°F. to {-200°F. - exterior 36” H. x 52" W. x 33” D.
control accuracy +2°F, dry ice capacity 50-70 pounds

Now you can check your products accurately at every stage with Tenney
environmental test chambers. .. in research. product development, production,
quality control.

This new TDI-8 HI-LO dry ice chamber is typical of the wide range cf versaltile,
low-cost units developed by Tenney for manufacturers of electroniccomponents,
electrical equipment. instruments, plastics, metal parts, and a variety of
diversified products Yor military or incustrial applications.

With standard Tenney equipment you can simulate altitude, temperature (high
and low), humidity, fungus, sand and dust, and combinations of these conditions.

Mcre than 3,000 Tenney test chambers are in use in leading plants aad
laboratories throughout the country. Tenrey has the largest specialized
engineering staff in the industry to solve yaur individual environmental
testing problems.

Write today for Bulletin TD1-8 covering the HILO dry ice chamber above...and
for information on other Tenney test chamters: to meet your exact specifications.

SALES QFFICES: Baltimore; Chicago; Indianapolis;
Kansas City; Los Angeles; New 1090 SPRINGFIELD ROAD, U NION, N. J.

York; St Louis; San Francisco; Plants: Union, N. J. and Baltimore, Md.
Ottawa, Canada Member of Environmental Equipment Institute

SUCINEEIECREGERVELINE N rers of Refrigeration and Environmental Equipment

@ 102
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Multiple Unit
Carbon Controls

—1n New Cost-

Saving Design

Resistance values: 250 ohms to 10 megohms, in a variety
of tapers.

Shaft: Flex phenolic, with slotted end; lengths — zero up
to 1" F'MS in Y§" increments.

Rear view shows simple,
rugged design, with re-
sistance wafer attached
directly to phenolic panel.

Parts distributors in all major cities stock Mallory
standard components for your convenience.

Serving Industry with These Products:
Electromechonical —Resistors o Switches o Television Tuners e Vibrators
Electrochemical — Capacitors e Rectifiers ¢ Mercury Batteries
Metallurgical—Contacts ® Special Metals and Ceramics ® Welding Materials

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.

ACOMPLETELY new type of carbon control
just developed by Mallory offers opportuni-
ties for important savings in vour production.
Available in single, dual and triple units, this
model features a unique strip-type phenolic
panel construction that is particularly appli-
cable to TV alignment controls.

SAVES PRODUCTION TIME...

A dual or triple unit can be mounted in no more
time than your assemblers now need for a
single control.

REDUCES COMPONENT COST...

The new simplified design makes it possible for
Mallory to produce multiple units at costs ma-
terially lower than that for a corresponding
number of conventional single controls.

FLEXIBLE DESIGN...

This unique design offers many adaptations. ..
at low cost. Phenolic hex shaft with screw
driver slot makes for ready adjustability and is
supplied in 1§” increments of zero to 74" FMS.
Terminals can be solder lugs or wire wrap
solderless type. Mounting arrangement can be
holes for riveting or twist tabs. Resistances
cover the range from 250 ohms to 10 megohms,
with rotational stop provision.

Minimum spacing of shafts . . . 13%¢” between
centers . . . is identical with that required for
single controls. You can install the new units as
direct replacements in many existing chassis
and mounting plate designs. Special center
spacings can, of course, be supplied.

Plan to take advantage of these new economies
in the equipment you are now designing ... and
investigate the possibilities for using them in the
products you are now manufacturing. For tech-
nical details, and for engineering assistance by
Mallory specialists, write or call Mallory today.

Expect more...Get more from

ALLORY

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

March, 1955



More Uses From ONE Instrument

s 41l

PIUS LFE's New PLUG-IN fealure which greatly
increases the number of applications which can be
serviced by one instrument. More X-zxis flexibility
and unmatched versatility — at fower overall cost.

Specifications

X-AX1S PLUG-IN ADAPTERS

Modelts)y 1400, BASIC, with 500 tc 000 cps trigger generator.
1401, SWEEP DELAY, continuously vaiable from 5 sec. 10 .1 sec.
1402, VIDEO SWITCH

1403, GATED MARKER GENERATOR, 01 to 1080C » sec

1404, TV TRIGGER SHAPER, triggeis oa composie video signal
1405, LONG SWZEPS, from .1 4 sec. fem. to: 10 sec. fem.

BASIC SCOPE ° g
Y-Axis Amplifier

Daflection Sensitivity — 15mv. fcm. p-pfar bothd-c and a-c tmax.»
Max. Signal Valtage — 500 volts. ¢ a

Frequency Response — d-2 to 10 mc ¥sec. (3 db pointy

Transient Response — Rise time (1095,-90C71 — 1035 u sec.
Linearity of Deflection — Max. deflecticn. 5°. At 2,57 unipolar de
flection, maximum compression is 10 5.

Signal Celay —C.25 u sec.

Input Termination — 53, 72, or 93 ohms.

Input *mpedance — ! megohm, 30 yul.

X-Axis
Sweep Time Range, calibrated ~ .1 4 sec femto.] sec. fem.
External Sweep Sensitivity — 2 vols fom., p-p.
Frequency iResponse — DC to 1 Mc.. (31 db. point
Triggers — Interral or External to 10 me., 60 cps
DC: Blanking.

OTHER FEATURES

Flat-face CRT Type 5-ABP1 (P7 or P11 optional) — Accelerating
Potential 3000 - 4000 volts

Defixction Plates Accessible.

Power Requirements: 105-125 V., or Z10-250 V.. 50-60 cycles.
385 watts.

Dimens:ons: 13" w, 1% h, 21" d.
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LABORATORY FOR ELECTRONICS, INC.
75 Pitts Street Boston 14, Mass.

@

OSCILLOSCOPES MAGNETOMETERS COMPUTERS
SOLID DELAY LINES SPAR SPAR-S
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Desisned for Application
Mu Metal Shields

The James Millen Mfg. Co. Inc. has for many
years specialized in the production of magnetic
metal cathode ray tube shields for the entire
electronics industry, supplying magnetic metal
shields to manufacturing companies, labora-
torics and research organizations. Stoek shields
are immediately available for all of the more
popular sizes and types of cathode ray tubes as
well as bezels for 2”7, 3"’ and 5"/ size tubes.

JAMES MILLEN

MAIN OFFICE

Many production problems, however, make de-
sirable special shields designed in conjunction
with the specialized requirement of the basic
apparatus. llerewith, are illustrated a number
of such custom built shields. Onr custom design
and fabrication department is at the service of
our customers for the development and manu-
facture of magnetic metal shields of either nic-

oloi or mumetal for such specialized applications.

MFG. CO., INC.

AND FACTORY

MALDEN, MASSACHUSETTS, U.S.A.
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RUGGEDIZED INSTRUMENTS,

ROLLER-SMITH

\L J | Provides One Source
. for All Your Instruments

With the introduction of A.C. Rug-
gedized panel instruments, Roller-Smith
has made their famous precision instru-
ment line one of the most complete ever
offered . . . one which provides you with
a single source of supply for all your

instrument needs.
Styled by leading industrial designers

and featuring an eye-appealing “New
Look,” the A.C. Ruggedized line matches
other Roller-Smith panel instruments
and provides maximum readability, ac-
curacy, and maintenance simplicity.
Available in 214" and 315" hermetically
sealed cases, these instruments conform
to specification MIL-M-10304 (Sig. C).
These A.C. Ruggedized instruments, like
all other Roller-Smith products, are pro-
duced by master crafismen with nearly
50 years of precision engineering and
manufacturing experience. Whatever

An extra feature—new ‘‘wrap around' your instrument problem, consult us for
shroud with gasket seal makes these mefers
as modern in appearance as they are de-
pendable in performance. Precisely built,
their neat functional form expresses the
forward thinking of our engineers,

a practical, economical solution.

Otihibe SR L,

¢ O R A T O N
1825 WEST MARKET STREET @) BETHLEHEM, PENNSYLVANIA

Precision Products Since 1908

See these and other outstanding Roller-Smith products featuring the “new-look” at Booth 702 . R.E. Show, Kingshridge Armory, New York City, March 21-24, 1955.
30A WHEN WRITING TO ADVERTISERS PLEASE MENTION PROCEEDINGS OF TIHE 1.R.F.



If you cannot attend, drop us
o fine for our latest catalog
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- amplifier klystrons
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*Pulse ratings many times CW ratings are available on most
Eimac klystrons,

Eimac amplifier klystrons are performance proved
in extended range UHF and microwave communications systems

Eimac amplifier klystrons, performance proved
in high power extended range microwave
communications systems, now cover the spec-
trum from 225-3000mc. The Eimac 3K50,000L
series, with 10kw/CW power output, power
gains of over 1000 times, over 40% opera-
tional efficiency, long life and reliability, are
typical of Eimac high power UHF Klystrons.
Of copper and ceramic construction, Eimac
klystrons offer wide range tuning and easy

input and output coupling through the use of
external resonant cavities which leave the
vacuum system free of RF circuitry. Light
weight, allowing easy installation and main-
tenance, plus simplified design, minimizing
production and stockpiling problems, make
Eimac klystrons more practical and economical
than any other.

See the klystrons selected to pioneer high power extended
range microwave communications systems by visiting the
Eimac booths, 549-551, at the L.R.E. show in New York March
21-24. Management and Engineering representatives will be
on hand to discuss Eimac tubes and their application.

EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA
THE WORLD'S LARGEST MANUFACTURERS OF TRANSMITTING TUBES

G
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Engineers of these four companies will be available at Booths
620-622-624 on Circuits Avenue to answer your questions about

. . electronics systems, airborne armament,
ordnance equipment, and industrial instruments,
developed and produced by THE W. L. MAXSoN CORPORATION

. precisior snap-acting switches,
acceleration-sensitive switches, and accelerometers
made by UNiMAX Division of THE W. L. MAXSON CORPORATION

. . transformers, audio amplifiers and power supplies
engineered and manufactured by
the LANGEVIN MANUFACTURING CORPORATION

. . electrical test equipment for aircraft
designed and built by UNITED MANUFACTURING COMPANY,
Division of THE W. L. MAXSON CORPORATION

MAXSON develops and manu-
factures systems, subsystems,
and components in armament,
navigation, electronics, and spe-
cial devices.

Ask for facilities report.

PR o Ol Forges Powm. sout Long Tehind Oty snd Nyw Yl ¥ X
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Inside this mobile ground station, test flights of the Avro
Canada CF.100, RCAF all-weather interceptar for continental

defense, are "*seen’’ and “'heard”" with Ampex magnetic tape

recorders.

MAGNETIC TAPE RECORDING
helps produce better designs faster

At Avro Canada, as at all major flight test locations in the United
States, all test data transmitted by radio telemetry is permanently —
completely — and accurately — recorded on magnetic tape. This in-
volves 67 separate items of information per second — items such as
temperature, pressure, revolutions, acceleration, yaw and roll. The
data is “magnified” on playback at slow speed, permitting Avro engi-
neers and aerodynamists to critically study each parameter in gas

turbine and airframe designs.

AVRO USES AMPEX MAGNETIC TAPE RECORDERS

CORPORATION

The Aircraft Division of Avro Canada, Malton, Ontario is one of the many
diversified users of Ampex magnetic tape equipment for data recording.

Ampex recorders are widely preferred for special installations requiring
broad frequency response, precise timing, extreme stability of tape motion,
high shock resistance and reliable accuracy on transients. A wide variety of
models are available featuring pulse width, frequency modulated and direct
recording techniques . .. for airborne, mobile, rack-mount or console appli-
cations ... in any frequency band from zero to 100,000 cycles per second.

Ampex 306 Recorder,
0 to 5,000 cps.

MAGNETIC RECORDING HAS MANY APPLICATIONS
Because magnetic tape data is convertible to any form (e.g.: oscillograph
traces, scope reading, computor feeds, control signals or punched cards),
many practical applications result. Examples are:

* Data Computing ¢ Machine Control ¢ Advanced Research
* Test Cycling * Process Regulation

LET AMPEX EVALUATE YOUR SPECIAL NEEDS
Without obligation, find out whether “live memory" techniques can be ap-

plied to your aperation, or ask for our 16-page illustrated bulletin. Contact
your nearest Ampex representative, or write or wire Dept. G-1892.

934 CHARTER STREET, REDWOOD CITY, CALIFORNIA

BRANCH OFFICES: New York; Chicago;
Atlanta; Son Francisco; Dayton; Callege
Park, Maryland (Washingtor, D.C. Area).

KEON

Distributors of Ampex Audio Equipment listed in your phone directory.

WHEN WRITIXG TG ADVERTISERS PLEASE MENTION — PROCEEDINGS OF TIHE I.R.E.

DISTRIBUTORS FOR AMPEX INSTRUMENTATION RECORDERS: Radio Shack,
Boston; Bing Crasby Enterprises, Los Angeles; Southwestern Engineering &
Equipment, Dallas and Houston; Canadian General Electric Company, Canada

March, 1955



TYPE 310 OSCILLOSCOPE seriat

It's New!

and this is its

ACTUAL SIZE

DC to 4 mc
23% Ibs.

INTENSITY SCALE ILLUM.

CXCEC

f—-VERTICAL AMP.
VOLTS/DIV.

catiBraTED]| B

VERTICAL HORIZONTAL
POSITION POSITION

@
(4

TIME BASE — TRIGGER
AC T INT. =7 D€

U SEC.

STABILITY
TRIG. LEVEL

DIMENSIONS 634" X 10" X 17°

I

CALIBRATOR —

VOLTS PEAK TO PEAK

NON-CALIBRATED |

TEXTRONIX, INC,,

PORTLAND, OREGON, U.5.A

Seeit... Tryit... at the 1955 IRE Show.. Booth 129

PROCEEDINGS OF THE I.R.E. March, 1955
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MECHANICAL
INTEGRATORS

from FORD INSTRUMENT

for extreme
accuracy in
computing and variable
speed applications

® STANDARD INTEGRATORS

in 22 and 5 disk diameters
FOR EARLY DELIVERY

® and a variety of SPECIALS, such
as component and tangent inte-
grators.

Ford Instrument’s standard inechani-
cal integrators utilize the Company’s
two-ball and disk low-friction design,
Supplied with a patented ball roller
tilt device which minimizes ball slip
for all carriage positions, these inte-
grators are high precision units for a
wide variety of computing and vari-
able speed drive applications.

FREE — Fully illustrated
bulfetin gives speci-
fictltions and perform-
ance information. Please
address Dept. IRE

47
@  FORD INSTRUMENT
COMPANY

Division of The Sperry Corporation
31-10 Themson Ave.
Llong Island City 1 N ¥

Ford Instrument’s standard components

Rate Servo
Generators D'fterestiols Motors
-T
Telesyn Telesyn
Resolvers Integrotors Synchros

March, 1955



Barton hrowne advs rivsang

Better for you

Pyramid will now
be listed 1n
Photofact folders.

Pyramud has joined the select group of manufacturers wio
participate in this most valuable of all service aids to make
available tc you an immediate cross reference between the set
manufacturer’s part and the part number of the exact
l’wamu/ equevalent.
You will find Pyramid capacilors as original comporents
wn sels hearing suc; famous brand nanwes as

PHOTOFACT

RCA ¢ GE e CBS ¢ Arvin ¢ DuMont e Zenith e Raythecn e Emerson
Motorola e Sylvania e Packard-Bell o Hallicrafters o Westinghouse ¢ Hoffman
and at leading parts distributors everywhere.

@P\ RAMID ELECTRIC CO., 1445 Hudson Boulevard, North Bergen, N. J.
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MAGNETICS inc.

7)

LInanece -

HERE'S WHY

Only Magnetics, Inc. “‘Performance-Guaran-
teed” Tape Wound cores are guaranteed 1o
meet your performance specifications. These
are truly the most economical tape wound
cores offered to industry today, for their
guaranteed performance cffects major sav-
ings on your production line. They aresold to
you at no increase over standard core prices.

When you specily “Performance-Guaranteed” Tape Wound Cores from Magnetics,
Inc., you have vour choice of the largest selection of standard tape wound cores
offered by any manufacturer. In addition, the nationally renowned Magnetics
Engincering and Development Department will design cores to meet your product
needs as a completely free service.

Why not write us today. and put Guaranteed Performance to work for you?

/1%77/7/7///'/ -%ﬂ?f/ﬁ//(’ﬁ/ BOBBIN CORES, TOO

Tiny Bobbin Cores made with ultra-thin tape down to 0.000125” in thickness, and
possessing very rectangular hysteresis loops-under pulse conditions, are now avail-
able for the first time with the famous Performance-Guarantee. If temperature
stability, low coercive value, high saturation density. and ability to switch from
positive to negative saturation in a very few microseconds, are of value to you, it
will pay you to investigate Magnetics, Inc. Bobbin Cores.

WANT THE COMPLETE STORY?

IUs easy to get the detailed story . . . simply write on
company letterhead. We'll send complete literature,

MAGNETICS inc.

containing specifications and design information. DEPT. 1-15, BUTLER, PENNSYLVANIA
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INCOMPARABLE Frequency Stability. ..

for Airborne X-Band Radar Receivers

Now — at a New Low Cost — Varian announces the rugged VA-203 . ..
most advanced reflex klystron ever developed for airborne radar and
beacon local oscillator service. The exclusive brazed-on exterral tuning

GUARANTEED SPECIFICATIONS
8500 ta 9600 nc VA-203  VA-201

cavity provides frequency stability obtainable in no other klystron. This Resanatar Valtoge 0V | 250V
construction provides outstanding stability during shock, vibration and Heater Valtage 63V 63V
temperature cycling . . . takes punishing 50 to 100 G shocks and provides NEaTeTICT e, 0.45 Amp | 1.2 Amp
absolutely relicble operation at high altitude WITHOUT pressurization.

Pawer Output 20mwW, 15mW,
For Super-Rugged Service (Shocks to 250G) . . . Varian ofters the VA-201 pio Min
klystron. This tube is equipped with integral molded silastic leads, is similar Electranic Tuning 30 Mc, | 30 Mc,
to the VA-203 and performs with the same absolute reliability. Renge i L il

Vit;rgt‘i:'on M ot p.‘p MA:,(“ :f AA::':

All these exclusive Varian features... S SN Wbl R

Withstands 50 to 100 G shocks {up to 250 G's for the VA-201)
VA-203 weighs less than 4 ounces. Both tubes mate directly to standard

waveguide flanges. Ea E
> THE
MARK OF
/D'Aq Oll’k 6 ,J LEADERSHIP
KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, R.F. SPECTROMETERS, MAGNETS,
STALOS, U.H.F. WATERLOADS, MICROWAVE SYSTEM COMPONENTS, RESEARCH AND DEVELOPMENT SERVICES

PROCFEDRINGS OF TIHE ILR.E. March, 1755 39a

% Unique brazed-on external tuning cavity assures exceptional fre-
qulgrz)cly stability. I | g . GET COMPLETE TECHNICAL DATA and
% Reliable operation at low voltage and from poorly regulated power supplies. specificatiogsion tie oulstonding new VA:203
% Negligible microphonics. ond its companion VA-201 . . . finest kly-
% Slow tuning rate . . . long tuning life . . . single shaft tuner adapts easily strans made for airborne rador. Write to our
to motor tuning. Application: Engineering Department today.
*
*




IT'S GOOD FOR

YOUR SYSTEM

BEFORE

tone up your spectrum
High Power

with a

In addition, Litton Magnetron

Load Isolators...

® Reduce frequency puiling.
¢ Provide broad band operation

with high isolation.

. IR 7 7 0

® Present low input VS\WR. Litton Magnetron isolators greatly

¢ Reduce moding. improve tube performance.

® Decrease AFC requirements.

¢ M\inimize variation in power LITTON
output with changing loads. ::::: 4

® Require no sepurate cooling ” MODEL X-101
system. . MAGNETRON

® Require no external power . LOAD ISOLATOR
supply.

CONDENSED SPECIFICATIONS

_x2s0
6-96 hr

xi0t

A

10 db 104> 1840 P
et 0sdbd 140 @)
Power Handling 300 KW peak 100 KW pea AQJeatis N LITTON
Capacity 300 W average 100 W average | MODEL X20L

Permanent

Permanent
magnet e

Magnetic Field
Tnput VSWR

output terminated)
Flange

Weight

1,05 max. 1.10 max,
1639 U

Less than

Other precision produets
of the Litton Components
Divigion include:
Microwave Rotary Joints,
multi-turn Potentiometers,
single-turn Potentiometers,
Metal Film Resistors,
Delay Lines.

40

WIHEN WRITING TO ADVERTISERS PLEASE MENTION

Use a Litton Magnetron Iso-
lator to insure concentration of
energy in the useful pass band
of your system. Without this
device mismatched loads cou-
pled with long lines spread
transmitted energy into un-
used portions of the spectrum,
seriously impairing system
performance. By employing
the unidirectional properties
of magnetically polarized fer-
rites at microwave frequencies,
these new circuit elements iso-
late the microwave source
from load reflections, permit-
ting high power magnetrons
or klystrons to operate satis-
factorily into long lines termi-
nated in poorly matched loads.
With a particular VSWR
usable length of line for stable
magnetron operation may be
increased four to five times by
incorporating a Litton Load
Isolator with isolation of 10 db

Or more,

New ferrite circuit elements are
designed to improve system opera-
tion by minimizing long-line effects
and other loading problems.

Developed and manufactured by

specialists in the production of
microwave systems and components,

for improved performance in high-
power radar and other microwave
systems.

X20t
B YXIT

LABORATORY
LOAD I1SOLATOR

<
for laboratory use, to obtain
maximum performance from
your “X"” band test equipment.

COMPONENTS DIVISION

Write for complete
data and name of nearest
representative. . .

mmdustries

336 N. FOOTHILL ROAD. BEVERLY HILLS, CALIFORNIA ® CRESTVIEW 4.7344
215 S. FULTON AVE., MOUNT VERNON. NEW YORK ® MOUNT VERNON 7.6609

- color

etched and
‘electro formed
>\pretision
parts

BUCKBEE
MEARS
COMPANY

Lindeke Building
SAINT PAUL 1, MINNESOTA

PROCIEEDINGS OF THE I.R.E. Var
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1 to

5 ratio
your quality
insurance

@ 21 INSPECTORS to each
100 production workers—
a 1 to 5 ratio.

@ ALL units thoroughly
inspected on exacting
custom equipment.

e UNIQUE inspection procedure
for each application.

EXTREME MANUFACTURING ACCURACY

o EVERY gear cut with an AA hob and
rolled against a master.

e EVERY final grind on every shaft run
through a Sheffield comparator set by
“jo" blocks.

® EVERY bearing bore checked with an air
gauge and XX plug gauge.

A wide variety of rotating electrical components for
electronic and airborne applications . . . designed and
e o produced to your specifica-
tions. Send your requirements
to OSTER design engineers.
Write for “The Oster Story of
Quality" today.

d‘ ~ MANUFACTURING CD.

AVIONIC DIVISION
RACINE, WISCONSIN

Your Rotating Equipment Specialist




NEW PRODUCTS

A NEWS and

March 1955

Test Set

Electronic Measurements Corp., 280
Lafayette St., New York, N. Y., recently
announced three instruments; Model 106
VTVM; Model 500 rf signal generator;
Model 208 tube tester for, basic radio and
TV recciver servicing. Included without
charge with this new offer are Model CRA
picture tube adaptor for the Model 208,
and two Model IS “Eye Level” instrument
stands.

With the Model CRA, picture tubes
can be checked in or out of sets and car-
tons. Price is $68.55.

Potentiometer Elements

Helco Products Corp., 2041 Colorado
Ave., Santa Monica, Calif., has announced
plans to specialize in the manufacture of
precision potentiometer elements as in-
tegral parts of the customer’s product.

The company believes its increased
specialized services will be an asset to in-
strument designers, resulting in more
balanced design, saving in space and
weight, reduced torque, closer alignment
and better compliance with environmental
and functional specification.

The company is currently producing
precision potentiometer components for
aircraft, electronic and instrument sys-
tems. All units are available with res'stance
wire 0.4 mil and up, with adjustable termi-
nals and taps, of size and weight ideally
suited for miniaturization. Ganged units
are adjustable for both total length and
electrical centers,

42A WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE LR.E.

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

Ratio Meter

A new panel meter to indicate the ratio
of two direct currents is being produced by
Thomas A. Edison, Inc., Instrument Div.,
West Orange, N. ].

cumnENT
£015

-

The instrument has a capacity to
handle 50 ma in either coil and wiil ac-
curately indicate a ratio on an input of 2
ma minimum. Scale tolerances are based
on an angular tolerance of 1°.

The movement uses a pair of fixed coils
surrounding a small alnico magnet at-
tached to a pivoted pointer shaft. With
equal current in both coils the pointer will
indicate unity ratio (1). An increase in
strength of one current over the other will
pull the pointer right or left of center to
indicate a ratio. Price is about $43.00.

Transformer

Condenser Products Co., Div. New
Haven Clock & Watch Co., 140 Hamilton
St., New Haven, Conn., is introducing a
high voltage oil immersed transformer for
use in ac and high voltage test equipment
and high voltage power supplies.

]

The company does not contemplate a
standard line at this time and will limit its
production to custom business including
prototype and large production orders.

The transformers are made in both 60
and 400 cps types up to a 5 KVA power

level. Condenser Products impregnates
these transformers with the conventional
types of high dielectric strength trans-
former oils, as well as with silicone oil for
high temperature uses.

Power Supply

Seven regulated current ranges from 1
ma to 1 ampere and four regulated voltage
ranges from 10 volts to 100 volts.

The PS-171 power supply was de-
veloped by Scientific Specialties Corp.,
Brighton 35, (Boston) Mass., for use in
transistor measurements. The regulated
output current of I ampere maximum is
high enough to accommodate power tran-
sistors.

The instrument contains a high gain
vacuum tube regulator circuit which is
stabilized to keep the output current or
voltage constant at dc and also maintains
high output impedance (when used as a
constant current supply) or low impedance
(when used as a constant voltage supply).
The above holds true even when a pro-
gramming or smusoidal signal whose fre-
quency is as high as several hundred cycles
is superimposed on the dc through termi-
nal jacks provided.

Front panel meter indicates voltage or
current output directly. Absolute ac-
curacy is better than 0.25 per cent. Precise
setting to 0.1 per cent is by a 10 turn
Helipot. Regulation is better than 0.1 per
cent for load changes from zero to full
load and line voltage changes from 105 to
125 volts. Hum is below 0.05 per cent of
full scale on all ranges.

Transistors

Metropolitan Overseas Supply Corp.,
1133 Broadway, New York 10, N. Y., has
been appointed distributor for the Siemens
& Halske Aktiengesellschaft.

A new line of quality transistors for
amplification and switching is available to
the trade as a result of this merchandising
venture.

Characteristics, ratings, and installa-
tion procedures are available from the

distributor.
(Continued on page 46A4)
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advanced desigr brings yoee

"PLUG-IN"

ATTENUATION NETWORKS

Combining a wide range of attenuation with a "plug-
in”’ feature for adjusting input and output impedance.

n Daven Series 690 Attenuation Networks, the exclusive “plug-i

\'é feature permits input or output impedance to be changed to any value by su
stituting “plug-in” pads of the particular impedance desired.

These networks are intended for use in general laboratory and production
testing. They are extremely rugged, flexible and reliable. They are available in
either “T” or “Balanced H” circuits. A range of either 110 DB in 1 DB steps can
be obtained on the 2-dial series, or a range of 111 DB in 0.1 DB steps on the 3-dial
series. A special card type, non-inductive winding is used, giving a frequency
range of from zero to 50 KC. These units may be used above 50 KC with only a
slight decrease in accuracy. Resistor units are calibrated to =-1.0% accuracy and
operate at a +20 DB (0.6 watt) maximum input level.

To insure low contact resistance and uniform contact pressure Daven
patented “knee-action” switch rotors are used. Silver alloy rotors, slip-rings and
contacts insure finest electrical performance. Daven'’s exclusive “plug-in” impe-
dance Matching Networks are available in a wide range of impedance and loss.

Write for complete catalog data.

“DAVEN.
€0. 195 Central Ave., Newark 4, N. J.

Visit Daven at the 1.R.E. Show
543 & 545 Components Avenve

Series 699

WORLD’S LARGEST MANUFACTURER OF ATTENUATORS




SERIES
“QRE"

QUICK-
DISCONNECTING
SELF-ALIGNING

6, 12, 18,
24, 34, 208
Contocts

MINIATURE
and SUB-MINIATURE

ELECTRICAL
CONNECTORS

The Accepted Standard for

QUALITY » COMPACTNESS ® RUGGEDNESS
LIGHT WEIGHT « DEPENDABILITY

\X‘)“'
W Va\

W)

1
t

3

.

DAVEE

wavt TYPES “200”
to “900”

NEW Designs &
Applications

On display at the
Radio Engineering Show

Booth 628
Circuits Avenue

Used in
AN’ Shells

Va ACTUAL S$IZE

SERIES
“HM"

HERMETIC PLUG
{Reund Hale)

Used with
o
Receptacies

AIRCRAFT

SERIES *‘MRE”

MINIATURE

SERIES
“A"

7,8,

9, 14,
18, 20,
21, 26,
34, 47, 50,
75 Comracts

7,10,
15, 18
Contacts

24 ACTUAL $IZE

T’YPE “B ”

MOISTURE
PROOF

12,14, 24
Contacts

Va2 ACTUAL SIZE

Winchester Electronics, Inc. Products
end Designs are Available Only
from Winchester Electronics, Inc.

WINCHESTER
ELECTRONICS

INCORPORATED

RN
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CRITICAL QUALITY
CONTROL

Means the Finest in
Frequency Control
in

[ J

CRYSTALS

Midland makes more frequency
control crystals than anybody else.
Millions are used in two-way
communications thruout the world.

Only a product of the highest
quality rates that kind of demand.
That's why you know your
Midland crystal will do a completely
dependable job for you.

The quality of Midland crystals

is assured by exacting tests and
controls through every step of
processing. It's quality you can stake
your life on — as our men in the
armed forces and law enforcement
do every day.

ML-200 Series
for Solor television

ML-& Series
for ranges 1.0 mc
ta 75.0 mc

~ \
5 \ By
MIDLAND

\ MINIATURES

F S for specified

performances

Other standard
types for *
various ranges. *
Specials developed
and produced fo
individual .
requirements. ’e

Whatever your crystal need —
conventional or highly specialized...
when it has to be exactly right,
contact

Wld Manvfacturing Co., Inc.

3155 Fiberglas Road « Kansas City, Kansas

WORLD’S LARGEST
PRODUCER OF QUARTZ CRYSTALS
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Y27/l MULTI-PURPOSE

Sweep Signal Generator
E | 4.5 to 120 mc. :

CW Output
4.5 ta 120 MC
0.1 to 300,000 pv D

O

AM Modulated CW
30% at 1000 cps.

® A wide range of continuously
variable linear-frequency sweep
widths.

® Crystal controlled frequency
identification.

o Adjustable frequency-interpola-

“

tion pip marks.

® Internal mixer for forming com- Broad Band Sweep
posite display signal. +1% to +30% of
Center Frequency =

O

f
:
t
ii
:
:
;

® Accurate continuvously-tuned CW
with choice of internal AM. O

® Internal crystal calibrator for CW.

® Wide range of calibrated output
voltage.

O O

Crystal Controlled

. P s . .. Identification of
The Sweep Signal Generator Type 240-A is a continuously-tuned, Frequency—0.1, 0.5,

accurate CW Signal Generator with internal AM. The output voltage 2.5 MC Spacing
is continuously monitored, indicated and calibrated over a wide range.
The CW Signal can be calibrated against an internal crystal. Electronic
sweep circuits are included which produce an output signal having an
AGC-controlled, constant-amplitude and a wide range of continuously -
variable linear-frequency sweep widths. Two systems are included
for frequency identification while sweeping. One of these is crystal
controlled and the other is an interpolation system. An internal mixer

adds the frequency identification information to the test receiver out- interpolation Pips
put signal prior to its connection to the display oscilloscope. Mark Frequencies
From Crystal
SPECIFICATIONS: Identification
RF FREQUENCY RANGE: 4.5 to 120 MC confinvously variable in FLATNESS OF SWEPT RF OUTPUT: Within 7%
five ronges. vnder all conditions.
RF FREQUENCY ACCURACY: = 1%. FREQUENCY IDENTIFICATION MARKS: Crystal frequency identification

spaced 0.1, 0.5, 2.5 MC. Tuning dial identifies center mark. Two

RF OUTPUT VOLTAGE: 1 to 300,000 microvolts. 0.1 to 30,000 adjustable-posifion interpolation pip marks.

microvolts with external attenuator.

PRICE: $1375.00 FOB BOONTON, N. J.
AMPLITUDE MODULATION: Factory adjusted to 30% from internal

1000 ¢ps oscillator.

RANGE OF SWEEP WIDTHS: Continvously variable from = 1%, of
center frequency to =15 MC or +=30% of center frequency
whichever is smaller.

BOONTON -RADIO
. BOONTON-N-J- U-S-A- ﬁ%()%&:d/(

Booths 225-227 Instruments Ave., Radio Engineering Show
PROCEEDINGS OF THE I.R.E. March, 1955 45A

LINEARITY OF SWEPT RF FREQUENCY: Within 10% over middle
80% of sweep excursion, within 20% over remainder.




PERKIN...HAS A STANDARD POWER SUPPLY FOR YOUR EVERY NEED

IMMEDIATE DELIVERY!!

1 Y .
) ] F' ] f \ These manufacturers have invited PROCEEDINGS
. 1 ( readers to write for literature and further technical
i | iy 1\ \ \ information. Please mention your |.R.E. affiliation.

(Continued from page 424)
3] TUBELESS!!

MAGNETIC AMPLIFIER
REGULATED DC

POWER
SUPPLIES

| REGULATION: = 1% ({a)} from 5.32V
| DC (b} from 1.5 10 15 amps. (¢} from
105-125V AC. (single phase, 60 ¢ps.)

MODEL 2 " RIPPLE: 1% rms @ 32V and full load,
] | increases to max. of 2% rms @ S5V ond
MR 53215 B | full load. RESPONSE: 0.2 sec.

57032y, ’ : et ] METERS: 4 ;" AM and VM; 2% occuracy.
@ 15 AMP. ~ H e MOUNTING: Cabinet or 19" rack panel.
(CONT.) f &, FINISH: Baked Grey Wrinkle.

ews-New Products

Graphic Recorder

Century Electronics Co., P.O. Box 648,
Cocoa, Fla., has developed a direct writing
recorder which was especially designed for
the recording of low frequency telemeter-
ing data; however, applications have also
been found in monitoring guided missile
firing sequences, computers, etc. The
standard telemetering recorder has four
chart speeds commtible with data from
commutated and low frequency continuous
channels. Usable response can be obtained
up to 100 cps with a Century compensated
amplifier. Any number of chart speeds up
to a maximum of eight may be furnished
on special units.

The standard recorder includes three
4 T 20 b center-tapped pen motors and one dual
. DIMENSION: 22" x 17" x 14%" polarity timing and event marker. When

=l **$524 w/o cabinet, $549 w/cabinet. voltage sensitive paper is used, static data
T — — pens may be employed to record on-off
increases 10'22 méx (:Jera'the rangc; flfnct!ons. For some apphcatlo.ns, a com-
24.32V; does not exceed 2V regulation bination of d.ynamlc and static marking
e = %! | over the range 4-24V DC (b) from 1/10 pens are provid
MODEL 8l | full load to full load {¢) at a fixed AC The recorder has adjustable static
MG0 VMC - : Input of 115V. marking pens, and dual polarity timing-
0T032Y. - | | | RIPPLE: 1% rms @ 32V and full load; event marker. It is (83 X83X 16 inches in
@ 25 AMP. i I i;'::LT"_‘Q:'IS% "s':: ;’:""::s:b?: :V' size). Models are available for voltage
(CONT.) e Boked Cro w? klp : ps. sensitive or heat sensitive chart paper. In-
: y Wrinkle. formation is plotted in rectilinear coordi-
WEIGHT: 130 lbs. nates. These recorders are designed for
DIMENSIONS: 22" x 15" x 14" multi-unit installation in standard racks,
" *$439 w/o cabinet, $474 w/cobinet and a 30-channel recording system may be

installed in approximately 48 inches of a
REGULATION: = 1% (a) from 10 to 40V standard rack.
DC (b} from 100 to 130V AC {¢) from 3

to 30 Amps DC. RIPPLE: | % rms.

MODEL = ; | ACINPUT: 100-130V, 1 phase, 60 cycles, Bobbin Winder

MR 1040-30 = Bl RESPONSE: 0.2 sec. METERS: 4'," AM Geo. Stevens Mfg. Co., Inc., Pulaski

1070 40 V. and VM, Rd.,.at Peterson, Chicago :30, ., is now

@ 30 AMP. < : ; MOUNTING: Cabinet with 19 rack paael. offermg a screw feed bobbin and resistor
FINISH: Baked Grey Enamel. winder featuring a new finger-tip re-

() WEIGHT: 200 Ibs. settable wire guide. Model 212-AM winds

all types of random wound bobbin coils,
solenoids, repeater coils, relay coils as
well as space wound coils, resistors and

distributed constant delay lines from }

REGULATION: % Y % la) from no load inch to 6% inches long and up to 4 inches

to full load. (b} from 24.32v DC. {(¢) for a A y .

230" (or 460) V £ 10%. outside diameter. Coils up to 12} inches
e | DC OUTPUT: 24.32V @ 100 amps. long may be wound by specifying Model
MODEL ; AC INPUT: 230 or 460V = 10%, 3 ALl
MR2432-100x i . phase, 60 cycles. . —
247032V, S % ) RIPPLE: 1 % rms. RESPONSE TIME: 0.2 sec. (
® 100 ANP = MOUNTING: Cabinet or 19 rack panel.
(CONT.) 3 _ WEIGHT: 250 Ibs.

. DIMENSIONS: 257 x 15" x 15“

- *This unit will be supplied for 230V AC tnput
unless 460V is specified.

**$1,149 including meters and cabinet,

DIMENSIONS: 22'“ x 15 x 23"
| **$792 w/o cabinet, $827 w/cabinet.
|

|

Upon completion of the winding cycle,
the wire guide carriage can be instantly
returned to the identical starting point by
finger-tip pressure on the clutch release
button. This action completely eliminates

E " GI N E E R I N G Co R P. split nuts. The wire guide carriage is adapt-
able to multiple winding.

345 KANSAS ST. « EL SEGUNDO, CALIF. « ORegon 8-7215 or EAstgate 2-1375 (Continu-d on page 484)
Visit Our Booth No. 13 at Kingsbridge Palace, Nat'l IRE Convention, March 21-24 46




AMP Taper Tab
receptacles for wire
sizes 26 to 18

for wire sizes
26 to 16

TR A Lt mgme
“—Q—.‘“.-‘
-0 =

less cube and cos

WITH ADDED RELIABILITY

Cubic restrictions have brought about a

whole new concept of wire termination. The AMP Taper
Technique with AMP taper pins, tab re-

ceptacles, blocks and modified miniature components will help
you take full advantage of small wire,

small insulation and small space for your wire terminations.
AMP Trade-Mark Reg. U. S. Pat. 0. © AMP

Another, ecample of AMPs
Creative Approach to Buttor, Wining

AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa.
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada

Send today for your copy of
our brochure, AMP's Creative
Approach to Better Wiring.

PROCEEDINGS OF THE I.R.E. March, 1955 47A



New Bi-Directional

Power Monitor

Quickly measures incident or reflected power,
simplifies matching loads to lines

New Sierra Model 164 is a compact, versatile, bi-directional monitor for intermittent
or continuous measuring of incident or reflected power, or convenient and precise
matching of loads to lines. The instrument offers unequalled measuring ease and econ-
omy, since only two plug-in elements are required for coverage of all frequencies 25 to
1,000 mc and wattages 10 to 500 watts. Two plug-in elements cover, respectively, 25 to
250 mc and 100 to 1,000 mc. Both have 4 power ranges: 10, 50, 100 and 500 watts.
Accuracy is = 5% full scale on all ranges and frequencies. No auxiliary power is re-
quired to operate the instrument.

Because of its compact size and wide range, Model 164 is ideal for portable applications
(mobile, aircraft, etc.) as well as laboratory use. It is supplied in a sturdy carrying case
(one or both plug-in elements supplied as ordered) and both meter and directional
coupler may be removed from the case for remote monitoring. The monitor may be
equipped for most connectors normally employed with 50 ohm lines. A ewist of the wrist
selects incident or reflected power, or any power range, without requiring removal of
power. No exchange of plug-in elements is necessary to read low levels of reflected power.

TENTATIVE SPECIFICATIONS

Power Ranges: 10, 50, 100 and 500 watts
full scale direct reading.

Accuracy: = 5% of full scale on all power
ranges and at all frequencies.

Insertion VSWR: Less than 1.08.

Frequency Ranges: 25 to 1,000 mc. Two
plug-in elements.

Low Frequency Element: 25 to 250 mc.
High Frequency Element: 100 to 1,000 mc.
Impedance: 50 ohm coaxial line.

Data subject to change without notice.

. . .
Sierra Electronic Corporation
San Carlos 2, Califarnia, U.S. A.
Sales represenfatives in major cities
“Monufoclurers of Corrlér Frequency Voltmeters,
Woave Anolyzers, Line Foult Anclyzers, Directiona!
Couplers, Widebond RF Transformers, Custom
Rodlo Transmitters, VHF-UHF Detectors, Vorioble Im-
pedance Wottmeters, Reflection Coeflicient Meters.

Sl a

3317

LR.E. SHOW
Booth 711
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(Continued frem page 46A4)

Conace and Kellogg Appointed
by Sperry
Appointment of several men to key ex-
ecutive positions in the Sperry Gyroscope
Company’s new Aeronautical Equipment
Division was announced today by H. C.
Bostwick, division manager.

Conace Kellogg

Sales manager of the new division is
Frank Conace, former director of field
service engineering. Spencer IKellogg,
formerly department head of flight instru-
ment engineering, assumes the responsi-
bilities of engineering manager.

Time Delay Generator

The Model 1310\ long time delay
generator developed by Electro-Pulse,
Inc., 11811 Major St., Culver City, Calif..
provides controlled and continuously
variable time delays over a range {20 us
to 10 seconds delay).

The instrument is designed for wide
use in pulse width and spacing measure-
ments, control of gating circuits, geophysi-
cal and biological studies, and other timing
applications.

Delay is covered in 5 decade ranges and
controlled by a 10 turn potentiometer.
Long term accuracy is 1 per cent of full
scale for each range (0.5 per cent with
standard modification available), and jit-
ter is 0.01 per cent. Blocking oscillator
pulses at the reference and delay termina-
tion are 0.5 microsecond wide, with an
amplitude of at least 45 volts. Positive and
negative variable width pulses (10 to
100,000 us in 4 decade ranges) are also
available at the reference and delay points,
variable in amplitude to 25 volts maxi-
mum. In addition a positive or negative
pulse, variable in width from 20 us to 10
seconds is available.

March, 1955



Raytheon —World's Largest Manufacturer of Magnetrons and Klystrons

| RK6410/0K338—Compact 5 Mw magnetron
j\‘ suitable for use with local oscillator 726-C
Kiystron (below).

QK362—Miniature
50-watt min. peak
power, tunable
magnetron suit-
able for use with
type 6116 Klystron
(below).

Mammoth or midget—and every type between

Raytheon makes high quality tubes for all your X-Band QK362 for beacon use to the 5 mega-
microwave requirements—over 200 magnetrons watt RK6410/QK338 for long range radar,
and klystrans from L-Band through K-Band in there are highly efficient Raytheon tube types
all power ranges—by far the largest, most com-  to supply reliable service in your present or
plete line in the industry. proposed systems—whether in standard or spe-
From the 50-watt minimum peak power, cial applications.

Yours for the asking, data booklets on
Raytheon Magnetrons, Klystrons and
Special Purpose tubes. Write today.

vibration long ife rugged dependability are but a few of the factors considered in the . R
design and manufacture of Raytheon Microwave Tubes. Check with Raytheon first for Excellence n Electromcs

““proved performance pairs’ of magnetrons and kiystrons.

RAYTHEON MANUFACTURING COMPANY
Microwave and Power Tube Operations, Section PL 15, Waltham 54, Mass,,

See the complete Raytheon line at the I.R.E. Show
Kingsbridge Armory—Booths 145, 147, 149 Kingsbridge Palace—Booths 2, 4



BUDD o STANLEY specialists in microwave transmission components

announce

A REVOLUTIONARY NEW METHOD
OF PRODUCING
WAVE-GUIDE ASSEMBLIES

Exclusive UNITRONIC method developed and
perfected by our research engineers

/%roduces waveguide assemblies

of a quality higher than your

specifications at about half the cost.

1/ waveguides requiring complex
/ ! bends and tolerances never before
possible can now be produced
by the newly-perfected unitronic

method meeting your most

exacting precision requirements.

Quality
Economy
Dependability
We shail be glad to send you complete details.
SEE US AT BOOTH 681 Write, wire or phone
I.R.E. SHOW BuDD - STANLEY Co. INC.

KINGSBRIDGE ARMORY  ©  March 2lst to 24th () i) Sty Qo) (BERGIE) Un (N5

New York Phone STillwell 6-1706

Cable Address “BUDDSTAN"
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ARP ¢enclosuzes

zeflect youzr clectzonic skills within

N When it comes to engineered sheet metal fabrications, Karp offers
sk the Karp Man . . R . .
how you can bene- i you top-quality enclosures, housings and chassis at economies that give
fit from Karp's 30 your product a real competitive advantage without increasing the selling
years of experience. R R R . .

See him at 349 price. Our large collection of tools, dies and jigs keeps your tooling costs
C A .y 8" " - .
R:;.'op‘g:g'inee‘;; y _?t .rgck-b?ttom. Karp .know-l.lo\_v means that production techniques are
Show, Kingsbridge individualized to each job, eliminating high costs, bottlenecks and delays
;.'";,f"’l';“f’c'h"";i to save you money. Yet each Karp fabrication is custom-built to highest
thru 24.. .or, phone quality, with assembly, fitting and bench work performed by skilled crafts-

. l () . » H H
bl :";,'fe r:; :’;fc"" men proud of their work. And remember — At Karp, your job is never too
large — or too small.

METAL PRODUCTS CO. e 223 63rd STREET, BROOKLYN 20, N. Y.

Diviston of H & B American Machine Company, Inc.

FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS: in cluminum

or steel - long run or short * spot, arc, gas or heliarc welding * any type finish
~ ® Modern plant—3 city blocks long @ U. 5. Air Force Certified Welding Facilities
® Thousonds of dies available ® Air-conditioned sproy room,,.complete &

™27 MOST COMPLETE : . E
< HCS‘ Ll T?ES L‘EOR ® Mos! modern of sheet metal boking facilities J

fabricoting equipment ® Complete sub—o‘ld% facilities -

ENGINEERED SHEET METAL FABRICATION

PROCEEDINGS OF THE IL.R.E. March, 1955 Sla



it costs less

to cover 40,000 buying points in the Annual IRE
DIRECTORY in which a complex industry is organ-
ized, coded, simplified and “indexed for use.” Men,
firms, products — all are listed as vital working
information for 35,000 IRE engineers and 5,000 pur-
chasing agents and distributors who feed on facts te
give their vast industry even greater growth.

Just look how little it costs!

Ad size M Cost per copy
1/6 page $ 80 1/5¢
1/38 page $160 2/5¢
2/3 page $320 4/5¢c
1 page $580 (color)* 1-1/2¢
2 pages $1000 catalog 2-1/4c
4 pages $1600 section 4c
8 pages $2400 multiple 6c
12 pages $3000 pages in 7-1/2¢
16 pages $3200 “4A colors 8¢

Because of its recognized service to engineers,
because it is their industry encyclopedia, the IRE
DIRECTORY is your basic selling medium in which
one message works 365 days of the year.

IRE DIRECTORY advertisers who wish to enjoy
“’prestige position’ in the 1956 edition must send
engravings before May 1. Final closing for complete
plates — June 15,

Engineers are educated

to specify and buy!

In radio-electronics

than postage...

INSTITUTE OF RADIO ENGINEERS

“IRF DIRECT.'RY

Advertising Deportment
1475 Broodwoy, New York 36, N. Y.

THE | RE DIRECTORY

52a
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@ Industrial Engineering Notes

FCC AcTtions*

To accommodate the ever-increasing
demand for vehicular radio facilities in the
domestic public, public safety, industrial
and land transportation radio services, the
Federal Communications Commission has
invited comments by March 28 to its pro-
posed rule making which would reduce
channel separations for stations operating
in these services in the 25-50 mc and 152—-
162 mc frequency bands. In addition, the
FCC set forth new narrow band frequency
stability and emission standards and amor-
tization schedules tar existing equipment,
The proposal is to amend parts 2, 6, 10, 11
and 16 of the rules so as to list the frequen-
cies tn the 25-50 mc band with 20 ke sepa-
ration (in lieu of the present 40 kc spacing)
and also list land mobile service frequen-
cies in the 152-162 mc band with 15 kc
separation (reduced from the present 60
ke spacing). “Split channel” assignments in
the latter band normally would be made
only on an alternate 15 kc basis so as to
provide 30 kc separation in the same local
service arca. However, the commission also
invites comments on a 20 kc assignment
plan for the 152-162 mc band, with result-
ant 40 ke separation of local assignments.
If information received indicates that the
15 ke plan would net result in the most ef-
fective frequency utilization for that hand,
the 20 ke spacing will be adopted.

INDUSTRY STATISTICS

Fiscal year 1954 marked the twentieth
anniversary of the Federal Communica-
tions Commission, and with the end of that
year over 1.2 million broadcast authoriza-
tions in the radio field alone were on the
commission’s books. These authorizations
cover the use of over 700,000 transmitters,
it was revealed in the annual report for the
fiscal year ending June 30. In the non-
broadcast services, the commission report-
ed the following outstanding authorizations
at the end of the fiscal year: 46,000 marine
stations with 44,000 transmitters, 40,000
aviation stations with 42,000 transmitters,
21,000 industrial stations with 146,000
transmitters, 15,000 public safetv stations
with 165,000 transmitters, 14,000 land
transportation stations with 139,000 trans-
mitters, 123,000 amateur stations with
116,000 transmitters; also over 1,600 com
mon carrier radio stations, and nearlv 600
experimental radio stations. In the broad-
cast field, authorizations neared the 6,000
mark in the following classifications: 2,697
commercial AM stations, 573 commercial
TV stations, 30 educational TV stations,
569 commercial FM stations, 123 educa-
tional FM stations, 1,728 pickun, studio-
transmitter links, and other auxiliary sta-
tions. FCC also -eported that nearly 850,-
000 commercial -adio operators and more
than 120,000 amateur radio operators held
permits on June 30.

* The data on which these NoTES are bared were
gelected hy permisginn from I'ndustrv Reports, issues
of Tanuarv 13 and t7, published bv the Radio-Elec-

tronics- Television Manufacturers Association, whose
helpfulness is gratefully acknowledged.

(Continued on page 57A4)
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If your specialized design requires

cathode-ray tube characteristics beyond the
capabilities of 4 standard RETMA tube.

only disappointment or excessive cost can

result from “making do™ with a cathode-ray

tube that only approximates design requirements.
For such problems Du Mont special cathode-ray
tubes—tailor-made to your specific requirements—
provide the answer. Either by modifying an
existing design or by developing a wholly new
tube. Du Mont will create an indicating element to
match your requirements perfectly. Moreuver. the
vast production facilities of Du Mont are at your
disposal. so that whether vour requirements are
for a single tube. or for production quantities.

Du Mont can DELIVER..And you may be sure that.
regardless of the quantity. all tubes will be

built to the same rigid specifications as the
original hand-made model.

Cathode-ray Tubes

Whether you require a special cathode-ray
tube. or one of the complete line of
standard. RETMA types. or one built to L
MIL-E-1 specifications. turn to

Du Mont. The longest and most
varied experience in this country in
designing and building cathode-ray

WATARLARARTRLA R i

B1116P-; 21-inch rectangular

tubes of all types assure you the electrostatic focus and magnetic 823
. . . i 30w
consistently high quality and deflection tube primarlly for e
yhighq y radar applications. .

reliability that have made
Du Mont THE name in
cathode-ray equipment
for twenty-five vears

—
LSS () ! *
— 801-a
oo ¥ 6018
= (4
y. 2 LLI
S
- A RBOZ 804  pf
Ne i (=T
= 0k
420y -250V

KHNP- S mch square tube
with 5 independent electron a
gun and deflection s'ru:'ures.}e e

V306-B

V2 eJs

B1125P-; 5-inch radar tube
with very short neck to

$302-3R
» iy
i om
4 .
specifications. - ..

meet stringent mechanical
364

For information on

@ . ’ K1101P-: .inch electrostatic A2
Du 'M‘{"l & b()ecml Tube focus and deflection for 162
]acllllles, write: ultra-high speed oscillography. "**
Displays signals as high cR3
as 1000 me.

TECHNICAL SALES DEPARTMENT, ALLEN B. DU MONT LABORATORIES, INC. 760 BLOOMFIELD AVENUE, CLIFTON, NEW JERSEY
See the Du Mont Exhibit at IRE Show Booths 264-266-268 SEE NEXT PAGE

PROCEEDINGS OF THE I.R.E. March, 1955 53A



IDENTICAL AMPLIFIERS IN NEW PRECISION
CATHODE-RAY OSCILLOGRAPH

THE DU MONT TYPE 340

B Identical, sensitive X- and Y-amplifiers

B Amplifier response dc to 100 kc
B All potentials regulated for stability
B Hard-tube linear sweeps with beam gate

B Mono-accelerator cathode-ray tube

for distortionless presentation

Yes, and also precision, simple operation,
ruggedness, reliability, ease of maintenance all
characterize the new Du Mont Type 340 which
can well take its place as the oscillograph for
those who require the best for their important
studies.

Identical amplifiers, unexcelled in other com-
mercial instruments, make the Type 340 a
powerful tool for measuring electrical phase or
mechanical resonance. Controls can be adjusted
for less than 1° relative phase shift between

In less than a year you have seen a complete new line of precision instruments

ﬁ by Du Mont typified by:

Type 330
Type 300

TECHNICAL SALES DEPARTMENT

ALLEN B. DU MONT LABORATORIES, INC,,
760 BLOOMFIELD AVE. CLIFTON, N. J.

amplifiers below 100 kc. Distortion in ampli-
fiers and sweeps is negligible. D-C stability sets
new standards. Shifts in level are scarcely
observable, even over long periods of operation.
The Type 340 truly fits the needs of the
discriminating engineer and scientist.

For further information on the Type 340
write to: Technical Sales: Department, Allen
B. Du Mont Laboratories, Inc., 760 Bloomfield
Avenue, Clifton, New Jersey.

Type 336 CRO dc to more than 20 me, high brightness
Type 329 CRO dc to 10 mc, high voltage

Type 327 CRO dc to 5 me, precision calibration

Type 324 CRO microvolt sensitivity, dc to 300 ke
universal electronic switch: de to 15 mc
precision time calibrator

And now the Type 340 with identical amplifiers, dc to 100 ke — PRICE $335.00

pUMONT

See the Du Mont Exhibit at IRE Show Booths 264-266-268

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.
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Now — Du Mont, whose brand has long been the hailmark
of superior quality, reliabitity and performance, offers the
most complete line of high-resolution cathode-ray tubes for
radar. Below, in tabular form is listed a cross-section of
types. However, the full story cannot be told here.

Al tubes can be furnished with P7, P14, P19 or P21 scseens.
Other screens are available where special requirements
must be met. Screens can be metallized on any tube, and
metallization is recommended for operation above approxi-
mately 5000 volts, to provide optimum screen stability and
to increase light output.

Du Mont facilities are set up to work closely with you. We

are prepared to buiid, to your specifications, tubes which -
exactly match your needs in any size up to 30-inches in
diameter.

For complete specifications on -these or any Du Mont
cathode-ray tubes, or for information on Du Mont special
tubes, write to Technicat Sales Department at address below.

Typical Radar Tubes Available From Du Mont
(Not a Compiete Listing)

LENGTH  TYPICAL ANODE NO. LINES IN TYPICAL LINE
TUBE TYPE  (INCHES) VOLTS USEFUL DIAM. WIDTH (INCHES)

5AHP— 11% 7,000 550 0.008

ELECTROSTATIC  7ABP— 13% 7,000 650 0.009

10UP— 17% 10,000 900 0.01

FOCUS  jopp_ 16%: 10,000 650 0014

Magnetic  124Bp— 18% 10,000 700 0.016

Deflection  B1116P— 23% 16,000 790 0.02
{Rectangular)

B1125P— 7 (seated) 8,000 450 0.01

? MAGNETIC  5pp.p 1% 5,000 450 0.01

— FOCUS 7BP— 13% 7,000 550 0.01

Magnetic 10KP— 17% 9,000 650 0.015

Detncne  120PA 19% 7,000 550 0.018

12SP— 18% 9.000 625 0018

ELECTROSTATIC FOCUS K1233P— 187/ 8,000 400 0.015

e &183'75;m) 24% 7,500 725 0.015

Deflection K1187P— 22% 10,000 625 0017

v TECHNICAL SALES DEPARTMENT
n | ! ALLEN B. DU MONT LABORATORIES, INC.
, 760 BLOOMFIELD AVENUE, CLIFTON, NEW JERSEY

See the Du Mcnt Exhibit ot IRE Show Booths 264-266-268 SEE NEXT PAGE
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Yours for the asking...
up-to-date listing of
New Instruments by

pUMONT

We have been adding so rapidly to our new
line of high-precision instruments, that we know
any Du Mont catalog you may have is obsolete.

A new 8-page quick-reference catalog that outlines
in greater detail the new Du Mont line of high
precision instruments is just off the press.

Get your copy now by writing to us at the address

below.

Meanwhile, here is a brief review of these great
new instruments, together with some of their
more important characteristics.

" TYPE | BANDWIDTH SWEEP RANGE | SENSITIVITY | RECORDABLE APPLICATIONS E
Thied WRITING RATE
323 | DCto 30% | 1secto 0. 0.2 to 400 2.8 in/usec Medium voltage, wide band, high-precision, quantitative oscillo- e
down of 10 MC | usec per major | volfs full scale graph
- | division
324 | DCto30% | 1sec/inchto 0.004 to 400 | 2.8 in/usec Very high sensitivity ( 1.33 millivolt/inch) in the low fre-
down at 300 KC | 1 usec/inch volts full scale quency range '
327 | DCto30% | 1 sec/inch to .5 to 500 2.8 in/usec cost, highly linear, precision measurzments ot medium
down ot 5 MC- | 1 usec/inch volts full scale high frequencies
329 | DCto 30% 1 secto 0.1 .2 10 400 35 in/usec High precision, high accelerating potenlinl for the ultimate in
down at 10 MC | usec/major volts full scale high-frequency measurements
- | division -
340 | DC to 309% 2 to 30,000 cps 25 mv/in p-p Identical’X and Y amplifiers with negligible phase shift
down at 100 KC 5 &
341 | DCto 30% 2 to 30,000 cps 125 mv/in p-p Identical X and Y amplifiers with negligible phase shift to 1
down of 600 KC | - megacycle ﬁi
33 | DCto30% | TsectoO.1 .5 v/ major 35 in/usec Superior instrument for advanced, pmlsion high froquency
down at 18 MC | usec/major division g measurements
division ‘1

ACCE SSORY INSTRUMENTS

And don’t forget these new accessory instruments, any of which may be used

with any cathode-ray oscillograph.

TYPE

300

325

330

APPLICATIONS

Crystal- controlled time collbrollon pulses for use as accurate und dependoble time- morker stondurd

TV line selector for convemng any cathode-ray oscillograph into a video signal monitor

Electronic switch converts any single channel cathode-ray oscillograph to dual-channel or any a-c coupled
oscillograph to d-c operation

332

335

Differential transformer control is complete unit for differential transformer operonon

Strain gage control for use wnh any commercial strain-gage

TECHNICAL SALES DEPARTMENT, ALLEN B. DU MONT LABORATORIES, INC., 760 Bloomfield Ave., Clifton, New Jersey

504

WIIEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E

See the Du Mont Exhibit at IRE Show Booths 264-266-268
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ndustrial Engineering Notes

(Continued from page 52A)

RETMAN ACTIVITIES

A proposal that the Federal Communi-
cations Commission set up study groups on
various types of spurious radiation with
each group comprising FCC and industry
engineers and a member cf the commis-
sion is contained in the comments filed by
Dr. W. R. G. Baker, Director of the Engi-
neering Department, on behalf of RETMA
on the FCC’s proposed spurious radiation
order (Docket 9288). Accompanying the
general comments filed with the FCC were
copies of the reports of seven task forces
which have been working on particular as-
pects of the FCC proposed regulations. Dr.
Baker commented as follows on these re-
ports: “\ review of these reports leads to
the suggestion that anv action taken at
this time by the commission on the over-
all problem of spurious radiation might ap-
propriately proceed to go as far as practical
at this time and then pur in place a definite
continuing program to deal promptly and
effectively with those areas as to which
specific limits cannot naw be established.”
Dr. Baker added that “therc are areas in
which task forces have found it necessary
to conclude that specific recommendations
are not possible at this time.” The RETMA
comments revealed that the task forces
had encountered a relatively new phase of
the spurious radiation problem involving
the radiation characteristics of foreign
broadcast receivers imported into this
country. “The preliminary indication,”
Dr. Baker said, “is that several types of
these receivers are of such a design as to
create an unusually severe problem with
respect to miceting any of the limits which
have been under consideration in this
docket and the attached proposals. Any
further work done in this field should be
organized so as to deal with this specific
phase of the problem.”

TECHNICAL

A flat, transparent television picture
tube has been demonstirated by the Navy
at the West Coast Electronics Laboratory
of Willys Motors, Inc. The tube reportedly
was developed under a Navy contract in
connection with a long-range program for
simplifying aircraft instruments. Accord-
ing to the Navy announcement, the new
TV picture tube, invented by William
Ross Aiken, Director of Research at the
laboratory, is approximately the size and
shape of a metropolitan city telephone
book, is three inches in thickness, and con-
sists of a phosphor screen sandwiched be-
tween glass plates. The tube functions by
electronically exciting selected areas or
spots on the phosphor screen. This is ac-
complished by the fallowing means: an
electronic beam is injected along a hori-
zontal edge of the tubc; this beam flows in
a field-free region along the edge of the
phosphor screen and adjacent to a row of
transverse deflection plates. Through con-
trol of the voltages of these deflection
plates, the beam is beat vertically at anv
desired place along the edge of the tube.

(Continued on page 59A4)
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a Report on AMPHENOL since
last year's IRE SHOW . .,
It
S IRE Show and Convention time again and
~- and a

good time to make a report on AMP

ress during the past year
ments in AN

HENOL 's prog~

Outstandin i
g achieve-
» RF and Blue Ri .

described on the following pages

In addition
can record the following new produ -

cts:
CABLES —- peyw Aljak,
axial cable;
be used with

an aluminum—jacketed co-
Subminiature coaxial cable that may
— cabl:hj new Subminax RF connectors;

Or community ty Systenms;

Noise-
e-Free cable for laboratory applications

CONNECTORS -- the 172 series
Sealed receptacles,
plugs,

of Hermetically

- that mate with standardg AN
nd the 165 series of Miniature AN—

connectors reached full production stat
filled long time needs in their re e
component classes,
available for potti

type
Both
Spective

The 165 series is also now
ng.

All new developments point up the value of
ﬁr:HENOL's continuing contribution to the prog-
- :ef:;:i:::::;lfs :— @ contribution that will
e n .he Tonths ahead with the

rinted Circuit connectors,

. compo-
nents designed for automation ang the a ;

nnounce-
men j )
ts of other major developments
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COMPLETELY
SELF-CONTAINED
FIELD TEST INSTRUMENTS

FREQUENCY
STANDARDS

These precision-built field test instruments were designed by
Frequency Standards to provide rapid and accurate means of
frequency measurement in the field. Frequency is determined
by means of a micrometer dial. This reading is translated to
frequency by accurate individual calibration charts or curves.
Transducers, fittings, and cables can be supplied to meet the
requirements of customers and convenient storage space for
these items is provided in the lid of the instruments.

MODEL  FREQUENCY RANGE ACCURACY SPEC
912-4 900-1200 MC  .01%, CAVITY

1217-4 1200-1700 MC  .029, DESIGN S
1723-4 1700-2300 MC 029, Frequency Standards maintains
2335.4 © 2300-3500 MC .02% complete facilities for the de-

sign and manufacture of Refer-

3545-4 3500-4500 MC .Olo/o ence Cavities, Preselector Cavi-

ties, and Filters to customers'

4458-4 4400-5800 MC 0l o/o specifications or blueprints. Our

facilities also permit quantity

£5882-4 5800-8200 MC .0|o/° production of complex wave-

guide assemblies,

| AL
T

AT THE |.RE. SHOW! SEE US AT BOOTH 332 COMPUTER AVE.
KINGSBRIDGE ARMORY, NEW YORK CITY, MARCH 21-24, 1955

ILLUSTRATED
BULLETINS
SENT ON

Address inquiries to
REQUEST BOX 504
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Industrial Engineering Notes

(Continwed from pagz 57A4)

The beam then flows vertically in a second
field-free region between a series of trans-
parent deflection plates and the electrically
charged phosphor screen. The tube, com-
pact and portable, employs only electro-
static principles, which eliminate the ne-
cessity of using conventional magnetic
components, which are heavy, costly and |
require greater electrical power, the an- |
nouncement stated. Demonstrated to rep-
resentatives of the \merican airframe in-
dustry, the new T\ picture tube is a part
of the program to develop an instrument
panel consisting of only two basic instru-
ments—both of which would be television |
picture tubes—mounted atop one another
in front of the pilot. One picture would
give the data on altitude, =peed and atti-
tude of the aircraft and the other would
give broad physical features of the earth
below and be depicted by analogy. The
Navy expects that the first experimental
aircraft using this instrument and control
system will be flown about 1958. . . . In or-
der to provide a direct, continuing link be- i
tween the National Bureau of Standards
and the organized science and technology
of the nation, 12 technical area advisory
committees, including several related to
electronics, have been established in the
bureau during the past year, The commit-
tees represent the society from which they
are drawn rather than committees of the
bureau in order to encourage objectivity in
their functions. The comunittees, which
will supplement the Bureau's Statutory
Visiting Committee, have been set up as a
result of recommendations made by the ad
hoc Evaluation Committee appointed by
the Secretary of Commerce in April 1953 to
evaluate the bureau’s program in relation
to national needs. Under the chairmanship
of Dr. Mervin J. Kelly, President of Bell
Telephone Laboratories, the Evaluation
Committee conducted a comprehensive
survey and reported in October 1953 that
the bureau’s statutory functions were well
conceived and its operations generally
sound. At the same time, it was pointed
out, the committee recognized the desira-
bility of some means wherel'y the needs of
the nation’s scientific and engineering so-
cieties could be expressed and transmitted
to the bureau for implementation in its
program, The American Institute of Elec-

trical Engineers has appointed an advisory
committee, under the chairmanship of Dr.
Ralph Bown of Bell Telephone Laborator-
ies, to consider programs in electricity and
electronics. Work in electricity is primarily
concerned with development and improve-
ment of standards and methods of meas-
urement for all electrical quantities. Re-
search in electronics at NBS is directed to-
ward obtaining knowledge of basic elec-
tronic phenomena and the properties of
materials of potential significance to elec-
tronics. Also included on this committee

(Continued on page €14)
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‘AN' CONNECTORS

AMPHENOL continued to effect improvements ip AN

connectors during the pPast year. The biggest

dev i
elopment was Potting, whereby connectors are

injected with a Synthetic rubber Sealant that

Provides efficient waterproofin

€ under the most
adverse conditions.

) The advantages of Potting
r
€ S0 great (not only trye moisture proofing

b .
ut weight ang Space saving design, greater

hat they
So-called

every

electrical reliability, less cost) t
Promise to replace the conventional

mechanically Sealed AN connector ip
application.

A ne i i
.w and improved high—temperature AN connector
design has recently been perfec

ted by AMPHE
Special finish, .

contacts anqg insert material
makes these connectors able to withstand a te
m—-

perature of 600°F, under continuous operation

N
0 report on ANs would be complete without a

mention of the Previous AMPHENOL "firsts" that

k
ave reflected our concern with the highest

quality interpretation of governm

. ent specifica-
tions, : -

AMPHENOL developed and introduced as

standard on AN connectors both 1-501 blye di

@lectric material ang gold-plateq contacts——

two outstanding features that he

Ip to make
AMPHENOL ANs the best obtainable

World Radio History




On printed circuilts. ..

MALLORY

=
Capacitors E
=

cut assembly time _

MALLORY

Tubular Electrolytics

technical information,

for Printed Cirenits

In addition to the FP elec-
trolytic capacitors. Mallory
manufactures a varied line
of tubular capacitors appli-
cable to printed cireuit pro-
duction. Write or call for

High-speed automatie production of electronic equipment using
printed circuits can be materially improved when you use M allory
FP capacitors. A special line of these famous clectroly tie capacitors
has been developed by Mallory for the particular requirements of
printed circuits.

Mounting prongs are self-positioning, so the capacitor fits quickly
and surely into its correct position. The prongs are designed to
provide clearance between the capacitor can and the chassis
permitting use of both sides of the panel for printed eircuitry.

Smaller terminals save chassis space. and provide good connec-
tions with a minimum amount of solder. Aluminum risers stop
short of the solder area. .. eliminate danger of contamination.

In addition to these special features. Mallory is continuing to
develop further refinements applicable to printed circuit usage.
Notable among these which will soon be available are new designs
for hopper feeding of capacitors on automatic assembly machines.

Long the leader in the capacitor field, Mallory FP electrolyties
can be relied on to give economy in production and high standards
of dependability in service. For detailed literature or for a con-
sultation with a Mallory capacitor specialist, write or eall us today.

Expect more . . . Get more from uv Y

Parts distributors in all major cities stock Mallory standard components for your convenience.

Serving Industry with These Products:

Electromechanical —Resistors e
Electrochemical—Capacitors

Metatlurgical—Contacts o Special Metals and Ceramics ® Welding Materials

Switches o Television Tuners o Vibrators

Rectifiers

Mercury Batteries

60A WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.

P. R, MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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Industrial Engineering Notes

(Continued tr page 39.4)

are: Dr. C. G. Suits, General Electric Co.;
Dean F. K. Terman, Stanford University;
Dr. I5. W. Engstrom, Radio Corp. of \mer-
ica; Robert C. Sprague, Sprague Electric
Co., and Dr. J. A. Hutcheson, Westing-
house Klectric Corp. Alsa, an advisory
committee appointed by the IRE hasas its
principal interest the NBS Central Radio
Propagation Laboratory in Boulder, Colo.
Chairman of this group ‘s Dr. A W,
Straiton, lectrical Iingineering Research
Laboratory, University of Texas. Also
serving on the committee are: Dean F. L.
Terman, Stanford University: Prof. Hen-
rv G. Booker, Cornell University; Harold
0. Peterson, Radio Corp. of America;
Stuart L. Bailey, Jansky & Bailey, and
Dean William L. Everitt, University of
[linois. . . . New efficiency in the control
of servomechanisms is claimed for a new
Navy-designed ‘‘half-cycle response time”
magnetic amplifier which is detailed in a
research report recently made available to
industry through the Commerce Depart-
ment’s Office of Technical Services. At the
same time, the OTS announced another
Navy-developed unit which accurately and
continuously checks the degree of imped-
ance match between an antenna and its
transmission line. The report can be or
dered by number PB 111442, “A New Mag
netic Servo Amplifier,” from: the Office of
Technical Services, Commerce Depart
ment, \Washington 25, D. C., for 81 each
The second report can be ordered by num-
ber PB 111439, “Impedance-Match Indi-
cating Devices,” from the Oftice of Tech
nical Services, Commerce Department,
Washington 25, D. C., for $1 cach.

TELEVISION

The Federal Communications Commis-
sion has authorized a new experimental
TV station to test a low-cost operation, on
a non-profit basis, at Manson, Wash. The
Manson Community Television Co., formed
for that purpose, was authorized to experi-
ment in converting the signals of distant
VHF stations, amplifying and retransmit-
ting them to that area on UHF Channel 16
with effective radiated power of 200 watts
from various experimental types of anten-
nas not to exceed 30 feet above the ground.
The experiment, according to the FCC an-
nouncement, will be on a non-profit basis
and subject to certain engincering condi
tions. Rules have been waived insofar as
they require an operator to he on duty at
the transmitter, but an operator is required
for observations and adjustments. The call
letters will be transmitted in International
Morse Code automatically at the begin-
ning and end of cach period of operation
and at least once during each operating
hour. Because of its purpose, the hours of
operation are not limited.
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‘RF’ CONNECTORS

fecause the majority of RF connectors are built
O government drawings and Specifications it is
eésy to overlook the contributions an imagina-
t1v§ company can make ip improving existing
designs and in developing new connectors.
AM?HENOL has the imagination ang the engineeri
skill to provide Such contributions. b

Duri
ng the past year an entirely new line of RF

conn
ectors was developed by AMPHENOL hundreds

of speci
Pecial connectors were produced in cooper:
a—

tion with our Customers;

S .
UBMINAX is the name given to the new line

There are twenty-
50 or 75 ohnm impedance,

screw—on Coupling,.

SuU
BMINAX connectors are part of AMPHENOL'
S con-

tinuin ini i i
g€ miniaturization and subminiaturizatio
n

programs .

Hermetically Sealed

AMERICAN PHENOLIC CORPORATION
chicago 50, illinois
In Canada: AMPHENOL CANADA LIMITED, Toronto

World Radio Histo

many connectors
o were
ed to the government-approved UG-/U list

two subminiature connectors of
available in push-on or

i . So small that the entire
e fits easily into the palm of your ha d
nd,

Soldelless potted ~—= man
’

y
Ieatules developed by AMFHENOL ellgllleels and in

the mo i
nths ahead will become generally availabl
to the electronics industry )

Contributing to the progress

of Electronics . ..




NEW SA25

Microwave
Spectrum Analyzer

800 mc/s to 10,250 mc/s
ON FUNDAMENTALS

K-Band Coverage to 40,000 mc/s

ACCURATE — Calibrated micrometer wavemeters . . . lifetime
accuracy to .05% with incremental accuracy to better than
.005% independent of Klystrom changes. Transmission wave-
meters for maximum indication without “pulling”.

RELIABLE — Double conversion for stability with maximum
drift . . . standard replaceable klystrons . . . no complex hat-
monic interference. Highly efficient circuits with minimum
power consumption, designed for cool, continuous operation.

ECONOMICAL — 99.8% of all microwave research, development,
production, test, installation and maintenance requires precise
work in a specific portion of the microwave spectrum, usually
only a few hundred megacycles wide. Compromise coverage
of large areas costs more and delivers less.

The SA25 Spectrum Analyzxer includes:
® 5% medium persistence CRT display. @ Choice of 1. F. Amplifier.
® Dual range sweep—2 to 20 or 6 to 60 CPS in two overlapping ranges.
® Scandard CRT bezel for camera or hood.
® Improved frequency spread control.
¢ New wavemeter marked gain control.

THE VECTRON 2S5 SERIES K-BAND MICROWAVE SPECTRUM
ANALYZERS are complete, including a display unit, and R.F.
assembly and a K-band mixer to cover the desired portions of
the “K-Band” region of the microwave spectrum.

Due to the relatively recent development of the equipment for
use in K-band and the band’s extremely broad range, it has been
necessary to develop several assemblies to cover economically
the most active portions of the spectrum.

SA2SKT ... 15.3 kme/s to 17.7 kmc/s
SA2SK2 ..., 22.8 kmc/s to 26.4 kmc/s
SA25KQ1 e 3420 kmc/s to 38.6 kmc/s

SPECIAL K-BAND MIXER — R.F. ASSEMBLY COMBINATIONS pro-
vide coverage of other ranges from 12.4 to 40.0 kmc/s.

Individual K-Band R.F. Heads may be purchased separately, or
with the new Vectron SA25 Microwave Spectrum Analyzer.

Interchangeable R.F. Heads Availabie to 40 kilomegacycles

2511 800-2400me/s 25C1b 4240-4910me/s 25X2b  5700-6600me/s 25X1b 9500-10,250me/s 25K1  15,300-17,700me/s
2051 2400-3650me/s 25Cla 4240-5900me/s 25X2a  5700-7425mc.'s 25X1o 8500-10,250mc/s 25K2  22,800-26,400mc/'s
2081a 2400-4040mc/s 25¢1 5100-5900me/s 25X2 6250-7425m¢/s 25X1 8500-9660mc/s 25KQ1 34,000-38,500mc/s

vISIT VE CTRON ot the 1R.E. SHOW

381-383 Microwave Avenue

WRITE for Bulletin SA25 and

\EcTROEM

PO'I\'_ENTI OMET/ERS
“Standard \% Wy ""From
Units’ Stock”

48 STANDARD UNITS

Now available . . . with more to come

® Standard Components . .. from stock.
® Standard Quality . .. to meet all usual
precision requirements.
® Standard Prices . . . from our published price list.
® Standard Specifications

Sizes: %", 144", 2" diameters Ratatian: 320° and 350°
Linearity: from ... %% Bearings: Sleeve and ball

10 to 100,000 ohms in 16 values
for each diameter

Temperoture Caoeflicients of Resistonce Wire:
0.0002 parts per °C

from 1 inch-ounce

Overaoll Resistonces:

Starting Tarque:

Send for

e VECTRON, inc.

and ===
price st | Soctionic and Ebectio-Meckanical W 3 TODAY

WALTHAM 54

402 MAIN STREET
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Bulletins on R.F. Heads

NEW VECTRON
VFS 250

Variable Frequency
Power Supply

FOR TESTING
Airborne Electronic Equipment

FOR POWERING
Vibration Shakers

Airborne Electrical Systems
Servo Amplifiers and Equipment
Synchro and Selsyn Systems
Teansformers and Inductors

Choppers and Vibrators
Magnetic Amplifiers
FOR CONTROLLING
Synchronous Motors

Export and Foreign Equipment Processing Equipment

® Full negative feedback networks for
instantaneous voltage control.
@ Built-in two range stabilized frequency generator.
® Grounded output with polarized receptacle for
maximum safety.
® Compact, semi-portable package for bench use.
Output Power 2 250V A continuous

at 1000 130 V 300V A intermittent
Output Frequency 45-2,000 cycles

Output Voliage 0-130 Volrs

Output Regulation § =+ 1% to 1,000 cycles
zero to full load =+ 2% to 2,000 cycles

Line Regulation _[ =+ 1% maximum change

at250VA for 105-125V input

Send for
Bulletin
VFS 250
MASSACHUSETTS
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Professional Group Meelings

A
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AERONAUTICAL AND N\ AVIGATIONAL
ELECTRONICS

The New York Chapter of the Profes-
sional Group on Aeronautical and Naviga-
tional Electronics met on December 16
with R. J. Bibbero presiding. David S. 1 it-
tle spoke on the electronic facilities of
American Airlines at LaGuardia Field in
New York. Afterwards, there was a tour
which included the reservation input sta-
tions to Reservisor computer, the magnetic
drum reservisor, automatic teletypc, tower
GCA, and airborne communications.

ANTENNAS AND PROPAGATION

On October 22 at the Western Society
of Engineers Auditorium, the Chicago
Chapter of the Professional Group on An-

tennas and Propagation met. James [Kak- |

ins, a development engineer at Motorola,
presented a paper entitled “Propagation
Loss Measurements at 450 mc \pplied to
Mobile Systems Engineering.”

The PPhilacdelphia Chapter met on No-
vember 17 with R, P. Schwartz presiding.
E. I. Hawthorne, University of Pennsyl-
vania, was the speaker. In his paper,
“Shielding with Coated Glass on Thin Con-
ductive Surfaces,” he presented a mathe-
matical analysis of the transmission of elec-
tromagnetic fields through thin conducting
planes, infinite in extent. In particular, he
considered two sources: a magnetic and an
electric current element assumed normal to
the sheet. The field along the axis of the
source on the opposite side of the sheet is
determined and compared with the field
which would exist if the sheet were not
present.

Aupio

The Philadelphia Chapter of the Pro-
fessional Group on Audio m>t on October
28 at the WCATU Studio. H. . Roys was
the presiding officer. Two papers were pre-
sented. J. E. Volkmann, of RC.\, spoke on
“Stero-Acoustic Principles.” He discussed
the basic acoustic principles involved in the
recording and reproduction of stereophonic
sound. Other types of multi-channel sound
systems and loudspeaker placement for
spatial sound effects were aiso described.
R. C. Moyer, also of RC.\ in Camden, de-
livered a paper entitled “High-Fidelity
Pre-Recorded Tapes.” lie reviewed the
equipment and techniques which have
been developed for the production of high-
fidelity pre-recorded tapes. Demonstrating
both types, Mr. Moyer described mon-
aural half-trach tapes and dual-trach
sterecophonic recordings.

At the Lovelace Clinic on November 23
the Albuquerque-Los Alamios Chapter
met. Frank McIntosh, of McIntosh Cor-
poration, was the speaker. Mr. MclIntosh
described and demonstrated the new Mc-
Intosh 200 watt audio amplifier.

Harold Mull presided at the meeting of
the Cleveland Chapter on November 29.

(Continued on page 68A4)
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BLUE RIBBON CONNECTORS

0
ne of the most striking developments at
AMP) i
HENOL since last year's IRE show has been th
e

b .
roadening of the popular Blue Ribbo

n li
connectors. .

The design of a unique polarization

b g
etween the contact barriers of matching

Connecto
r types made possible four new basic
connectors and g Complete lin

€ of accessor
hardware to rit them, ’
Barrier polarized Blue Ribbons ar

Lo o € now available

. and 32 contact inserts. With
i . .

S new design the inserts are rectangular
and are easily fitted in front

shells
latch-lock cans. o

To facilitate side-by-

side

an i

gang mountings the new shell ang can connector
s

a 3 P
y 8
re Iltte(i with altelnate ke wayvs tllat II’.Clude

mismati
ing when large numbers of connecto

mountcd together. L

The latch-

. lock cans are
available with either side or

end cable outlets.

Ihe u“lque Spr lllg—COIltaCt COIlcept of Blue Rlb‘

ny shapes i
and applications. e

in th i
€ warheads of guided missiles have been

developed by AMPHENOL, .

Hermeticall
. Y sea
Ribbons were one of the e

first "specials"
s ad
from the standard line. e
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From Original Engineering...

From Original Engineering...and from its half-century of

specialized skills and experience, Machlett once again creates new

criteria of electron tube performance for high power electronics.

Machlett s first again to offer significant, original
design for high power triodes. It was six years
ago that Machlett perfected a heavy duty power
tube series—the first from any manufacturer.
Accepted at once by equipment manufacturers,
now universally used, these tubes were also
paid the compliment of imitation,

With the New Machlett Triodes
COSTS GO DOWN

Because filament power is reduced—

up to 60% (enough, in many cases. to pay for the tube).

Because tube life is longer—

increases of over 100%, compared to conventional types.

Because maintenance is cut—
replacement minimized; cleaning simplified.

Because handling costs are low—
weight down 60 to 70% for air cooled types.

With the New Machlett Triodes
PERFORMANCE GOES UP

Because plate and grid ratings are higher—
broader range of operation is possible.

Because safety margins are usefully increased—
for thermal, mechanical and electrical ratings.

Because lead inductances are very low—
circuit parasitics are reduced by as much as 10-to-1.

Because transconductance is high—
plate efficiency is increased, grid drive reduced,
stable performance assured over broadest loading range.

The above tubes portray progressive evolution in electron
tube design. Left, Type 892. uses long, high inductance
electrode leads and large glass envelope—a design now
over 35 years old. Center, Machlett developed, electrical
equivalent, industrial ML-5668, has stronger, less induc-
tive internal structures, short glass envelope and sturdier
seals, thicker anode with double heat dissipation capacity.
Right, mest modern tube, Machlett’s new ML-6122, uses
cylindrical electrode supports for lowest inductance, great
stability: large contact area terminals for great seal
strength; close-spaced, preciscly-aligned electrodes far
low drive and high efficiency; thick-wall anode for cool
tube operation, high overload capacity; stress-free thori.
ated-tungsten filament for high load current, low heating
power, and longer life.

And Your First Cost is Only One Posteard—that’s all it
takes to write Machlett Laboratories for the full story of these
premium design, rugged, coaxial triodes. Learn now what to
expect of a modern power triode.

MACHLETT LABORATORIES,

INC.

1063 Hope Street, Springdale, Connecticut
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New Performance Criter

Available only frem Machlett Laboratories: Eight new rugged coaxial terminal
triodes, with thoriated-tungsten filaments, and incorporating every proven design and
production advance made by Machlett in its heavy duty electron tube experience.
Power OQutput ... 510kW 10-15kW  15-20kW  25-40kW  25-50kW
Water Cooled - ML-6420  ML-6422  ML-6424 ML-6426
Forced-Air Cocled ML-6421 ML-6423  ML-6425  ML-6427




i
il

0 s

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E




One big family
with a single thought

Whether you need terminals, clips, coils,
chokes, capacitors — or any of a number
of electronic components — you can be
sure they’re right if they’re made by CTC.

One continuing basic idea governs the
manufacture of every CTC product. And
that idea is: quality control. We could not
guarantee our products as we do without
a constant check of numerous details that
determine reliable performance. Our qual-
ity control engineers see to it that these
manufacturing standards are consistently
maintained — from close scrutiny of raw
materials right through to inspection of
finished product.

Pictured here are a number of com-
ponents available at CTC including our

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,

three kits. These components come in
standard form and are also custom engi-
neered to meet your particular require-
ments. We would be glad to give you com-
plete details, including specifications and
prices, on any or all CTC units — as well
as information on how CTC components
can be specially designed to solve your
electronic components problems.

You will find it well worthwhile to use
components that are guaranteed. Write to
Cambridge Thermionic Corporation, 456
Concord Avenue, Cambridge 38, Mass.
West Coast Manufacturers contact: E. V.,
Roberts, 5068 West Washington Blvd.,
Los Angeles 16 and 988 Market Street,
San Francisco, California.

custom or standard

SEE THE CTC COMPONENTS ON DISPLAY AT BOOTH 502, IRE SHOW, KINGSBRIDGE ARMORY, NEW YORK, MARCH 21-24¢th.

4 CTC Components shown include: A. capacitor; B. standard and insulated terminals;
C. coil form kit; D. panel hardware; E. coil kit; F. RF choke kit; G. coil forms and
coils; H. standard and custom terminal boards; I. shielded coil form; J. RF chokes;
K. diode clips.
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IENN PN PARRAID.
Smw
ELECTRONICS
Thsuh

DUST, HUMIDITY CONTROL

Now . . . complete protection in the
production of transistors, vacuum
tubes and delicate instruments under
dusi-free, iow-humidity or inert gas
conditions with LENNARD CONTROLLED ATMOSPHERE enclosures. Join
Lennard Hoods together to form an adaptable, portable assembly
line anywhere in your plant . . . regardless of dust or humidity con-
ditions. And best of all, Lennard means MINIMUM INVESTMENT,
especially under the new "RENTAL-PURCHASE-PLAN."’

CHEM-INERT OPTICS

FOR METER WINDOWS, INSTRUMENTS and LENSES . . . LEN X-1
- - - A thermoset transparent plastic with 40 times the abrasion
resistance of acrylic materials. FOR U H F INSULATION, INSPECTION
WINDOWS and COIL FORMS...LEN X-2...a transparent polysterene.

FOR HOT FORMABILITY and IMPACT STRENGTH in INSTRUMENT WIN-
DOWS . . | LEN X-3 . . . a thermoset transparent plastic with excep-
tional abrasion resistance. FOR TEMPERATURES UP TO 450°F . . .

LEN X-4 . . . an exceptional material with extraordinary chemical
resistance.

WRITE FOR FREE SAMPLES and PROPERTY DATA SHEETS.

SPECIAL PLASTIC MOLDINGS

* Injection + Compression * Vacuum Forming * Transfer ¢ Fully-Automatic

To fit your specifications — A complete molding service to fill all your
needs . . . from G.P. Phenolics to rubber compositions, from Styrene to
Kel-F. If cost and quality are factors . . . your source is undoubtedly
LENNARD.

We will immediately supply quotations upon any written request or
drawings and specifications. The experienced engineering staff of the
P.M. Lennard Co., the comprehensive plastics organization, is ever ready
to assist you with your plastic problems.

See it all ot . . .
I.R.E. SHOW, BOOTH #21, KINGSBRIDGE PALACE

P. M. LENNARD CO., iNc.

312 Pine St. Jersey City 4, N. J.
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; Professional Group Meelings

(Continued from page 63A4)

“An Experiment in Stereophonics” was the
title of the paper delivered by S. J. Begun
of the Clevite-Brush Development Com-
pany.

On November 19 at the Western Soci-
ety of LEngineering Building the Chicago
Chapter met. D. E. Wdgand, Senior
Physicist at Armour Research Foundation,
spoke on “A Flux Sensitive Head for Re-
cording and Playback.”

Broapcast axn TV Recinvikrs

With High Christian presiding, the
Chicago Chapter of the Professional Group
on Broadcast and TV Receivers met on
November 19. Samuel Tarantur of Ad-
miral Corporation spoke on “An Encoder
for the NTSC Color Signal.”

On October 1 the Chicago Chapter met
again at the Western Society of Engineers
Building. Jack Bridges, of Zenith Radio
Corporation, delivered a paper called “The
Second Detector—A Determinant of Fringe
Area Performance.”

BroaDCAST TRANSMISSION SYSTEMS

On October 1 at WBKB Studios, the
Chicago Chapter of the Professional Group
on Broadcast Transmission Systems met.
G. M. lves presided. Forming twelve
groups, the chapter made a tour of facili-
ties at WBKB Studios.

CircutT TuHEORY

The Los Angeles Chaprer of the Pro-
fessional Group on Circuit Theory met on
January 13. J. L. Barnes, Ramo-Wool-
dridge Corporation, spoke on “Three Di-
mensional Network Duality,” and L. Wein-
berg, of Hughes Aircraft Company, dis-
cussed “Methods of Network Synthesis.”

With E. Mittman presiding, the Chi-
cago Chapter met on October 1 at the
Western Society of Engineers Building.
B. S. Parmet, of Motorola, spoke on “Com-
bined Plate and Cathode Video Compen-
sation Using Laplace Transforms.”

On October 22 the Chicago Chapter
again met. Bernard S. Parmet presided.
“Noise Sources in High Frequency Tubes,”
was the paper delivered by Robert Adler,
director of Research at Zenith Radio Cor-
poration.

The Philadelphia Chapter met at
Towne School of the University of Penn-
sylvania on November 9. Sidney Darling-
ton of Bell Telephone Laboratories spoke
on “Network Synthesis Using Tchebycheff
Polynomials.” Dr. Darling reviewed exist-
ing methods for the solution of the inter-
polation problem of network synthesis, as-
suming four-pole netwo~k realization.
After discussing the relative merits of the
procedures, he gave a detailed review of his
work on network synthesis using Tcheb-
ycheff polynomials.

On October 12 three papers were deliv-

(Continued on page 72A4)
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NEW SYMBOL FOR SEMICONDUCTOR LEADERSHIP

new designs

now...from Pacific L
Semiconductors new teChmgues

——

new ance

Back of Pacific Semiconductors’ new diode design is a fresh

approach based on experience . . . over 145 man-years professional experience
in the field of semiconductor electronics. Starting where others have left off,
these pioneers in one of the decade’s most promising electronic fields

have developed a series of truly new semiconductor devices uniquely suited

to the demands of today’s airborne and computer circuitry.

Experienced personnel and a thorough, continuing research and

development program are your assurance of the most advanced design,
combined with proven performance at levels heretofore unobtainable. Pioneering
at PSI is not mere guesswork; it is based on thorough knowledge of

each product and of the conditions under which that product is used.

In the months and years to come, look to PSI ... Pacific Semiconductors, Inc.
... for your requirements of gold bonded germanium diodes, silicon
junction diodes and other important semicanductor devices. Inquiries are
invited for both standard units and for the special characteristics

; constantly called for by advances in electronic design.

===

—

High-purity silicon crystals are drawn in
PSI’s high frequency induction furnaces.

X-ray diffraction orients crystals prior to
slicing wafer for silicon junction diodes.
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NOW AVAILABLE

in

Q% CLIP-IN UNIT

.020 LEADS ATTACHED CD-AXIALLY

GERMANIUM GOLD BONDED DIODES

SILICON JUNCTION DIODES

the new PSI diode package. ..
designed around user requirements

ITH .020” CDAXIAL LEADS

SUBMINIATURE UN

SUBMINIATURE UNIT WITH .020” RADIAL LEADS

/ PSI’s revolutionary new package, with advantages
not found iw any other gommercially available diodes, was designed only

-

PROCEEDINGS OF THE I.R.E.

4 after’ an exhaustive survey of user requirements. Space limitations, environmental
s 7 demands, evgn assembly procedures became factors in the final design.
; /Zﬁe result: diodes with demonstrably superior performance, greater
versatility, top all-around utility,
// P y
0 / /
2 1 {
*cHEcK THESE BENEF'TS o Typical PSI Gold Bonded Diode Characteristics @ 25°C
Forward Inverse
1 ! Current Current
8 @1y (pa)
1. VERSATILE LEAD ARRANGEMENT... (ma) (volts)
e 2 for maximum adaptability, diodes may 100 100 (—20v) 35
"’W_'_ ?e obtained in a variety of configura- 35 10(-50v) | 80
A o ions. 25 (=s0v) | .
130 15 200 Lzo«')’v) 220
2. GLASS-TO-METAL SEAL . . . for posi-
tive moisture resistance, PSI uses a Typical PS| Silicon Junction Diode Characteristics
: true fusion seal. Eg/Ey Forward Back Current
(volts) Currfct
3 3 3. WELDED .CONSTRUCTION . . . for ma) AR ARIZ0.C
g greater strength and freedom from 30/29 80 Olpa (—15v) | 5pa (—15v)
contamination;” no low melting point 55/53 ) .01pa (=30v) | 51 (—30v)
solders are used. 1507145 15 Olpa (—75v) | 5pa(=75v)
’ p 300/290 5 .01pa (—150v) | 5pa (—150
and your net benefit from all these pR L 100 o3 T
feltyns... a: The saturation voltage (Es) is measured at 500pa; the
transition voltage (Et) is measured at 20pa,
_~ NEW STANDARDS OF ?o Reg%:e% tImIT: tahfter stwltchinbg fll'(om Sznza forward c:rrent
o r a ese es,
RELIABILITY AND s‘“um exceeds 50K in lusec. i R
| (Pat. Pending) For com_flete product specifications, address inquiries to
ept. S
075 -

PACIFIC J SEMICONDUCTORS, INC.

10451 WEST JEFFERSON BOULEVARD
CULVER CITY, CALIFORNIA
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RCHILD

Drallo-aasiel Comicrel

The Fairchild Oscillo-Record camera will accurately record
continously varying phenomena as well as single transients
and stationary patterns. Continuously variable electronic con-
trol of the film speed from 1 to 3600 inches per minute allows
you to sclect the optimmm speed for the greatest clarity and
detail, without film waste. The entire length of the 35 mm. film
(100, 400 or 1,000 fect) can be run off continuously at uny
speed. The fihm is sprocket-driven so there is no slippage at
any speed.

The Oscillo-Record camera mounts directly on the top of

the scope. No tripod is needed and the oscilloscope controls
are always accessible.
FOR IMMEDIATE EVALUATION of individual exposures the
Fairchild-Polaroid® Oscilloscope Camera is economical, fast,
and convenient. The trace reads from lett to right, and is
exactly one-half size. Each 314" x 414" Polaroid print (avail-
able in only 60 seconds) records two separate images.

For more information, write Fairchild Camera and Instru-
ment Corporation, 88-06 Van Wyck Expressway, Jamaica,
N. Y., Department 120-21H.

OSCILLOSCOPE RECORDING CAMERAS

~1
[N
P

Professional Group Meelings

(Continued from bpage 681)

cred to the Philadelphia Chapter. . Pa-
poulis of BPI spoke on “The Displacement
of Poles and Zeroes Due to Parasitic Cir-
cuit Elements,” D). Sunstein of Philco
spoke on “A New Seli-Oscillating Fre-
quency Converter,” and H. J. Wollof RCA
discussed “An Analog Multiplier.”

COMPONENT PARTS

The Philadelphia Chapter of the Pro-
fessional Group on Component Parts met
on December 4 at the Engineers’ Club. Dr.
Leopold Pessel of REN spoke on “Soldera-
bility.” He emphasized the chemical and
metallurgical factors affecting the ability
of metal surface to torm effective joints
with solders; a test method to evaluate
solderability of surfaces on a numerical
basis; the outlining of an industry-wide
solderability standard, of particular value
in improving the reliability of clectronic
cquipment. A question period followed Dr.
Pessel’s paper.

IFLECTRON DEVICES

At PEEPCO Auditorium on December 1
the Washington Chapter of the Profes-
sional Group on Llkctran Devices met.
J. Howard Wright presided. A. W. Holt of
the U. S. National Bureau of Standards
delivered a paper, “The Diode Amplifier.”
After discussion of the paper and refresh-
ments, there was a shor t business session at
which the following officers for the new
chapter were clected: Chairman, J. How-
ard Wright; Vice-Chaitman, 11. D. Arnett;
Sccretary, Harold J. Peake.

The New York Chapter met on No-
vember 18 at the General Electric Audi-
torium. A. K. Ning was the presiding of-
ficer. James M. Early of Bell Telephone
Laboratories spoke on “Junction Tran-
sistors at Very High Frequency.”

The Philadelphia Chapter met, with
B. T. Svihel presiding. on November 23.
“Dielectric Amplifiers” was the title of the
paper delivered by J. R. Horsch of General
Electric Company. Dr. Iorsch discussed
the hysteresis characteristics of diclectric
crystals and the principles of amplification
by use of diclectrics. He presented the his-
torical background of dielectric amplifiers
and showed the performance curves of
typical present-day amplifiers. Future de-
velopment in this field, he said, is depend-
ent largely upon the demand for capacitors
with better hysteresis curves.

EELEcTRONIC COMPUTERS

On November 19, the Chicago Chapter
of the Professional Group on Electronic
Computers met with I. S, Lerner presiding.
W. Flurzeig of the Institute of Air Weap-
ons Research spoke on the “lLogic of Com-
puters.”

The Chicago Chapter a'so met on Oc-
tober 22. “Representative P’roblems in
Operations Research” was the title of the

(Continued on page 76A4)
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CHICAGO TELEPHONE SUPPLY
Corproralion
ELKHART » INDIANA

.C//mﬂ'ﬂ/tbl) i Pireciscon Alass Pirodeeclion
0/ Y cviialle Resislors « Faowended 1596

ontr

THE ONLY COMPLETE LINE FOR ALL COLOR TV APPLICATIONS

. SIZES—"dime size' to 2 1,2 diameter. 5. TERMINAL STYLES—for conventional soldering, printed
2. WATTAGES—2 10 watt to 4 watt. cifeits and Wie prp.

3. TYPES—carkon and wirewound with and without attached 6. COMBINATIONS—an endless variety of tandems, both
switch. single and dual shaft.

4. MOUNTINGS—conventional bushing, twist ear and snap- A CTS control can be tailored to your specific require-

in bracket for printed circuits. ment.
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Ear mounted composition
control. Simply twist two
ears for rigid mounting.
Eliminates bushing and
mounting hardware.
Available with shafts for
knob operation or for pre-
set applications with
insulated or metal shaft.
CTS type P45 with metaf
shaft iflustrated
D

Ear mounted tandem for
preset applications.
Combines panel space
saving features of a con-
centric tandem with the
economy of an ear
mounted unit. Available
in various combinations
of composition or wire-
wound front and rear
sections. CTS type P-C2-
45 with composition front
and rear sections illus-
trated.

ELKRART « INDIANA

CHICAGO TELEPHONE SUPPLY
%02/&02(&&.042

R I Miniature 3/4” ‘dime size"
O [ L.g‘ compasition control. Con-
( serves panel space at price
3 comparable to larger size
ﬂ bushing mounted controls.
) CTS type 70.

1 1 8" diameter composition
control for applications where
ratingsupto3 4watt required. =
CTS type 35.

Concentric shaft tandem con-
trol with conventional bush-
ing mounting. Designed for
front panel dual knob applica-
tions, such as contrast and
volume. Available in various
combinations of composition
or wirewound front and rear
sections with or without on-
oft switch attached to rear
section. CTS type GC-C252-
45 with wirewound front
section, composition rear
secéion and on-off switch il-
lustrated.

Higher Wattage Carbon

Controls With Exceptional

Stability Available

e ONE WATT: Entire 45
series 15'16" diameter line
available with 90 series spe-
cial one watt military resist-
ance elements.
TWO WATT: Entire 35
series 1 1 8" diameter line
available with 95 series spe-
cial two watt military resist-
ance elements.

THE ONLY COMPLETE LINE FOR
ALL COLOR TV APPLICATIONS

CTS also makes a complete line of controls for military, black and
white TV, radio and other commercial applications. Consultation
without obligation available for ali your control applications. Write
tor complete catalog TODAY.

EAST COAST OFFICE SOUTHWESTERN U.S.A, SOUTH AMERICA

Henry E. Sanders John A. Green Company Jose Luis Pontet

130 North Broadway 6815 Oriole Drive Buenos Aires, Argentina
Camden 2, New Jersey P.O. Box 7224 Montevidea, Uruguay
Phone: Woodlawn 6-1668 Dallas 9, Texas Rio de Janeiro, Brazil

TWX No. Camden NJ 380 Phone: Dixon 9918 Sao Paulo, Brazil

WEST COAST OFFICE CANADIAN DIVISION OTHER EXPORT

Robert A, Stackhouse C. C. Merecith & Co., Ltd Sylvan Gi
. C. 5 . ylvan Ginsbury
928 S. Robertson Blvd. Streetsville, Ontario 8 West 40th Street
Los Angeles 35, California Phone: 310 New York 18, New York

Phone; Crestview 4-5931 2 o
TWX No. BEV H 7666 Phone: Pennsylvania 6-8239

5’%(){1’(1/{5() ire Precistan NMass Procleeclean o/’ Yarialle Resislors « Fotended 1896
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SILICON JUNCTION DIODES WITH
SUPERIOR FORWARD CONDUCTANCE

m—= Qperation up to 150°C
m—— Low Inverse Current

®—— Sharp Zener Break

Hermetic Sealing

Transitron silicon junction diodes are
specifically designed to meet exacting
high temperature requirements. Com-
bining high forward conductance with
very high inverse resistance, they pro-
vide improved circuit performance in

many applications. Reliability is as- it
sured through welded hermetic sealing.
1
SPECIFICATIONS AND RATINGS
Forward Current Inverse Current Maximum Reverse
at +1.0 Volt at Specified Voltage Working Voltage
TYPE (ma) (wa) (volts)
at ZS)C at IZSJC ACTUAL
IN137A 3 03 at 20V = 36 sIze
1N138A 5 01 at 1ov —_ 18
IN1378 20 03 at 20V 5 at 20V 36
1N1388 40 01 at 10V 2 at 10V 18
IN350 20 .03 at 60V 5 at 60V 70
1N351 8 .03 at 100V 5 at 100V 120
1N352 5 .05 at 150V 10 at 150V 170
1N353 3 .10 at 200V 20 at 200v 225
1N354 1 .10 at 300V 20 at 300V 325 "
\»" s
—r
——
Types 1N200 through 1N222 as well as special
types, including Zener regulators, are also .N
available. Your inquiries are invited. ™
SEND FOR
VISIT BOOTH 580 AT THE I.R.E. SHOW, MARCH 21-24 “?;,‘5}'2”

Trangitron g=- = = @

elcclronicfcorporalion
melrose 76, massachusells Glass Diodes Silicon Diodes  German.um Diodes Transistors
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Transitron’s silicon rectifiers meet the
long felt need for reliable and efficient
power rectification at high temperatures.

Reliability at High Temperatures
High Power Handling Ability

Negligible Leakage Current Overcoming the basic limitations of sele-
nium, germanium, and the vacuum tube,
they provide trouble-free operation over

wide ambient temperature ranges.

No Forward Aging
High Conductance

These rugged rectifiers offer major sav-
ings in both size and weight in any high
temperature application.

Miniature Size

bee38dd

Hermetic Sealing

VISIT BOOTH 580 AT THE
1.R.E. SHOW, MARCH 21-24

TYPCAL FORWARD CHARACTERISTICS

1000
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SPECIFICATIONS AND RATINGS AT 125°C
POWER SUPPLY TYPES MAGNETIC AMPLIFIER TYPES
Peak Maximum Maximum* Maximum* Peak Maximum Maximum®* Maximum®*
Recurrent Average Average Average Recurrent Average Average Average
Inverse Forward Forward Inverse Inverse Forward Forward Inverse
Voltage Current Voltage Current Voltage Current Voltage Current
TYPE (volts) (ma) ( volts) (ma) TYPE (volts) (ma) ( volts) (ma)
1N341 400 400 3.0 5 1N332 400 400 1.5 .10
1N342 400 200 3.0 5 1N333 400 200 3.0 10
1N343 300 400 3.0 5 IN334 300 400 1.5 .10
1N344 300 200 3.0 5 1N335 300 200 3.0 .10
1N345 200 400 25 ) 1N336 200 400 13 .05
1N346 200 200 2.5 5 1N337 200 200 25 .05
IN347 100 1000 1.0 5 IN338 100 1000 1.0 .10
1N348 100 400 25 5 1N339 100 400 13 .05
1N349 100 200 1.0 5 1IN340 100 200 25 .05
Special silicon rectifiers, or combinations, are available to “Averaged over one cycle for full wave choke input circuit
meet specific requirements. Your inquiries are invited. with Rectifier operating at full rated forward current.
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Germanium/Dicdes Transistors

Silicon Rectifiers
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PAPER TUBULAR performance...

Type P84 CM

Duramics (Aerovox Type P84 CM) combine quality and economy
for engineers and designers seeking performance above that of
conventional tubulars. Consider these features:

® Encased in dense steatite-grade ceramic tubing.

® Newly developed thermo-setting end-seals firmly
adhere to ceramic tubing and wire terminals. Will
not soften or flow, over unusually wide tempera-
fure range.

® Terminal lead wires will not work loose or pull out,
under most severe operating conditions.

@ Ceramic casing and end-seals provide exceptional
\ protection against humiditys

\ ® Rated femperature range of —55°C to 485°C

® Withstand a 250-hour humidity-resistance test as
\ per REC-118
EUNCTION \

AITTaD

Ask for Bulletin NPA 200. And let us
quote on these “Best in Paper Tubular” capacitors. Also on any and all
your capacitor requirements.

AEROVOS QRPORATION

NEW BEDFORD, MASS.

‘,(.

s n-Q ACME CINEMA

ROW ©
f DIVISION ELECTRONICS, INC  ENGINEERING €O ’"Ny:['sl‘ ofu%c[":«ﬁ
)L!'tw,i,‘bt OLEAN N ¥ MONRHVIA CALIF BURBANK CALIF

In Canada: AEROVOX CANADA, LTD., Hamilton, Ont.
Export: Ad. Auriemo., 89 Brood $1., New York, N. Y. « Cable: Auriemo, N. Y.
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Professional Group Meelings
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paper delivered by Allan Butterworth,
Assistant to the Director of the Institute
of Air Weapons Research.

The Los Angeles Chapter met on No-
vember 18 and Willis Ware was the presid-
ing officer. Erwin Tomash, Remington
Rand West Coast Representative, spoke
to the group on “DS-03, A New Business
Data Processing Machine.” “Patent Law
In Engineering” was the name of the
paper delivered by Samuel Linde<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>