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AUDIO
COMPONENTS

UTC military audio units range from
1 ounce subminiatures to high power
modulation transformers. Standard,
high fidelity, sub-audio, and super-

sonic types.

10 MILLIONTH MILITARY UNIT SHIPFPED THIS YEAR

Military Components
FOR EVERY APPLICATION

FILTERS
UTC filters, equalizers and discrimi-
nators are produced in designs from
.1 cycles t2 400 mc. Carrier, aircraft,
and telemetering types available in
A . standard cesigns.
\}",\'_ / ./.'»'
_—

ENCAPSULATED PULSE =z
UNITS TRANSFORMERS (
8 years of encapsulation experience t

assure maximum reliability in this
class of UTC material.

UTC pulse transformers ccver the

rarge from molced structures weigh-
MOLDED

UNITS
UTC molded units range from ' oz.

miniatures to the 100 Ib. 3 phase
unit illustrated.

ing a fraction of an ounce te high 4 P

powar modulator applications.

MINIATURIZED
COMPONENTS

UTC H-30 series audios are the small-
est hermetic types made. Class A, B,

and H power coemponents of maximum

N\ Kt P s

miniaturization are regular produc-

tion at UTC.

-,

{%;o

HIGH Q
COILS

Unequalled stability is effected
in UTC high Q coils thru special
processes and materials. Toroid,
mu-core, and variable inductors

are available to military standards.

UNITED TRANSFORMER CO.

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

Wafch...

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

See...

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

N ati o n a I c o nve n ti o n and other subminiature components.
Check-up on...

SPELTRREE

T At both the Waldorf-Astoria (con- . -
i ‘f’ vention headquarters) and Kingsbridge Armory, you’ll 1955 Instrumentation” shown on
] .t J Instruments Avenue. Exhibit group-
‘ attend what actually amounts to 22 conventions fused ing helps you see more on the
o} into one. Hundreds of scientific and engineering pa- Avenues named.
H]r “ ]Fl ¥ pers will be presented during the many technical
~ ﬂ_' | [ vy i sessions, a large number of which are organized by Audio ¢ Broadcast « Radar
.Xﬂ Bikar o I R E professional groups. You’'ll meet with the indus- Transistor * Television
- try’s leaders—enjoy the finest meeting and recrea- Radio * Components « Microwave
and tional facilities in New York. Airborne * Production

Circuits * Computer ¢ Electronics

Radio /A Meet ..

all your friends. 39,302 attended IRE

Engineering Show

1947 - 12,043
1948 - 14,459
_ At the Kingsbridge Armory and 1939 15100
Si Kingsbridge Palace, youll walk through 1951 - 22,919
t a vast panorama of over 700 exhibits, displaying the ekl
‘Ul -- Jatest and the newest in radio-electronics. You'll talk 1954 - 39, 302

shop with the industry’s top manufacturers—enjoy L~ —

the conveniences provided for you in the world’s finest °
exhibition halls, easily reached by subway and special En’OYo oo
bus service. The Convention’s Social Events. It is

¥ TLan Admission by registration only. $1.00 for I R E mem- good to mingle with your industry
0 ¥ bers, $3.00 for non-members. Social events priced 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 G )
1 East 79 Street, New York

*Send for the 1954 Directory of 604
Exhibitors and list of 100 new
exhibitors.

PROCEEDINGS oF THE I.R.E. February, 1955, Vol. 43. No. 2. Published menthly by the Institute of Radio Engineers, Inc., at 1 East 79 Street, New York
21, N.Y. Price per copy: members of the Institute of Radio Engineers $1.00; non-members $2.25. Yearly subscription price: to members $9.00; to non-
members in United States, Canada and U.S. Possessions $18.00; to non-members in foreign countries $19.00. Entered as second class matter, October
26, 1627, at the post office at Menasha, Wisconsin, under the act of March 3, 1879. Acceptance for mailing at a special rate of postage is provided for
in the act of February 28, 1925, embodied in Paragraph 4, Section 412, P. L. and R., authorized October 26, 1927.
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A. Blonking Pedestol, O-1. V
8. Sync Pulse, 0-1. V.

C. Sweep Veltage, 0-4.5 V.
Poak te Peak.

Alt into 75 ohmi. Back porch pro-
vided for keyed clamping.
REQUIREMENTS FOR EXTERNAL SYNC
AND BLANKING SOURCE: Sync, 0.5 V,
neg. min, Blonking 05 neg. min. into
75 shms.

Moy be

rack mounted} s 3’5.

Eliminates
Spot Frequency
Checking—

|

The l(c’ydswc’c’p vsed with our Model Video sweep generators ‘
provides complete TV system evalvation. ‘

Kay Electric

> “Keydsweey’
\ | Y A

L

)

ternal sync pulses, and will operate with
an external source of sync and blank-
ing pulses giving pedestals and spacings
in accordance with the source charac-
teristics. l

NOW-— in another important advance-
ment from Kay Electric—circuits may
be completely evaluated with spot fre-
quency checking wholly eliminated. The
new Kay KEYDSWEEP provides in-

SPECIFICATIONS AND PRICES — KAY FLECTRIC VIDEO SWEEP GENERATORS

P ——
FREQUENCY MAX. SWEEP PRICE F.0.B.
INST, RANGE TUNING WIDTH MARKERS | OUTPUT PLANT

3 ranges
Model Video 50 ke - 5 me
Marka-Sweep 50kc-20mec | 50 ke -10 mc | complete range | 6 crystals 3v $495.00
(illus.) 50 ke -20 me 72 ohms
Model Video i
TIV Marka-Sweep 50 ke - 8 me cont. variable 8 mc 5 crystals | 1.5 V. RMS 695.00
(illus.) CW signal 1vanable | 72 ohms
Model Video 50 kc - 8 me contin 8 mc 6 crystals | 1.5 V. RMS 595.00
GE Marka-Sweep 70 ohms

3 ranges

50 ke - 2 me 8crystals | 1.5 V. RMS 775.00 |
Model Vidaligner 50 kc - 8 me gg :c —3 me complete range | 1 variable 72 ohms
c-8me i

3
'.‘
:;:: H
g :
v:: gt = G 2 Ny -
¥ sy 0. e
k ! Write for Tech- | ‘ =8 .g.‘"‘ ",
X nical Data Sheets e | 5 s et
4 and copy of Kay .

1954-55 Catalog Model Video TTV

Marka-Swecp

Model Video
Marka-Sweep

KAY ELECTRIC CO.

14 MAPLE AVE., PINE BROOK, N. J.
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Meetings with Exhibits

@ As a service both to Members and the

industry, we will endeaver to record in
this column each month those meetings of
IRE,

which include exhibits.

its sections and professional groups

A

March 1-3, 1955
Western Joint Computer Conference
and Exhibition, Hotel Statler, Los
Angeles, Calif.
Exhibits: Mr. William L. Martin, 5230
Norwich Ave., Van Nuys, Calif.

March 21-24, 1955

Radio Engineering Show and L.R.E.
National Convention. Kingsbridge
Armory and Kingsbridge I’alace,
N.Y.C.

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

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, Chicage, Ill.
Exhibits: Mr. Kipling Adams, General
Radio Company, 920 S. Michigan Ave.,
Chicago, 11l

May 19-21, 1955
Armed Forces Communication Asso-
ciation Global Communications
Conference, Hotel Commodore, New
York, N.Y.
Exhibits: Mr. William C. Copp, 1475
Broadway, New York 36, N.Y.

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

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

Sept. 1216, 1955
Tenth Annual Instrument Confer-
ence & Exhibit, Shrire Exposition
Hall & Auditorium, Los Angeles, Calif.
Exhibits: Mr. Fred J. Tabery, 3443 So.
Hill St., Los Angeles 7, Calif.

Note on Professional Groap Meetings: Some
of the Professional 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 DProfessional
Groups.

February, 1955
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miniaturized axial-lead wire WOWM resisfor

This power-type wire wound axial-lead
Blue Jacket is hardly larger than a match
head but it performs like a giant! It’s a
rugged vitreous-enamel coated job—and
like the entire Blue Jacket family, it is
built to withstand severest humidity per-
formance requirements.

Blue Jackets are ideal for dip-soldered
sub-assemblies . . . for point-to-point wir-
ing ... for terminal board mounting and
processed wiring boards. They’re low in

SPRAGU

SPRAGUE ELECTRIC

PROCEEDINGS OF THE I1.R.E.

February, 1955

cost, eliminate extra hardware, save time
and labor in mounting!

Axial-lead Blue Jackets in 3, 5 and 10
watt ratings are available without delay
in any quantity you require. * % %

SPRAGUE WATTAGE DIMENSIONS MAXIMUM
TYPE NO. RATING L (inches) D RESISTANCE

151E 3 N % 10,000 {2
27E 5 W % 30,000
28E 10 1% % 50,000 2

Stondord Resistonce Toleronce: *5%,

¢

COMPANY « 235 MARSHALL ST. « NORTH ADAMS, MASS,

3A
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Part of the control equipment of a modern dial system—dial telephony’s equivalent of a brain. 1t
goes into action the instant you dial a call, selecting the telephane you want to reach and directing the
switchas that set up the connection ... just as the brain directs the muscular actions of the body.

rE)is question can’t be answered until we learn
more about the nature of thought. But dial telephone
systems do simulate many of the processes of the
human brain. For example, when a number is dialed,
Bell’s newest switching system —

COUNTS the dial pulses

REMEMBERS them

DECIDES ON the best route to a nearby town
or across the nation

TESTS to see if the route is clear
SELECTS an alternate if the first route is busy
REPORTS difficulties in eircuits, if any

Today’s automatic switching reflects the creative think-
ing of many scientists and engineers at Bell Telephone
Laboratories. Each year your dial telephone is able
to do more for you. And this is but one phase of the
continuing effort to keep your Bell telephone service
the world’s best.

/vw-u \

BELL TELEPHONE LABORATORIES < 4)
S

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

.y
o

=



star performer in

L1

Midland’s part in color television is frequency
control to the most critical standards of accuracy,
stability and uniformity. We supplied many of

the first crystals used in color TV and pioneered
in the development of frequency control circuits.

As the sets multiply, we're geared to the

increasing demand.

Midland makes crystals by the millions for

frequency control in land, sea, and air communications.

AFLU&W Mm\ltmfo& Makes them to ANY specifications, but ONE

) \ standard of quality. Be sure you get it.
M Night, eoulagt

. «
MMANUFACTUMNG COMPANY, INC.
3155 Fiberglas Road @ Kansas City, Kansas

WORLD'S LARGEST PRODUCER OF QUART1Z CRYSTALS

PROCEEDINGS OF THE IL.RE February, 1955 \



WANTED...
missiles
to guide

Transmitters and Monitors of proven accuracy and reliability

6A

SYNCHROTEL TRANSMITTERS

for the remote clectrical
transmission of data such as
true airspeed, indicated air-
speed, absolute pressure, log
absolute pressure, differential
pressure, log differential pres-
sure, altitude and Mach
number.

PRESSURE MONITORS

to provide control signals
which are functions of alti-
tude, absolute pressure, dif-
ferential pressure, ctc.

To conTrOL a guided missile cffectively and
absolutely is a challenging problem with which
hundreds of engineers are grappling every day.

The solution depends upon the efficiency and
the reliability of the controlling parts.

For over 25 years Kollsman has been muking
precision aircraft instruments and equipment
used on military and commercial aircraft
throughout the world. The talents and skills
needed for success in this special and challeng-
ing field are cqually necessary in the design and
manufacture of precision controls for missiles.

Kollsman is presently making Trarsmitters

and Monitors of proven accuracy and reliability
for missile control.

Brochures are available on the above two products.

Please write us regarding your specific problems or requirements in the field

of mussile control.

9 kollsman womer o

80 16 45th AVE., ELMHURST, NEW YORK « GLENDALE, CALIFORNIA « SUBSIDIARY OF ghﬂddﬂd CoiL PRODUCTS CO. INC.

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE L.R.E.
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50 ! t 3 o F455H-Series, Single-Ended

Solder Terminals

60
450 460
FREQUENCY- KC mrueromeTG"E.ﬁ

F455K-Series, Double-Ended
Sclder Terminels

Shorp selectivity chorocteristics, compoctness of tubuler
design and choice of terminol style illustroted cbove

ore omang top features of the new designs.

COLLINS RADIO COMPANY

Cedor Ropids, lowo

new
MECHANICAL FILTER
designs hy 4

F455)-Series, 9-Pin Miniature

® new low
insertion loss

@ temperature
compensated

@ new compact
tubular design

C OLLINS Mechanical Filters have become the byword
to electronics people looking for superior selectivity
characteristics, compact design, simplified circuitry and
maintenance-free service in IF passband filters. Utilizing
magnetostrictive principles of mechanical resonance to
provide high attenuation of unwanted signals, Collins
has established a wide margin of leadership maintained
by an intensive research program. The important develop-
ments of this research are now available to the elec-
tronic industry.

Most significant of these new developments are the
lowering of transmission loss to 10 db or less, and tem-
perature compensation of the Filter for operation over a
range of -40°C to +85°C. Shape factors are now nearer
to the ideal “square” curve than ever before thought pos-
sible. And a new tubular style case, permitting greater
conservation of space in new equipment designs, has been
developed with three options in terminal style.

In addition to producing a comprehensive line of stand-
ard Filters ranging from 250 ke to 500 ke, Collins wel-
comes your special filtering problems. Filters can be de-
signed for IF frequencies from 100 k¢ to 500 ke, and with
bandwidths from 500 cps to 15 kc.

To apply our experience to your particular problems or
for further information on existing designs, contact the
nearest Collins office.

——

261 Madison Ave., NEW YORK 16
1930 Hi-Line Dr., DALLAS 2
2700 W. Olive Ave., BURBANK

Collins Redic Company of Conado, Ltd., 74 Sporks Street, OTTAWA, ONTARIO

February, 1955
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Look at these typical curves taken on a
Raytheon 2N64. You can see for yourself how
reliably they perform at high temperature.
These transistors are rated up to 85°C
operating temperature — maximum storage
temperature up to 100°C,

There are three of them now available:

2N63 — base current amplification factor 22
2N64 — base current amplification factor 45
2N65 — base current amplification factor 90

All measured ot Ve = —6Vdc, [e = tmAdc

8aA WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THIE 1.R.I Lebruary, 1955
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DYNAMIC QUALITY CONTROL with
CROSCOPIC INSPECTION

ON ALL

All these Raytheon Reliable
Subminiature Tubes must pass
microscopic inspection

TYPE DESCRIPTION

CK5639 Output Pentode
CK5702WA RF Amplifier Pentode
CK5703WA | High Frequency Triode

CK5744WA High Mu Triode
CK5783WB Voltage Reference
CK5784WA RF Mixer Pentode
CK5787WA Voltage Regulator
CK5829WA Dual Diode
CK5995 Rectifier Diode
CK6021 Medium Mu Dual Triode
CK6110 Dual Diode
CK6111 Medium Mu Dual Triode
CK6112 | High Mu Dual Triode
CK6152 | Ltow Mu Triode

cK6247 Low Microphonic Triode
CK6533 Low Microphonic Triode

RAYTHEON, pioneer in microscopic inspection of reliable
tubes for missiles, applies this inspection technique as the
tubes are made. Employed as an integral part of Raytheon’s
quality control system, microscopic inspection controls the
quality of manufacture of parts and sub-assemblies as well as
that of the completed tubes, thus permitting continuous feed
back to the production line. This provides positive corrective
action during production, in addition to segregation of defec-

The long flat press glass
to metal seal is a
Raytheon development
that eliminates button
cracking, reduces glass
strain and lead burn-
ing, and prevents lead
corrosion because leads
can be tinned right up
to the glass. Its in-line
lead arrangement per-
mits easier socketing

tive units. 2 |50
Ravth . .. . . l and easter wiring, and
aytheon microscopic inspection assures continuous quality is ideal with printed
improvement. The resulting higher quality provides cireuitry.
/_\ increased insurance against catastrophic tube failures.

RAYTHEON MANUFACTURING COMPANY

RAYTHEOM MAL ALL THESE

PROCEEDINGS OIF TIIE IR Febrieary. 1955 9a



HIGH ATTENUATION o« CONTINUOUS DUTY o HERMETICALLY SEALED

SCREEN ROOM FILTERS

FILTRON TYPE FSR-502
500 VAC/OC
100 AMPS
Frequency Range 1000 ta 15,000 MC

AW

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

P TTTT] P T T TTTT
a ATTENUATION CHARACTERISTICS
2 OVER 100 DB THROUGH ENTIRE FREQUENCY RANGE FILTRON SCREEN ROOM FILTER FSR-104 1
2 T [ [ '
< 100
=
Z
w |
E 9 s
<« MEASURED IN A 500 SYSTEM
80 PE‘R MIL-STD-220 L
100 KC FREQUENCY 1000 MC
" JUST OFF THE PRESS — Write for your copy ! | Screen room manufacturers specify and install FILTRON Screen Room Filters as
RADIO INTERFERENCE FILTER CATALOG standard equipment.

. . FILTRON Screen Room Filters are used in the majority of industrial, government
This 20 page catalag cantains valuable data on . . N .
FILTRON RADIO INTERFERENCE FILTERS far and military screen rooms, to meet the requirements of specification MIL-S-4957,
SCREEN ROOMS, INDUCTION HEATING EQUIP- and wherever critical RF measurements are required.
MENT, D'ATHERMY SETS, X-RAY UNITS and FILTRON has over 40 types of Screen Room Filters available, ranging from 1 Amp
ather electrical interference-praducing equip. N
ment. Included are illustrated installation rec- to 1000 Amps, 28 VDC to 500 Volt AC/DC, 0 to 1000 cycles. Complete technical
ammendatians, essential infarmatian on information available.
applicatians, attenuatian . . .
choracteristics and me- FII.T-RON RF l.merferencc'a Filters are also specified in the latest types of Radar,
chanical dimensians . . . Radio Transmitters, Receivers, Motor Generator Sets, Inverters, Aircraft, Electronic
Your copy gladly sent free Systems, and numerous other “restricted”’ equipments,

upan request. When you have an RF Interference Filter problem, consult FILTRON —the most

dependable name in RF Interference Filters.

o \ G. 5. Marshall Co., Pasadena, Cal. Holliday-Hathaway, Cambridge, Mass., Canaan, Conn.

i\ SALES REPRESENTATIVES Roy J. Magnusen, Chicago, IIl. Sales Offices ar- New York, N. Y., Great Neck, N. Y.
= Massey Associates, Inc., Narbeth, Pa., Rochester, N. Y., Binghamton, N. Y.
Washingon, D. C. Wood-Ridge, N. ).

neans An inquiry on your company letterhead will receive prompt attention.
FILTERED
by m €O., INC. - FLUSHING, LONG ISLAND, NEW YORK

LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS
10a WIHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E. Fcbruary, 1955
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If so—where? ~

In production control? Payroll accounting?
Customer billing? | T 4
Factory automation?\ e

. .

What make of equipment is best?

What changes in company methods and
procedures would be required?

The Ramo-Wooldridge Corporation

: Would modern electronic equipfnent really
\improve a company’s operations... J

decrease its costs?

To assist managements in answering such
questions, The Ramo-Wooldridge Corporation
through its Computer Systems Division, offers
to business and industry the consulting services
of a team of scientists, engineers and business -
methods and procedure analysts experienced
in the application of modern analytical and
machine methods. With no equipment of their
own to sell to non-military customers, but with
understanding of available machines and
techniques, this group is in a position to be
objective in its recommendations.

Other activities of the Computer Systems Divi-
sion include a program of development of an
advanced type of digital computer for military
applications and operation of the company'’s
own computing center, consisting of extensive,
general-purpose computing equipment.

These activities comprise a part of the
program whereby The Ramo-Wooldridge
Corporation seeks to maintain broad coverage
of the important field of automation, computa-
tion and control.

DEPT. P-7, 8820 BELLANCA AVENUE, LOS ANGELES 45, CALIFORNIA

PROCEEDINGS OF THE IL.RE. February, 1955

11a



NEW PRODUCTS

A NEWS and

February 1955

Encapsulated Resistor

The Daven Co., Dept. RD), 191 Cen-
tral Ave,, Newark 4, N. J., announces the
production of a new sub-miniature encap-
silated resistor, Designated as Type 1273,
this unit is { inch in diameter by 5/16 inch
long and can be supplied with up to
400,000 ohms maximum resistance. Mount-
ing is by radial leads and power rating is
0.1 watt.

/ | f / f
: / ,
/
/

|

!

This resistor is made in accordance
with MIL-R-93.\ specifications, meets all
humidity requirements and can be used
from —35° to +125°C. It is available in
accuracies to +0.05 per cent and can be
supplied with any type resistance wire de-
pending upon the temperature coefhicient
required. Further information may be ob-
tained fromn the company.

UHF-TV Marker Generator

The Ultra-Marker, a new development
of Kay Electric Co., 14 Maple Ave., Pine
Brook, N. J., is a crystal-positioned uhf-
TV marker generator. Designed for use
with a sweeping oscillator, the Ultra-
Marker develops an oscilloscope display
marker signal at all uhf sound and picture
frequencies  covered by an  associated
sweeping oscillator,

The generator, together with a suitable
sweeping oscillator and an oscilloscope,
form suitable uhf-TV production test and
alignment setup.

A switching system which eliminates all
but every fourth set of channel markers
permits the instrument to be used with less

12a WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF TIIE 1.R.E.
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These manufacturers have invited PRO-
CEEDINGS readers to write for literature
and further technical information, Please
mention your L.R.E. affiliation.

accurately  calibrated sweep generators.
Additional features are: Calibrated rf out-
put attenuator to make marker levels in-
dependent of sweeping oscillator output
settings, narrow pip type markers fed
directly (o the oscilloscope, not through
the receiver under test, and a sweeping
signal input requirement of 10 millivolts
into its 70 ohm input circuit.

The generator is enclosed, complete
with regulated power supply, in a steel
cabinet.

Quick-Stopping Motor
A new permanent-magnet motor for
28-volt de operation is available from Dal-
motor Co., 1360 Clay St., Santa Clara,
Calif. Tt has an integral brake separately

actuated from 28 volts de, and is capable
of bringing the armature to a stop from
the rated operating speed of 4,300 rpm
within one shaft revolution. Designed for
continuous-duty  applications requiring
good speed regulation, the unit supplies a
high starting torque of 50 ounce/inches at
10 amperes.

Standard ratings include a total input
current, including the 0.25-ampere brake
current, of 2.5 ampere with $0-watt load.
The dynamic brake torque is 100 ounce
/inches minimum. Weighing 2.4 pounds,
the unit has reversible rotation and s
designated as Type PM-4.

Ferrite Cores With
Adjustable Inductance

Two new ferrite pot core assemiblies,
with a method for adjusting coils to exact
inductance values, are now available from
the Ferroxcube Corp. of America, 235
L. Bridge St., Saugerties, N, Y. Pot core
1-36/22 and pot core D-25/16 are pro-
vided with slots into which to slide in-
ductance trimming strips consisting  of
Ferroxcube powder honded to a plastic
strip. The ferrite powder on the tape grad-
ually increases i thickness as the strip is

World Radio Histc

pulled through the air gap, therefore de-
creasing the effective gap length. An in-
ductance adjustment of from 3 to 10 per
cent is possible by this means. After final ad-
justment, the strip trimmer is cemented
into place and the unused onds are cut off.

Coils using these new ferrite cores will
have a very high Q aud ye: be small and
light in weight. Since the cepper windings
are completely surrounded by high perme-
ability Ferroxcube, coils nmy be placed
close together with negligible intercou-
pling.

Complete dimensious and design in-
formation for both core assemblics are
shown in engineering bulletin FC-5110,
available on letterhead request.

Subminiature Toggle
Switches

Miniature Switch Corp., 147 Occan
Ave., Lynbrook, L. I, N. Y., is a new com-
pany in the field of subminiature switching
devices intended for use in transistorized
and printed circuits. This company is an

affiliate of LIECO, INC.

’ld'
% 0
| g - 4-40ma
|~ L
R s ]
i
e = ~
= o
o520 d270t
Mooe. TSA
‘,50'\
¥ &
LM TTER
e i i
T b
B
i — TR
1 7T e o) ok
}—520 L.szn—&
Mose. TSB

The subminiature toggle switches are
available in  two  models: Singlc-pole
double-throw (Model TSA) and double-
pole double-throw (Model TSB). These
switches have electrical ratings of 2 am-
peres at 115 volts ac, or 24 volts de and 1
ampere at 50 volts de. Approximate size
of body is IX}iX} inch for spdt and
§XEXE inch for dpdt models. These
switches are designed to comply with mili-
tary requirements for salt spray, vibration,
shock, endurance, ete. Available with a
silicone rubber boot for panel sealing to
withstand pressures in excess of 14 psi.

Additional information will be sup-
plied upon request. Switches are available
for immediate delivery.

Frequency Standard
The Industrial Test Equipment Co.,
55 E.11St., New York 3, N. Y., has intro-
duced Frequency Standard Model 6200
This instrument can deliver up to § volts
at a precise frequency of 60 or 120 cps
(Continued on page 14A4)
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Impedqnce Range: 2.5
ohmg o 20.00p ohmsg, Re.
Mmaing essentially resistive
Over !requency range of
3016 0.000 cps, Accumcy
*2%.

Power Range, 0.1 millj.
Watts to 50 watts in steps
of 0.1 milliwatts.

Indicating Meter, Calj.

brateq from | fo 50 mill;.

Watts qng Oto}7 decibels.
€ro level. Imyw,

Mete, Mulh‘plier: Extends
the Power reading of the
indicah‘ng Meter from 0.1x
to 1,000y scale valuye, o,
the dp, reading from ~10
fo 430 b, in
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POWER SUPPLIES

N [] IMMEDIATE
DELIVERY!

WIDE VOLTAGE RANGE
5-32 volts @ 15 amps. (cont.)

REGULATION: == 19, (a) from
5-32 V. D.C. (b) from 1.5 to 15
amps. (¢) from 105-125 V. A.C.
(Single phase, 60 cps.)

RIPPLE: 1% rms @ 32 V. and full
load, increases to max. of 2%
rms @ 5 V. and full load.
RESPONSE: 0.2 Seconds
MOUNTING: Cabinet or 19"
Rack Panel WEIGHT: 150 Ibs.
METERS: 45’ AM and YM
FINISH: Baked Grey Wrinkle
DIMENSIONS: 22"x17"'x14,""

Price: $524 w/o cabinet, $549 w/cabinet

All prices F.O.B., El Segundo, Terms: 1%-10 days, net ..0 )
Phone  collect for quantity discounts.

NO TUBES TO REPLACE « LONGER LIFE « WIDE VOLTAGE
RANGE « LOWER MAINTENANCE COST - GUARANTEED

MODEL

MRS532-15

NEW...
COMPACT

28 volts @ 100 amps
+Y%2% REGULATION

‘
¥ L4
¥
4
.
-
.
-
¢
.
0

1

SPECIFICATIONS
DC OUTPUT: 24.32 Volts at 100 24-32 Voits DC; [¢} for 230 {or 460j
amperes Volts *109%
AC INPUT: 230 or 460V. +10%, RESPONSE TIME: 0.2 seconds
3 phase, 60 cycles RIPPLE: 19% rms. WEIGHT: 250 lbs.

VOLTAGE REGULATION: * 14 %: (a) DIMENSION: 25 long x 15" deep x
from no load to full load; (b) from 15" high
Price: $1,149.00, including meters & cabinets

PROMPT DELIVERY

ALSO AVAILABLE: Standard 6 and 115 volt models; Ground and
Airborne Radar and Missile Power Supplies—Prompt De-
livery!

WRITE: On company letterhead for free subscription to technical
periodical PERKIN POWER SUPPLY BULLETIN.

WRITE FOR BULLETIN MA 154

‘PERKIN ENGINEERING CORP.

345 KANSAS ST. EL SEGUNDO, CALIF. « ORegon 8-7215

14 WHEN WRITING TO ADVERTISERS PLEASE MENTION

News-New Products

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

(Continwed from page 124)

(factor set to within £0.01 per cent.) Other
frequencies preeisely set can also be sup-
plied upon request. Frequeney stability is
such  that temperature variaticns from

40°C to 485°C or line voltage variations
from 105-125 volts will affect frequency of
oscillation by less than +£0.01 per cent.
Output distortion is less than 1 per cent.
The output amplifier is transformer
coupled which presents the option of either
isolated output or grounding ene of output
terminals. Dimensions are height 9 inches,
width 15 inches, depth 8 inches, Weight is
17 pounds. This instrument should he use
ful in accurate low frequency timing ap
plications.

Solenoid

Dormeyer Industries, Dept. PIN, 3418
N. Milwaukee Ave., Chicago 41, I, re-
cently developed a small and compact
solenoid which is now available i quantity
for small equipment and components. In
corporating a new positioning of donble
shading coil for high scated pull, the
solenoid is a lightweight unit adapted to
rugged duty.

The new solenoid is said to be engi-
neered to outlast the product in which it is
installed. It will operate in any position
and is regularly furnished for both con-
stant and intermittent duty, 113 v, 60 cps
ac. Blade terminals are standard, with
flexible leads optional.

(Continwed on page 98.-1)
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Raytheon — World's Largest Manufacturer of Magnetrons and Klystrons

| - RN

Arthur W. Richardson, Chief Engineer, Station WGBH-TV, More than 75 TV stations using this equipment for STL,
Boston, Mass., at station’s Raytheon KTR-100 microwave remotes, and network intercommunication have proved the
relay which transmits picture and sound simultaneously. performance of the 5976 Klystron.

Color TV relay uses Raytheon 5976 Klystrons

The new, compact Raytheon KTR-100 microwave relay is a
good example of the use of the long-life Raytheon 5976 in regu-
lar and color TV relay equipment. This reliable Klystron has
also been selected for additional applications by other leading
manufacturers—for these five reasons:

Over 22,000 hours of life —many users report more than 22,000
hours (over 214 years) of continuous service.

Low temperature coefficient —temperature need not be held to
close tolerance. No forced air cooling.

Low power requirements —only 300 volts at 25 mA. Easy to install.

Low initial cost—lowest cost Klystron in its class. Immediate
delivery in any quantity.

low maintenance cost—long life means absolute maximum of
trouble-free operation...ideal for isolated installations.

mse— ‘\\

Microwave and Power Tube Operations, SectilonplL-13

WALTHAM S4, MASSACHUSETTS

Condensed Operating Data—5976 Klystron
3% Mode 2% Mode

110 mw av. 150 mW av.

Power output

(6750 Mc) (6750 Mc)
Frequency range 6200-7425 Mc__ 6200-7425 Mc.
Reflector voltage 7}2 i Vggo o288
Resonator voltage 300 Vde 300 Vdc
Current 25 mA 25 mA
Modvlation sensitivit, 1.0 Mc/v 0.5 Mc/v
Temp. coefficient Ecll%‘f +.10 _h-/l-cll%so +.10
Pulling figure 0.2, of op- 0.1% of op-

erating freq.  erating freq.

Write for valuable Data Booklets on
Raytheon Magnetrons and Klystrons,
including the stable, reliable 5976. Our
Application Engineer Consultation Service
is also available to you without cost or
obligation. Call us when you have a micro-
wave tube problem.

RAYTHEON MANUFACTURING COMPANY




World-wide
acceptance...

Universal
application...
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Wherever coil lacquer is used, Q-max is the recognized name for
quality. Q-max promotes rigidity and electrical stability. This clear,
practically loss-free coating penetrates deeply,

seals out moisture and adheres to practically all [!-max

A-27
RADIO FREQUENCY

materials. Easily applied and fast drying, Q-max is tacaues
recommended for both VHF and UHF service. The e s Vg
new Q-max Builetin is available, now. O CROLEN vy

MARLBORO, NEW JERSEY — Telephone: FReehold 8-1 880

Februar», 1055




New Microwave Components
for 12.5 to 18.0 Kmc/s

New Frequency Meter

Designed for insertion in RG-
91/U waveguide transmission
systems, a new frequency meter
designated MA-582 is a precision
adjustable cavity operating in
the TE,;; mode.

The frequency of the applied sig-
nal is indicated by a reduction of
transmitted power as observed
by a separate detector such as
the MA-595.

The tuning plunger is micrometer
driven and made of polished
invar. This construction tends to
minimize the errors resulting
from the differences between
calibration temperature and am-
bient operating temperatures. In
addition, individual -calibration
curves are supplied with each
meter to insure calibrating accu-
racy of one tenth of one percent
or better.

Meter mounting is on a short
section of RG-91/U waveguide.
Input and output terminals are
istandard UG-541/U and UG-
'419/U connectors. The unit is
precision-machined of brass and
‘invar and internal conducting
surfaces are silver plated. Exter-
nal finish is zinc chromate primer
‘coated with gray baked enamel.

MODEL MA-582
CONNECTOR UG-541/C: UG-413/U
FREQUENCY RANGE Kmc/s 12.4-18.0
NOMINAL DIP 20%
APPROXIMATE LOADED Q 6000
Send for Data Sheet MA-582

New IN78 Crystal Holder

A new crystal holder designed for
use with the IN78 crystal over the
frequency range 12.5-17.0 Kme/s
is now available from Microwave
ATR - TR - AND MAGNETRON TUBES

WAVEGUIDE COMPONENTS AND
TEST EQUIPMENT - SILICON DIODES

18a

Associates under the designation
MA-595. .

The unit’s VSWR is less than 1.50
over the specified frequency
range when terminated with a
matched dummy crystal such as
the MA-594.

IF output is available at a stand-
ard BNC type connector (UG-
89/U). The input is a standard
UG-541/U choke flange. Other
type input connectors are avail-
able on speciai order. The holder
is mounted on a short section of
RG-91/U rectangular waveguide
for easy incorporation into these
systems. Material is brass. All
conducting surfaces are silver
plated. Exterior is zinc chromate
primed and finished with baked-
on gray enamel.

MODEL M A-535
CONNECTORS UG-541/U: UG-89/U
FREQUENCY RANGE Kmc/s 12.5-17.0
VSWR max. 1.50
OUTPUT CAPACITY upf 5
Send for Data Sheet MA-595

M| GROWAVE

SS50CIAleS wmcoworans

WIIEN WRITING TO ADVERTISERS PLEASE MENTION

Send for more information

Complete specifications, mount-
ing dimensions, prices, etc. are
available for our silicon diodes,
TR and ATR tubes, magnetrons
and waveguide components in-

cluding these new elements:
MA-568 Waveguide choke plunger
MA-569 Rat race power divider
MA-578 Power set attenuator
MA-596 Balanced mixer

In addition to the above, complete
specifications and drawings for
more than 60 other components
in the 3 to 75 K mec/s range are
deseribed in our Waveguide Com-
ponent Catalog #55W

28 CUMMINGTON STREET

BOSTON 5, MASSACHUSETTS
COPLEY 7.7577

- PROCEEDINGS OF THE I.R.E.

FEDERAL PERSONNEL

Dr. Ralph D. Bennett, Senior Scientist
and Technical Director of the Naval Ord-
nance Laboratory, has resigned to accept
the position of Manager of the Technical
Department of the Knolls Atomic Power
Laboratory. . . .

FCC Actioxs

The Federal Communications Commis-
sion has issued a Notice of Proposed Rule
Making looking toward the establishment
of bandwidth definitions and spurious emis-
sion limitations for AM and FM stations.
To accomplish this, the Conumission pro-
poses to amend part 3 of the Rules and the
Standards of Good Engineering Practice
as defined in Docket No. 11,233 which is
FCC Memeo 13,175, The Notice of P’ro-
posed Rule Making pointed out that at
present the rules and standards do not de-
fine the bandwidth urtilized by AM and
I'M stations nor do they set forth any def-
inite limit on spurious emissions from such
stations. Rules for other services, however,
do contain such limitations. “Numerous
complaints have been received,” the Com-
mission said, “that second harmonic radia-
tions from FM broadcast stations falling
within the upper portion of the 'HF tele-
vision band are of sufficient intensity to
cause interference in areas of fringe televi-
sion reception. Also, harmonics of standard
broadcast stations cause interference to
government stations.” The definitions of
bandwidth for AM and F)M stations are
the same as those set forth in the Final
Acts of the International Telecommunica-
tions and Radio Couferer ces, Atlantic
City, 1947, for “bandwidth occupied by an
emission.”

INDUSTRY StaTistics

Television set production during Oc-
tober declined slightly from the level of
September, a five-week reporting period,
but set a new October output record. e-
spite the shorter reporting period, unit pro-
duction of radios increased in October from
September, it was reported. For the month
of October, 921,476 TV receivers were
manufactured compared with 947,796 in
September and 680,433 sets turned out in
October, 1953. The TV set output for the
first 10 months of this ycar was reported to
have been 5,654,791 units campared with
6,204,803 TV sets manufactured in the
same 1933 period. Radio production in Oc-
tober was reported as 997,788 sets. In Sep-
tember, 932, 323 radios had been manufac-
tured while 1,052,493 sets were produced in
October 1953. During the first 10 months
of this year, radio production was reported
as 8,040,230 units compared with 11,201,-
656 sets manufactured in the like 1953 pe-

(Continued on page 41A4)

* The data on which these NoTEs are based were
selected by permission from Industrs Reports, issues
of November 29, December 6 and 13, published by
the Radio-Electronics-Television Manufacturers As-
sociation, whose helpfulness is gratefully acknowl-
edged.
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New. wide band thermistor and holometer mounts
require no tuning, speed microwave measuring

Here are four new wide band thermistor and bolometer mounts for use with
coaxial or waveguide equipment at frequencies berween 10 mc and 12.5 kmec.
These new instruments are extremely simple to use, require no tuning, have
low SWR, and may be used with a power meter such as -hp- 430B/C to provide
direct reading measurements.

Brief descriptions of new -hp- 420A and X421A Detector Mounts and -hp-
477A and 487A Fixed Tuned Thermistor Mounts appear at left. The broad
complete coverage -bp- line of detectors and mounts is listed below. For details,
see your local -hp- sales engineer, or write direct for Technical Bulletin, specify-
ing instrument model number.

-hp- 420A Crystal Detector

Employs a silicon crystal to detect f signals
in o coaxial line employing Type N fittings.
Covers frequencies 10 mc to 12.5 kme. Fre-
quency response flat within 223 db full range,
excellent conversion efficiency. No tuning.
Uses modified 1N21 crystal. $50.00.

-hp- X421A

Crystal Detector Complete Coverage—All Frequencies!

Model j ly Instrument Frequency Element Price
420A Detector Mount 10 mc to 12.5 kmc IN21 Crystal $ 50.00
X421A Detector Mount 8.2 kmc to 12.4 kme IN26 Crystal, mod. 75.00
X-Band Crystal Detector for use in wave- 440A Detector Mount 2.4 kmc to 12.4 kme Crystal, Bolometer 85.00*
guide systems at frequencies 8.2 to 12.4 kme.
Frequency response is flat within =2 db. Na 4428 Broad Band Probe 2.4 kmc to 18.0 kmc = 35.00
tuning. Detector has square law character- —
istic within Z=1 db over a 40 db dynamic 444A Broad Band Probe 2.6 kmc to 18.0 kme — 50.00
range. $75.00. i
Tunable Bolometer Barretter, Thermistor,
4758 Mount 1.0 kmc to 4.0 kmc Fuse 200.00
) agea | pniversalBolometer |10 meto 1.0 kme 1/100 amp. fuses 85.00
: 477A Thermistor Mount 10 mc to 10 kme Thermistor 75.00
S485A Detector Mount 2.6 kmc to 3.95 kme Bolometer 125.00*
~hp- ,477A Thermlsfo'r LI 64858 Detector Mount 3.95 kme to 5.85 kmc | Bolometer, Crystal 95.00*
For coaxial measurements. Provides complete
caverage of all frequencies 10 mc to 10 kme. 14858 Detector Mount 5.85 kmc to 8.2 kmc Bolometer, Crystal 90.00*
SWR is less than 1.5. Operates with -hp- .
430B/C Power Meter far direct power read- H485B Detector Mount 7.05 kmce to 10.0 kmc Bolometer, Crystal 85.00
ings. Na tuning. Nat subject ta burnout. In- .
put cannectar i Type N; output is Type BNC. X4858 Detector Mount 8.2 kmc to 12.4 kmc Bolometer, Crystal 75.00
$75.00. P485C | Detector Mount 12.4 kmc to 18.0 kme | Thermistor 110.00
G487A Thermistor Mount 3.95 kmc to 5.85 kmc Thermistor 95.00
J487A Thermistor Mount 5.85 kmc to 8.2 kmc Thermistor 90.00
H487A Thermistor Mount 7.05 kmc to 10.0 kme Thermistor 80.00
X487A Thermistor Mount 8.2 kmc to 12.4 kmc Thermistor 75.00

-hp- 487A Thermistor Mount

All mounts contain element unless marked (*).

Data subject to change without
notice. Prices f.0.b. factory.

' HEWLETT-PACKARD COMPANY
3149D Page Mill Raad ¢ Palo Alto, California, U.S. A,
Sales and service engineers in all principal areas.

Export Division: 275 Page Mill Rd., Palo Alto, Calif.
Cable "HEWPACK”

For fast, accurate woveguide measurements.
Each mount covers full range of its waveguide
frequency. Available for all frequencies 3.95
through 12.4 kme. No tuning required, SWR
less than 1.5. Not subject to burnout. Oper-
ates with -hp- 430B/C Pawer Meter for direct
power readings. $75.00 to $95.00.

INSTRUMENTS FOR
COMPLETE COVERAGE

PROCEEDINGS OF THE ILR.E. February, 1955
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RCA OSCILLOGRAPH TUBES —RCA-
SABP1, SABP7 and SABP11 flat-faced
cathode-ray tubes feature electrostatic focus,
electrostatic detlection, and post- deﬂectlon
acceleration. These S-inch oscillograph tubes
differ only in spectral-energy emission and
persistence characteristics of their respective
phosphors. Outsianding features: very high
deflection sensitivity, high spot intensity, and
high grid - modulation sensitivity. The exception-

B ally high deflection sensitivity and low capaci-
. tance of the pair of deflecting electrodes pro-
» vided for vertical-deflection, make this pair of

Eﬁ?fROI electrodes especially suited for operation from
wide-band amplifiers. The small size and high
brilliance of the fluorescent spot gives finer
detail in oscillographic traces . . . even with
high-speed phenomena.

NEW-RCA-5U4-GB is the
“heavy duty” version of the 5U4-G
The improved design permits opera

tion at higher peak and average cur-
rents, especially desisable when used
in power supplies of TV receivers and
radio equipment having high dc re

quirements. Additional important fea-
tures of the RCA-5U4.GB include:
double-wing plate design (for more
plate area and increased heat conduc-
tion) ... .increased plate thickness (for
more uniform heating) . . . double
mica spacers (which provide better
support, more resistance to shock,
vibration) . . . flared base which en-

gages button stem (elinnnates need
for cementing, reduces possible loose
bases) . . . buttonr stem (reduces
eIectrolysns and leakage).

NEW-—-RCA-6BQ6-GTB/6CUS,
12BQ6-GTB/12CU6, and 25BQ6-
GTB/25CU6 are directly interchangeable
with similar types in the 6BQ6 family. In com-
panson with previous versions, these types
retain the same desirable characteristics. but
feature a modified mount design to provide
higher perveance and to permit higher ratings.

RCA WR-86A UHF SWEEP GENER-
ATOR—recommended for continuous
production hine testing and general service
applications on color and black-and white
TV. This instrument 1s alse useful for
checking converters, tuners, filters and
other equipment operating 1n the 300 to
950 Mc range. The WR-86A provides wide
sweep range continuously adjustable to
1095 of indicated dial frequensy up to 850
Mc; up to 85 Mc for frequencies from
850-950 Mc, flat output with a max. voitage
amplitude variation of 0.1 db ger mega
cycle over the swept range; high output
voltage at least 0.6 v across 50 or 300 ohms,
and wide range attenuation continuously
adjustable over a range of 6J db

RCA WG-298A UHF DEMODU-
LATOR—connects between the output
of the WR-86A sweep generator and a
300-ohm termination for use in measur-
ing the approximate standing-wave ratio
of a 300-ohm-transmission fine through
out the UHF range of 300-950 Mz. The
WG-298A may also he used with other
instruments such as the WR-404, WR
41B or any UHF sweep generators using
a 50-ohm BNC type output connector.

For technical data, write RCA, Commercial Engineering, Section B35R, Harrison, N.J.

ELECTRON TUBES—SEMICONDUCTOR DEVICES —BATTERIES—TEST EQUIPMENT—ELECTRONIC EOMPONENTS

)\ WIHEN WRITIN | ADVERTINERS FEASE MENTION PROCELEDINGS OF 1115 1R



RCA-2D21—a sensitive, four-
electrode thyratron, of the indi-
rectly heated cathode type for use
in relay applications. It has a high
contral ratio (essentially inde-
pendent of ambient temperature
over a wide range), extremely
small pre-conduction or gas-leak-
age currents right up to the be-
ginning of conduction, very low
grid-anode capacitance ard grid
current. The 2D21 is not aftected
appreciably by line-voltage surges
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RCA MULTIPLIER PHOTOTUBES —RCA-6342, 5819
and 6199 multiplier phototubes are “head-on" types for use in
applications involving low-leved, large area light sources. Coupled
with suitable phosphors, these tubes are especially useful in
seintillation counters for detecting and measuring nuclear particle
radiation. Spectral respense of these types covers the range from
3000 to 6200 angstroms with maximum response at about 4000
angstroms. Types 6199 and 5819 have luminous sensitivity values
of 24 and 25 amperes per hamen respectively when operated with
a supply voltage of 1000 volts. Type 6342 has a luminous sensitivity
value of 7.5 amperes per fumen with a supply voltage of 1250 voits,
or 35 amperes per lumen with 1500 volts.

and, in a high-sensitivity circuit,
can be operated directly from 2
vacuum phototube.

RCA-5879—is a sharp-cutoft
pentode of the 9-pin miniature
typeintended for use as anaudio
amiplifier ir applications requir-
ing reduced microphonics, leak-
age, noise, and hum. It is
especially well-suited for input
stages of medium-gain public
address systems, home sound
recorders, and general-purpose
audio systems.

 —— e - 1 A T ———

RCA-4X150-A—a very small and compact
forced-air-cooled beam power tube for use in
power amplifier or oscillator service at frequen-
cies up to 500 megacycles and alse as a wideband
amplifier in video applications. The 4X150-A has
amaximum plate dissipation of 150 watts. Termi-
nal arrangements of this pawer tube facilitate
its use with tank circuits of the coaxial type.
Additional features: unipotential cathode . . .in

tegral radiator . . . coaxial-electrode structure.
Max. length: 2.468", max. diameter: 1.645".

RADIOTRON

ELECTRON (

<
RCA WP-25A TV ISOTAP—designed for
use as either an acjustable isolation trams-
former ar as an adjustable autotransformer to
facilitate testing and trouble-shooting of series
string circuits in radio and TV receivers, and
other electronic equipment. Sevén:position
selector switch permits adjustment of primary
voltage in 5-volt steps for operation from any

RADIO CORPORATION of A MERICA supply-fine voltage from 105 to 130 v. Output
voltages of approximately 105, 115, and 130 v

TUBE DIVISION MARRISON, N.J. are provided throughout the supply-line volt-
® age range. )

PROCEEDINGS OF THE I.RE. February, 1955 21a



Versattty P! PRECISION,

' MODEL WWVR

|
-~ \ A receiver of the iistrument class which s
/ setting & new stardard for the reception and
presentation of the world's finest standards of
time and frequency as broadcast by the Na-

tional Bureau of Standards from WWV and
WWVH,

- for general laboratory
and production line use

The funoamental use of thiz receiver is in
the calibration of locil equipment to the ac-
curacy of tnese rimary time and frequency
standards.

- power supply for many
low voltage klystrons

This time saving in-trumert incorporates all
the latest techniques for dlear reception. A
glance at the front panel will at once show
the ease of operation and instant availability
of the desired Radic and Audio frequencies.

Model WWVR allows the ooerator full use of
the world's finest primary stardards of frequency
and time, All frequenc es broadcast from WWV
{or WWVH) are accurite to one part in fifty
million. This instrument in your laboratory will
truly give you a . . .

PRIVATE PIPELINE TO PRECISION

—Specifications—

SENSITIVITY—Better than | microvolt on all
frecuencies.
SELECTIVITY—Less tazn 18 KC for —60db, 2.5
[ KC for —3db.
$275.00f.0b. N. V. FREQUENCIES—Choice of thrze RF front ends
Features: delivered with receiver, 2.5, 5, 10, 15, 20
or 25 mc.

® Wider than usual output range:
“B" supply 0 to ==600V. at 200 ma.

SMALL IN SIZE—Standard 54" relay rack panel.

upn | DOUBLE CONVYERSION—First IF amplifier at 2
N C SuPpIyO to 250v ats it MC, crystal converter to 60 KC second (F
e Additional fixed supply —250V. at 50 ma. i
® Uangu‘atEd 63V, 10A. C.T. filament SUPP‘Y x FRONT END-—Four tuned circuits at the signal
* Excellent voltage regulation {only =.25V.) ::g::;;v for maximum sensitivity and image
. N 5
Low ”pp‘e (IESS than 4 mV.) AGC and AVC—AGC system provides constant
e InPUt 115 or 230 Yolts ac, RF input to second detector. AVC system
50/60 cps, Single phase independently contro s audi> resulting in con.

stant output on tonas.
The PRD Type 807 is a general purpose,

. INDIVIDUAL INPUTS—Three individual inpLts for
constant voltage power supply, competi-

tuned antennas plus one common input for

Flexible ground permits stacking

of supplies to provide up to —600V. tiv?ly priced to. fit any instrument l{udget. broad-band anteara. Balarced 300 ohm or
cathode voltage and on oddi- It is conservatively rated for continuous ‘ unbalanced 72 ohm input.
tional 0 to —250V. for the reflec- service. Panel voltmeter monitors either I
or, of “low’-voltage ‘Kiystrons. supply voltage; milliameter indicates “B” | Send for complete specifications,
supply current. Write for bulletin. prices and delivery schedule.
7,9/ 7 9 | v
Y RESEARCH T

& DEVELOPMENT €O ¢ iInc

2'02 TILLARY ST, Chicago Sales Office: ‘\'
B'KLYN 1, N.Y. 1 S0. NORTHWEST HWY., PARK RIDGE, ILLINOIS=TAlcot 33174 SPECIFIC I PRODUCTS
Ul::pgfg:oo Los Angeles Sales Office: 14515 DICKENS STREET

741y HO. SEWARD ST., HOLLYWOOD 38, CAL.-HOlywood $5-5287 SHERMAN OAKS 2. CALIF

22a WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE LR.E. February, 1955



COVERAGE

where you want it

High gain omni-directional antenna.

ensive-to_you and can be
: ystems through signal
_ interference, g age/yol ¥ ”‘j;_‘, ook to Amdrew
erformance fguafanteed systems, (& t0wer tost
VHF, UHF and Microwavé

4ORPORATION

363 EAST 75TH STREET, CHICAGO 19




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 “or
these items is provided in the lid of the instruments.

MODEL  FREQUENCY RANGE ACCURACY S p E C | A L
912-4 900-1200 MC 01, CAVITY
1217-4 1200-1700 MC 029, DESIGNS
1723-4 1700-2300 MC 029, Frequency Standards maintains
2335-4 2300-3500 MC -020/0 complete facilities for the de-

sign ard manufacture of Refer-

3545-4 3500-4500 MC 0l o//o ence Cavities, Preselector Cavi-

ties, and Filters to customers’

4458.4 4400-5800 MC 0l° A specifications or blueprints. Our

facilties also permit quantity

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

guide assemblies,

ILLUSTRATED
BULLETINS
SENT ON

REOUEST AddrBeésxinqsug:s to

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.F
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@
CHICAGO TELEPHONE SUPPLY

ELKHART « [NDIANA
.g/l('rl?l/é) 0l 010 Preciscan Alass SLrodeecleor
(// " aicalle Kesislors « Faended 1896

[HE ONLY |

1. SIZES—"dime size” to 2 1/2” diameter.
2. WATTAGES—2 10 watt to 4 watt,

3. TYPES—carbon and wirewound with and without attached
switch.

4. MOUNTINGS—conventional bushing, twist ear and snap-
in bracket for printed circuits.

ontr

{ ALL COLOR TV LATIONS

5. TERMINAL STYLES—for conventional soldering, printed
circuits and wire wrap.

6. COMBINATIONS—an endless variety of tandems, both
single and dual shaft.

A CTS control can be tailored to your specific require-
ment.



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 metal
shaft illustrated.

Ear mounted tandem for
preset applications.
Combines pane!l svace
saving features of a con-
centric tandem with the
economy of an ear
mounted unit. Available
in various combhinations
of composition or wire-
wound front and rear
sections. CTS type P-C2-
45 with compositicn froat
and rear sectiors llus-
trated.

CHICAGO TEl-E;-I'IUNE SUPPLY

ELKHART - INDIANA

e IR

RS Ian £o0° ¥

N

A

[HE ONLY

11 & diameter composition
control for apolications where
ratingsupto3 4 wattrecuired. &4
_C7S type 35.

ALL COLOR TV APPI

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

EAST COAST OFFICE
Henry E. Sanders

130 North Broadway
Camden 2, New Jersey
Phone: Woodlawn 6-1668
TWX No. Camden NJ 380

WEST COAST OFFICE
Robert A, Stackhouse
928 S. Robertson Bivd.
Los Angetos 35, California
Phone; Crestview 4-5331
TWX No. BEV H 7666

SOUTHWESTERN U.S.A.

John A. Green Company
6815 Oriole Drive

P.O. Box 7224

Dallas 9, Texas

Phone: Dixon 9418

CANADIAN DIVISION

C. C. Meredith & Co.. Ltd.

Streetsville, Ontario
Fhone: 310

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.

e TWO WATT: Entire 35

series 1 1 8" diameter line

available with 95 series spe-

cial two watt military resist-

ance elements.

SOUTH AMERICA
Jose Lu's Pontet
Buenos Aires, Argentina
Montev deo, Uruguay
Rio de Janeiro, Brazil
Sao Paule, Brazil

OTHER EXPORT

Sylvan Ginsbury

€ West 10th Street

New York 18, New York
Phone: Pennsylvania 6-8239

.(//M('/'ﬂ//:)/) (0 SLrectsion Alass SLrodesleorn 0// I ccicalle Keisislers « Sownded 1896




LOOK AGAIN at PANEL METERS

20
D.C.
MICROAMPERES

N

-~ \EFA‘W

for S Exclusive features
to improve efficiency and appearance

in your equipment

Full open face on round meters allows much longer scale than conventional types for quicker, easier readings from
much greater aistances.

Entire dial face encased in transparent non-breakable plastic. Entire dial is exposed to viewing.

Full natural lighting from top, sides and bottom. No bezel or case rim interrupts the light from any angle.

Longer scale length, yet the mounting makes it readily interchangeable with all conventional round meters
of the same size. The panel space occupied is exactly the same.

1
2
&
4
5

P L N

These handsome modern streamflined Triplett PL Panel Meters with clear plastic fronts will make an amazing
improvement in the appearance of equipment peanels in addition to contributing greatly to reading accuracy.
An additional advantage is the unbreakable c-ystal.

Your Triplett representative will appreciate the opportunity to have you examine samples of the PL line,
Triplett PL panel meters are being stocked by leading distributors.

@ ELECTRICAL INSTRUMENT CO., Bluffton, Ohio
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Precision Attenuation
to 3000 mc!

TURRET ATTENUATOR featuring “PULL-TURN-PUSH” action

FREQUENCY RANGE:

“ " dc to 3000 mc,
IS\IT'%E%{EJAT':JHPEAE?E CHéEA%TERISTTCc IMPEDANCE:
onms
and CONNECTORS:

Type “N" Coaxial female fittings each end
AVAILABLE ATTENUATION:
Any value from .1 db to 60 db
VSWR:
<1.2, dc to 3000 mc., for all values from 10
to 60 db

<£13.%.bdc to 3000 mc., for values from .1 to

ACCURACY:
+0.5 db

POWER RATING:
One watt sine wave power dissipation

50 ohm COAXIAL
TERMINATION

Send for frce bulletin entitled
“Measurement of RF Attenuation”
[

Inquiries incited concerning pads or
turrets with different connector styles

STODDART AIRCRAFT RADIO Co., Inc.

6644-C Santa Monica Bivd., Hollywood 38, California - Hollywood 4-9294

PROTECTED UNDER STODDART PATENTS (

CAPACITANCE METER

MODEL 543

Designed for i of circuit

from O to 150 MMF,  Minimum resistanc e scross messured

capacitance 1500 ohm. Accuracy better than 3% or .5 MMF,

PRICE $175.00 F.0.2. GROTON, CONN.

P. O. BOX 549 NEW LONDON, CONN.

FIRST WITH THE
FINEST IN . ..

e CATHODE-RAY OSCILLOG-
RAPHY

Instrument Division,
760 Bloomfield Ave., C ifton, N.J

e CATHODE-RAY TUBES
AND COMPONENTS

Cathode-ray Tube Division,
750 Bloomfield Ave., Clifton, N.J.

¢ COMMUNICATION
PRODUCTS

Communication Products Division,
1500 Main Ave., Cliftor, N.J.

ALLEN B. DU MONT
LABORATORIES, INC.

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E February, 1955



The new NORTHERN RADIO CATALOG is

your BUYER'S GUIDE ..

FREQUENGY SHIF
COMMUNIGATION EQUIPMENT

PROCEEDINGS OF THE LR.E. Foboniry 1955 27A



- MICROWAVE
 MULTI-PULSE
SPECTRUM
SELECTOR

11, OmoaLOHM...

for use with Polarad

depend
You can depend on Spectrum Analyzers

TYPE DC DEPOSITED
CARBON RESISTORS
_

Manufactured under rigid quality controls to deliver match-
less performance and economy. Pure carbon in crystalline
form is bonded to a selected ceramic core and then sealed
against moisture with a special silicone coating having high
di-electric strength, excellent thermal conductivity, and
high resistance to abrasion.

T he Polarad Multi-Pulse Spectrum Selector
increases the versatility of Polarad Spectrum
Analyzers by displaying and allowing selection
for analysis a specific train of microwave
pulses as well as any one pulse in the train.

Five wattage ranges and seven basic sizes: DC-14,

Y A

g watt; DC-1,, Y, watt; DCS-15, 12 watt; DCM-15, 1, watt;
DC-1, Y, watt; DC-1, 1 watt; DC-2, 2 watts. /] | \;(:
¢ From 1 ohm to 200 megohms, depending on type | " | ‘§§
e Temperature coefficient varies slightly i1 | §
from 140 PPM to 500 PPM per degree C WRITE FOR i J N

i /
e 1¢, accuracy. (Other tolerances available) BULLETIN |
Meet M11.-R-10509-A Specifications No. R-24

It will select and gate a group of pulses up
to 100 usec. in length; is designed to work
with fast, narrow pulses; and can be adjusted
to gate any pulse including the first at

zero time. Special circuitry discriminates
automatically once pulses have been selected.
| The Model SD-1 has been cesigned to operate
i | with all Polarad Spectrum Analyzers at

any of the frequencies they will accept.

‘ e Completely self-powered portable unit.

| | e High intensity, flat-face CRT for accurate dis.
. play with:

( ) ! ontinuously variabl idths;
MODEL 84-TV | fog n:sue:sy variable sweer widths; 10 to

Continuously variable gate widths for pulse

FEATURES: selection; 0.2 to 10 usec.
oDC operation of oscillator tube Continuously variable gate oelays for pulse
filament. selection; 0 to 100 usec.
eWide continuous frequency Automatic gating of spectrum analyzer during
coverage | time of pulse consideraticn.
- . R 'y . h . e
ofre:u;n;; calibration accurate | ::at:sgiﬂsglsgats?leé?igg. tening) to facilitate
° U/ L. Triggered sweep on first pulse in any train.
©Output dial calibrated in micro- No sweep in absence of signal.
volts.
.. SPECIFICATIONS:
olsﬂeglfg:bdle s.'myﬂeld ‘:'.'dd'“kage' Maximum Pulse Train Time.............. 100 usec.
¢ Special design mutualinductance Pulse Rise Time.................... 05 usec. or Less
SPECIFICATIONS: type attenuator. Minimum Pulse Separation................. 1 usec.
£ R : 300 1o 1000 eLow harmonic content. Repetition Rate.... .10 —-10,000 pps.
requency Range: to Mc, elow residual hum modulation. Minimum Pulse Width.. 1 usec.

Frequency accuracy = 0.5%.
Output: 0.1 uv to 1.0 v across @ 50-ohm load.
Modvlation: 0 to 30% from aon internal 1000-cycle
oscillator. External modulation from 50 to
20,000 cys. Residual hum modulation less
than 0.5%.
Power Supply: 105 to 125 volts, 60 cycles, 120 watts.
Leakage: Negligible,

Laboialery Standoids

28

USES:
The versatility of this instrument
makes it adaptable to many appli-
cations within its frequency range;
for driving slotted lines and other
impedance measuring devices; for
measvring the characteristics of
UHF filters, traps, antennas, match-
ing networks and other devices.

MEASUREMENTS
CORPORATION

BOONTON -

NEW JERSEY

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

Input Power...........cooereun 95 to 130 wvolts,
50/60 cps., 350 watts

Input Impedance . . . 50 ohms (1o match TSA
Output Impedance . . . 50 ohms Seectrum Analyzer)

AVAILABLE ON EQUIPMENT LEASE PLAN

FIELO MAINYENANCE SERVICE AVAILABLE
THROUGHOUY YTHE COUNTRY

ELECTRONICS

(WY 7 N0 CORPORATION
& 43.20 34th STREET
LONG ISLANO CITY 1, N. Y,

Representatives in all principal cities.

"
OVen agiant

February, 1955



44,000 me

LULL Y PR

10,000

7.000

e

200

10

» x
Cven periast

10 TO 44,000 mcs
5 RF HEADS

UNI-DIAL TUNING

Model No.
Model OSA....... Spe:trum Oisplay

and Power Unit
Modal STU-1...RF Tuning Unit 101,000 mc
Model STU-2A..RF Tun:ng Unit 910-4, 560 mc.
Modzal STU-3A. RF Tuning Unit

4,370-22,000 me.
Modz2| STY-4...RF Tuning Unit

21,800-33,000 mc.

Mode! STU-S....RF Tuning Unit
33,000-44,000 mc.

SPECIFICATIONS:

Frequency Range: 10 kc to 44,000 mc.
Frequency Acturacy: 1%

Resolution: 25 kc.

Frequency Oispession: Electronically
controlled, continually adjustable from
400 ke to 28 mc per one screen diameter
thorizontal expansion to 20 ke per inch)

Equipment

AVAILABLE ON EQUIPMENT LEASE PLAN

PORTABLE
- DIRECT READING
SPECTRUM
- ANALYZER

Now, a new Polarad spectrum analyzer only 21 inches high that covers the
entire frequency ange 10 to 44,000 mcs with 5 interchangeable RF tun-
ing heads. The model TSA opsrates simply—single dial frequency control—
B with utmost frequency stability. It provides highest accuracy, and reliability
for observation and true evaluation of performance over the entire RF spectrum
—saving engineering manhours.

This instrument is designed for maximum utility and versatility in the lab-
oratory and on the production line providing an easy-to-read 5 inch CRT
display of the RF spectrum.

Input Impedance: 50 ohms—nominal

*Sensitivity:

$TU-1 10-400 mcs —89 dbm
400-1000 mcs —84 dbm

$TU-2A 910-2,200 mcs —87 dbm
1,980-4,560 mcs —77 dbm

STU-3A 4,370-10,920 mcs —75 dbm
8 900-22,000 mcs —60 dbm

STu-4 21,800-33,000 mcs —55 dbm
STU-5 33,000-44,000 mcs —45 dbm
Overall Gain: 120 db

Attenuation:
**RF Internal 100 db continuously
variable IF 60 db
continuously variable

Input Power: 400 Watts

“Minimum Discernible Signal
**STU-1, STU-2A, STU-3A

R \

The model TSA Spectrum Analyzer
has these exclusive Polarad de
sign and operating features:

Single frequency control with
direct reading dial. No kiystron
modes to set. Tuning dial ac-
curacy 1%.

Five interchangeable RF tun-
ing units for the entire fre-
quency range 10 to 44,000
mcs.

Temperature compensation of
Klystron Oscillator.

Swept IF provides 400 k¢ lo
25 me display independent of
RF frequency setting.

Internal RF attenuator.*
Frequency marker for measur-

ing frequency differences from
100 ke to 25 mc.

REPRESENTATIVES + Albuquerque e« Atlanta « Baltimore « Boston ¢ Chicago * Cleveland ¢ Fort Worth « Kansas City « Los Angeles * New York
Philadelphia « San Francisco « Seattle « St Paul « Syracuse * Washington,D C < Canada. Arnprior—Export: Rocke International Corporation

PROCEEDINGS OF THE I.RE.
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for high voltage, airborne service

!

304

EIMAC

Vacuum
Switches

Compact, fast action Eimac vacuum switches are custom
designed for high voltage application. Single pole, double
throw action contacts are precision spaced in high vacuum,
permitting reliable performance regardless of ambient
atmospheric conditions.
peak potentials as high as 20kv may be applied between
the switch terminals. Eimac vacuum switches are not limited

In antenna switching service, RF

to this service, however, as they will handle 1.5 amps at
Skv in DC switching. Efficient operation in severe airborne
conditions, small size and instant response give these switches
a distinct advantage over conventional relays. Now avail-
able are four Eimac switch types, including one for pulse

service. . .
For further information contact our

Application Engineering department

EITEL-McCULLOUGH, INC.

K S AN BRUNDO, CALIFORNIA
The World’s Largest Manufacturer of Transmitting Tubes

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

simplify
custom
instaliation

The 4200 Sound Effects Filter and
4201 Program Equalizer are now avail-
able in component form, as illustrated,
for the custom builder.

In addition to the flexibility of instal-
lation, all the features and character-
istics of the standard models are
retained.

The high and low sections of either
model may be obtained separately.
Complete wiring instructions included.

Send for Bulletin TB-4

Model 4200 Sound Effects Filter
(Send for Bullesin S)

-._",-- 2 E S ...'i,:f?

L_-. ® . ¢ LE. ]

Model 4201, Program Equalizer
(Send for Bulletin E)

\\‘ Representatives in

_ Principal Cities

11423 Vanowen Street
North Hollywood 6, Calif.

February, 1955




SEALED—RUGGEDIZED INCTRUMENTS
BY ROLLER-SMITH HAVE TH&T
“NEW LOQ¥™” ¥C%

See these and other outstanding Roller-Smith products featuring the ‘new-look” at Booth 702 1. R.E. shoﬁ. Kingsbridge Armory, New York City, March 21-24, 1953,
PROCEEDINGS OF THE I.R.E. February, 1958 3ta




NEMS-CLARKE
INCORPORATED

187 SERIES
| | RECEIVERS

L SINCE 1915 LEADERS IN AUTOMATIC CONTROL |

SWITCH
o -~

OUTPUT
SHAFT

/l,‘/ ,\ : ‘ A SpRinG ¢

R

for

UNEQUALED
PERFORMAINCE
in
e TELEMETERING

MECHANICAL MEMORY *RE
with a heart Frequency coverage of 55 to

260 megacycles, AM and FM,
without band changing. The 167

Ford Instrument Company engineers draw on the entire scope of scientific

knowledge to solve cach problem. In a recent project, Ford tound good use for

components it developed a score of years ago to produce a mechanical memory

system whose accuracy is independent of the time interval, and which meets a |

military requirement of absolute reliability.

INPUT A . ; *
CLUTCH D CLUTCH ¢
Q ; 5
--------- ... oo OUTPUT
INPUT B CAM D CAM C

l
{
In an instrument in which the input quantitics may vary with time, it is desired to l‘
produce an output equal to the change in one quantity A since the time t,, added

to the value that a second quantity B had at time t,. At the same time it is desired [
to store another ontput equal to the change in quantity A since a sccond time ta, |
added to the value that the quantity B had at that time to. It is further desired at any |
subsequent time to be able to read the first output or alternately the second output.

The storing of this information is accomplished by closing clutch C at instant ’
1 and clutch D at instant 2. The first output is then read directly at any subscequent
time and the alternate output by opening clutch C. To reevele — clutch D is then |
opened.

Whatever problems must be solved in designing and manufacturing computers
and controls, skills in electronics, magnetics, hydraulics and mechanical and elec- |
trical techniques are called upon by Ford engineers to develop the best instruments !
for the purpose. |

It vou have a problem in control engineering, Ford Instrument Company’s forty
vears of experience in high precision design and production will help vou find
the answer.

FORD INSTRUMENT COMPANY |

DIVISION OF THE SPERRY CORPORATION
31-10 Thomson Avenue, Long Island City 1, N.Y.

series of Special Purpose Re-
ceivers are designed for opti-
mum performance in telemeter-
ing, quided-missile monitoring,
radiosonde reception, television
sound rebroadcasting and many
other applications calling for
superior performarce. The su-
perheterodyne circuit assures
lowest noise figure possible with
an input tube of reasonable
cost, ready availability, and re-
liable performance. Particular
care has been exercisec to pr
vide for extreme sensitizity and
linearity of response, and the
500 ohm impedance of the out
put circuit permits bridging of
many high-impedance devices.
Only the finest componsants are
used in their construction. All
meters, transformers anc chokes
are hermetica [y sealed; all com
ponents are operated we!l within
their safe design limits: and the
entire as oly is treated to re
duce the effect of moisture and
fungus. Rigidly inspected and
ligned, the Model 167 Receiv
ers reflect the high standards
haracteristic of tne products
f this company which for 45
years has been engaged in
manufacturing radio - communi
cations equipment ond ele
tronic instruments for the rigid
requirements of mili-ary se rvice.

NEMS-
CLARKE

Incorporated

PRECISION
ELECTRONI!IC

WRITE INSTRUMENTS

, FOR FULL
ENGINEERS SPECIFICATIONS  siLvER sPRING

DEPT. NO. G MARYLAND

of unusual abilities can find a future ot FORD INSTRUMENT COMPANY. Write for information.
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RMC Plont ot Attico, Indiano

RMC DISCAPS

the standard of pedr
throughout the electro

RMC devotes its entire research, engineering and
production facilities to the development and manu-
facture of ceramic capacitors. Production is controlled
from basic powders to completed capacitor assuring
absolute quality control. Every DISCAP is tested at
twice its rated voltage before shipment. DISCAPS
are available in temperature compensating, by-pass,
stable capacity, high voltage and AC line types in
addition to the exclusive new ‘“Wedg-loc” types for

printed wire circuits. y

// RMC Plant and General Office ot Chicago, lllinois
/

3 RMC Plants to Serve You

RMC operates centrally located production plants at Chicago,
Illinois and Attica, Indiana. The Research Division in Chi-
cago houses development and engineering personnel con-
tinuously at work improving ceramic dielectrics. For standard

or special types of ceramic capacitors specifty RMC DISCAPS.
~

o

e
-

C‘:LS:S:’C RADIO MATERIALS CORPORATION
CAPACITORS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill.

PROCEEDINGS OF TIIE IL.RE. Fcbriary, 1955 33A

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

Two RMC Plants Devoted Exclusively to Ceramic Capacitors




for that short grid lead

use the Sangamo

‘ Cal U a Ml
p : o | ¥ =
' . Kovar HARD GLASS Seals First used in Navy electronic gear,
= O gl s | i

Tote-m-poles are invaluable for
“bug-resistant” wiring of models
and production units. Advantages:
Short leads; high component density;
tmproved ventilation.

Tote-m-pole supporting
“T" network of 5 resis-
tors and 4 capacitors.

CUSTOM COMPONENTS DEP1.*
SANGAMO ELECTRIC COMPANY
SPRINGFIELD, ILLINOIS

L5
°H.¥. Power Supplies « Inductive Components |
Servo Instruments « Low-X Resistors

Actual
Size

No “Leakers” in 52 million!

Over 52 million of the seals illustrated above are in NAM E PLATES

use; and not a single “leaker” has been discovered!

In their manufacture, Kovar metal and hard | ADHESIVE-BACKED
borosilicate glass (Pyrex) are permanently bonded
together, forming a fused-oxide seal that is vacuum-
and pressure-tight, and corrosion-proof at the

interfaces. ' ! .
. . are .003-inch aluminum
Borosilicate glass, matching perfectly the thermal

expansion of Kovar, gives to Stupakoff seals thermal —————— Il ANODIZED, et
endurance, weather resistance, and high electrical ) [/ backed by pressure sen-

insulating properties over the full temperature range

park "thinpl‘ates”

{ the gl MeRLR GLass sitive adhesive. These
ot the glass. Complete data of hundreds of | SMQS
sizes, styles and ratings of & plates conform to JAN
standard Stupakoff Kovar ] j - . .
HARD GLASS hermefic seals | mwsmm:smmee : specifications.
"':- T T U vy —

is given in this catalog. Send

Stupakoff [ s e o e | PARK NAMEPLATE CO., INC.

61-07 32 Ave.
CERAMIC & MANUFACTURING COMPANY « LATROBE, PA.

Woodside 77, N.Y.
N nmsmu oF ' The CARBORUNDUM Gompany
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=Specifty

HUDSE

quality metal stampings
and sub-assemblies...

Where the finest tools available to the
metalworking industry are operated
by craftsmen with years of experience.
Tools, dies and jigs — made by maoster
mechanics — guarantee micro-precision
accuracy. The most modern metal form-
ing machines permit mass production
methods that assure practical unit
costs. Ask for quotations on your special
requirements, today!

HUDSON TOOL and
DIE COMPANY : INC

118 SO. FOURTEENTH ST., NEWARK 7, N. J.

PRECISION FABRICATION OF STEEL, BRASS,
ALUMINUM, COPPER, AND MU METAL IN-
CLUDING CERTIFIED ALLOY WELDING, SILVER
SOLDERING, BRAZING AND CHROME PLATING

PROCEEDINGS OF THE l.R.E. February, 1955 35A



ne. Batteries of presses . . . rotaries, single stroke,
U. S. and foreign. Enormous kiln capacity. 4 large,
well-equipped plants.

rience. Methods which have been perfected from 54
years of specialized experience.

ign service. Available without charge. Every effort
made to find the best design . . . performance-wise
and economy-wise.

tion of materials. Widest in the industry. Careful
matching with requirements. New bodies being de-

veloped constantly for unusual operating conditions.

PRESSED
CERAMICS
ARE >

'cations determine the material. You may choose from
Lava, Silicon Carbide, Alumina (vitrified or porous),
Cordierite, Steatite, Zircon, Zirconium Cxide, Mag-

nesium Silicate, Aluminum Silicate, Fersterite, Titanium

©

Dioxide. All available from this one source.

ing. No problem with AlSiMag. Well equsipped die
shops. Expert machinists. Tooling at actual estimated
cost.

-ate Designs. AlSiMag’s over-all delivery record is unsur-
passed . . . complicated shapes, precision tolerances,
intricate miniatures.

Cost. Superior quality. Achieved through the right
equipment . . . right materials . . . all-important
"know-how.”

' N
- ‘ ,
)
ent production methods. Quality controlled manufac-
ture. Well experienced, versatile personnel

AlSiMag may offer improvements for your application. Send

in blueprint or sample today for price and delivery information.

1 e
ae

53RD YEAR OF CERAMIC LEADERSHIP
A I A SUBSIDIARY OF MINNESOTA M'NING
AMERICAN LAVA CORPORATION ..o

CHATTANOOGA 5, TENNESSEE

Branch offices in these cities (see your local telephone directory): Cambridge, Mass. ¢ Chicago, ill. ¢ Cleveland, Ohio * Dallas-Houston, Texas ¢ Indianapolis,
Ind. ¢ Los Angeles, Calif. * Newark, N. J, * Philadelphia-Pittsburgh, Pa. * St. Llouis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. + Tuka, Okla,



%i,‘h{'f””-“i‘fg__ " If this is what YOU NEED in
SRS RESISTORS . . « ¢ ¢ o o000 oo
Ckjmees e STABILITY
N e PRECISION*

T © LOW TEMPERATURE COEFFICIENT
RS TR R R s ® LOW NOISE LEVEL
i e WIDE RANGE OF VALUES

o G T o SMALL PHYSICAL SIZE
EPIC FAST PULSE o LOW COST

AND COUNTING CHOOSE FROM THESE 8 SIZES OF
EQUIPMENT {locllia DEPOSITED CARBON RESISTORS

SHOWN [N ACTUAL SIZE

——— .

DC-% Vs WATT 4 Q to 250K
DC-% Ve WATT 50 to1 Megohm
DC-'%C Y» WATT 2Q to 1.1 Megohms
B - DC-%A %2 WATT 3Q to 2.2 Megohms
Proved Dependability In A —m
Versatile Range Of Assemblies DC-%B Y2 WATT 3Q to5 Megohms
0.001 MICROSECOND RISE TIME | s
SQUARE PULSE GENERATORS . .
for the millimicrosecond to microsecond DC-Y% 2 WATT 6Q to5 Megohms

range.

0-10 MC DECADE AND BINARY SCALERS | o : e
FULLY AUTOMATIC 0-10 MC NUCLEAR — | WATT o (Y

SCALERS with predetermined count, pre-
determined time operation, precision
high voltage power supplies, preampli-

fiers and discriminators. DC-2 2 WATTS 10Q to 50 Megohms
® PLUG IN COUNTING STRIPS |

| * Standard Resistance toletance is 4- 1% but all Electra resistors are avail-

— ]

able in 4 2%, &+ 5%, and o4- 10%. Electra quality is unsurpassed in the
® 0.1 MICROSECOND COUNTER industry as s:veral h:mdred Ieadin°g manufacturers, our customers, will
CHRONOGRAPHS testify. You will find our services to your liking . . . deliveries are prompt

and special requirements completely followed.

® PRECISION DC HIGH l
VOLTAGE SUPPLIES

® WIDE BAND AMPLIFIERS :

ALSO CUSTOM DESIGNED EQUIPMENT TO
MEET YOUR INDIVIDUAL REQUIREMENTS! and characteristics of Electra Corbon Coat Resistors.

Write for detoiled engineering bulletin No. 404 ﬁ/ m Nome

\
o TiceR e / ompon
a»  /earbon-¢oat/ =

Add
ELECTRICAL AND PHYSICAL | / PREGsioN RESISTORS
INSTRUMENT CORPORATION

Engineering Divisian
42-19 27th Street, Lang Island City 1, N. Y,

ELECTRA MANUFACTURING CO.
RESISTOR DIV. 2537 MADISON KANSAS CITY, MO,

MAIL FOR COMPLETE
SPECIFICATIONS

Please send bulletin €-4 giving complete specificotions

City Stote
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Where dependability,

long life and uniform
performance are

all-important ... select

Berdi,

HARD GLASS

Miniature Beam
Power Amplifier

Here’s another advance in the Bendix
Red Bank *Reliable” Vacuum Tube
program. Featuring a hard glass bulb
and stem with gold-plated pins . . .
plus a conservative design center of
cathode temperature . . . the Bendix
Red Bank RETMA 6094 can operate
at temperatures up to 300° C. com-
pared to an average of only 175° C.
for soft glass bulbs. Thus, this new
tube ideally meets aircraft, military
and industrial applications where free-
dom from early failure, long service
life, and uniform performance are
essential.

The Bendix 6094 uses pressed ceramic
spacers, instead of mica, for element
separation. In other tubes, deteriora-
tion of mica in contact with the hot
cathode causes loss of emission which
is greatly accelerated under shock and
vibration. Ceramic eliminates this
problem and greatly reduces damage
caused by fatigue failure of parts.

For complete details on our special-
purpose tubes, write today.

Generotors.

o Gonk’

EATONTOWN, N. J.

Wes! Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y.
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q.
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Monufacturers of Special-
Purpose Electron Tubes, In-
verters, Dynomotors, Voltage
Regulators, Froctionol D.C.
Motors and A.C. and D.C.

» J

“.
B

'

ELECTRICAL RATINGS*

Heater voltage (AC or DC}** 6.3 volts
Heater current. ............ 0.6 amps.
Plate voltage (maximum DC). .. 275 volts
Screen voltage (maximum DC) 275 volts
Peak plate voltage tmax. instantaneous) 550 volts
Plate dissipation (aosolite max. 12.5 watts
Screen dissipation (abselute max. 2.0 watts
Cathode current (max. irs:amaneous
peak value)... .. o 100.0 ma
Heater-cathode voltage (max, =450 volts
Grid resistance (max.) 6.1 megohm
Grid voltage (max.) +5.0 volts
(min. 200.0 volts
Cathode warm-up time 45 seconds

(Plate and heater voltage may be applied simultane-
ously.)

*To obtain greatest life 2xpectancy from tube, avoid
designs where the tubz is subjected to all maximum
ratings simultanesusly.

**Voltage should not fluctuate more than =5%.

MECHANICAL DATA

Base............. 9 pin miniature hard glass—

gold plated tungsten pins
Bulb...........ooil Hard glass—T6%
Max. over-all length . . . R
Max. seated height. o 2"
Max. diameter............ . n*
Mounting position. . ... any
Max, altitude. .. . ... .. 80,000 feet
Max. bulb temperature. 300°C.
Max. impact shock. o B 500g
Max. vibrational acceleration 50g

(100-hour shock excited fatigue test, sample basis.)

s N4y,
4 ‘,\\“}\\2 Wy -

zno’p’

L, AVIATION
249 CORPORATION
\%

/
DIVISION OF RN 7 L
‘Z/ « G{ﬁ;\&/\r’

HITEMP

NON-RIGID, FLEXIBLE
TEFLON TUBING
This tubing can be
wropped around its own
diameter without crock-
ing. Excellent dielectric
strength—100% electror-
ically inspected. Unsur-
passed chemicol re-
sistance (no known
solvents). Withstands
100% humidity.

see 4 below ’\\-/,
From the list below select the
wire which meets your needs:

. TEMPRITE TEFLON MAGNET WIRE —
Sizes from 14—50 ANG incl. With-
stands temperatures from —90C2
+260°C. Single, heavy, triple or quad
thickness.

. TEMPRITE-X SPECIAL TEFLON MAGNET
WIRE—Same characteristics and sizes as
regular Temprite magnet wire, but spe-
cially processed for severe applications.

. THERMALON SILICONE MAGNET WIRE
— Sizes from 14 — 50 AWG incl. Used
for temperatures from —54°C-+180°C.
Made in single or heavy thickness.

. NON-RIGID, FLEXIBLE TEFLON TUBING
—Sizes 26—10 inclusive. Used for tem-
peratures from —90°-4260°C. 10 solid
colors or spiral striped im over 200 com-
binations. Conforms to MIL Std. 104,

. TEMPRENE TEFLON HOOK-UP WIRE —
Sizes from 30—10 AWG incl. Unaffected
by lemperatures from —90°C-+260°C.
Excellent dielectric, impervious to all
commercial solvents. Solid colors or spiral
striped in 55 different color combina-
tions. Made to meel MIL-W-16878A.

. TEMPREX TEFLON EXTRUDED HOOK-UP
WIRE—Sizes from 30—10 AWG incl.
Types E and EE of MIL-W-16878A in
14 solid colors. Same characreristics as
Temprene.

. TEMPCLAD TEFLON-FIBERGLAS LEAD
WIRE~Sizes from 30—8 AWG incl. Made
1o MIL-W-7139, for temperatures from
—9C°-4260°C. Suvitable where maxi-
mum abrasion protection. or resistance
to mechanical stress is required.

. RETEP TEFLON SATURATED GLASS BRAID
LEAD WIRE—Low cost, low voltage push.
back type for the range—90°C-4260°C.
Retains flexibility after impregnation.

. NEBROCTEFLON-FIBERGLAS LACING
CORD—Developed especially for wiring
harnesses or coil tying. Made in sizes
from .009"—~.076" and in tcpe form.

. TEMPTUBE TEFLON-FIBERGLAS TUBING
—Sizes up to 1Y, " ID. Fully satorated for
high dielectric and moaximum abrasion
resistance. Colors on request.

For complete engineering specifications write

26 WINDSOR AVENUE

MINEOLA, LONG ISLAND
IN HIGH-TEMPERATURE INSULATIO

PECIALISTS
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Now Available at l". |

Lg -
24R-075/F

Type 5358-5/1¢ ... COMPRESSION
TYPE

- THREADED
END
SEALS

FOR TUBULAR
COMPONENTS

E-l compression seals
offer super rugged con-
struction that with-
stands pressure
changes, shock and vi-
bration. No special
skill is required to ap-
ply the seal, and as-
sembly is rapid as all
metal parts are tin
dipped for easy solder-
ing. In addition to
standard types, spe-
cial constructions and
diameters can be sup-
plied quickly, on order.
Check your hermeti-
cally-sealed terminal
requirements with E-I.

P
: _24R-.075/
qypE 377583V e

NF-Z

TYPE NUMBER DIMENSION D - DIMENSION E
535S -5/16-24R-.075/F . 437

6438 -5/16-24R-075/F 643 )
7235 -5/16-24R-075/F . .562
5355 -5/16-24R-.075/PT 535 ° 437"

" 643S -5/16-24R-.075/PT . .500
723S -5/16-24R-.075/PT . 562
37755-5/16-24R-.075/F . 323

737755-5/16-24R-.075/PT . 323

ELECTRICAL
INDUSTRIES
DIVISION OF AMPEREX ELECTRONIC CORP.

44 SUMMER AVENUE
NEWARK 4, NEW JERSEY

*PATENTS PENDING Al. RIGHTS RESERVED



COMMUNICATION ACCESSORIES COMPANY Hickman Mills, Missouri

(M. P. S.eries) STOCKED UNITS FOR IMMEDIATE DELIVERY «~
TO MIL. SPECS-SHOCK, MOISTURE, TEMPERATURE . . .- .

, + ’ ]-- 4 ——
3 U9 1 T e — ——r— ] )
\ \ |
S Frp —f4—-4— |
N A
SIZE TYPES 4 \ Ve A ’
688 OD  MP 050 | I !—f
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8-32 MTG.

COMMUNICATION ACCESSORJES COMPANY Hickman Mills, Missouri




: Industrial Engineering Notes

(Continued from page 184)

riod. Of the October TV set production,
161,431 receivers were manufactured with
UHF tuning facilities, bringing the 10
month total to 1,085,742. 2,907 color TV
receivers were manufactured in October,
For the first 10 months, color set produc-
tion totaled 17,445 receivers, Of the Oc-
tober radio production, 12,151 sets con-
tained FM tuning facilities and an addi-
tional 2,846 TV reccivers were equipped to
receive FM signals.

TECHNICAL

A vital new use of radar in ground com-
bat to detect and track down the source of
enemy mortar fire was disclosed by the De-
partment of the Army recently. Known as
counter-mortar radar AN/MPQ-10, the
device was jointly developed and designed
by the Army Signal Corps and the Sperry
Gyroscope Co. With the aid of the new
clectronic locator, reportedly far advanced
from the experimental stage, front line
forces can detect and “lock on” the path of
enemy mortar shells, automatically track
their trajectory and obtain computer range
data which reveal the enemy position.
These coordinates then are relayed to an
Artillery Fire Direction Center, which can
respond with precisely aimed fire to elimi-
nate enemy mortars within moments after
they open fire. The equipment is compact
and mobile and can be towed by a light
Army truck for quick movement in battle.
The system consists of a large automatic
radar tracker with dish-shaped antenna, a
gasoline powered motor generator of Sig-
nal Corps lightweight design, a portable
tracker mount resembling a 40 mm gun
carriage for rapid movement to new posi-
tions, and a separate remote control con-
sole with radarscopes and all controls used
during operation of the radar set. ... The
Navy Department has announced the suc-
cessful completion of the first contract in-
volving use of the automatic production
system developed by the National Bureau
of Standards. The contract was for the
manufacture of several thousand “highly
complicated electronic subassemblies” for
sonobunoys. Preliminary field tests of the
mechanically assembled equipment indi-
cate higher performance and reliability
than similar equipment built by conven-
tional methods, the Navy announced. The
Bureau of Acronautics, which let the pro-
duction contract to the Willys Motors
Corporation, recently announced that
mechanized production has sufficiently ad-
\'i\l]CC(l to warrant ltS more eXlCllSi\'C tise ill
producing field equipment for the fleet.
The automatic production line, which uses
automatic fabrication and assembly equip-
ment, has offered the Bureau of Aeronau-
tics an opportunity for evaluating the tech-
nical and economic aspects of a mechanized
production line for electronic prodhcts.

(Continued on page 42.1)
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GAS-FILLED
CONDENSER

.o the
*no trouvble”

high current

duty

® For duty at high voltage and high current, the Lapp
Gas-Filled Condenser offers a combination of character-
istics not available in any other type of capacitor . . .
extreme compactness . . . low loss . . . high safety factors
. . . puncture-proof operation . . . constant capacitance
under temperature variation . . . and reliability of per-
formance assured by a 15-year service record.

In construction, the Lapp Gas-Filled Condenser assem-
bly is supported on a top aluminum ring, the steel tank
serving only as a support and as a leak-proof gas con-
tainer. High-potential plates are stationary, carried on a
rigid aluminum center stud, supported by a ceramic
bowl. Rotor plates are grounded, carried on ball-bearings
in a race almost the full diameter of the tank. This con-
struction provides a grounded tuning shaft on variable
models, makes possible efficient and complete water cool-
ing for high current operation, and results in direct and
short current paths to condenser plates.

Units available in 5 tank diameters, 7" to 24", for
duties at capacitances up to 60,000 mmf; current ratings
to 525 amps at 1 mc; voltages to 100 Kv peak. Write for
Bulletin 302, with complete description and character-
istics data. Lapp Insulator Co., Inc., Radio Specialties
Division, 222 Sumner St., Le Roy, N. Y.

Lapp

for high voltage,



The quantity production of quality
components for electronics is the object
and the success of AMPHENOL. The

variety of our expanding line of compo-
nents reflects both the needs of elec-
tronics and the growing demand for
AMPHENOL quality in every specifica-

tion of important connectors and cable.

AN CONNECTORS

RF CONNECTORS

HERMETIC SEAL RECEPTACLES

MINIATURE AN-TYPE CONNECTORS

SUBMINAX RF CONNECTORS

-

BLUE RIBBON CONNECTORS

MINIATURE RACK & PANEL CONNECTORS

CAEBLE ASSEMBLIES & HARNESSES

POTTED AN CONNECTOR ASSEMBLIES

RG COAXIAL CABLE

... components built to stand-
ard specifications or designed to
the special requirements of the

eiectronics industry . . .

SEE AT |.R.E.
IN NEW YORK

AMERICAN PHENOLIC CORPORATION chicago 50, illinois

In Canada: AMPWE IR T INILRA S0 S C Rl AL L

A\
: nduslrial Engineering Notes

(Continued from page 41A4)

The Navy also reported that additional
uses for automatically produced electronic
components are under study. A secries of
five volumes, including drawings, have
been prepared on the automatic produc-
tion technique and will be available for
purchase from the Office of Technical Serv

ices at the Commerce Department. The
volume that is now at the printers is en-
titled “Conversion from Conventional to
\utomatic Manufacturing.” ... The Of-
fice of Technical Services, Commerce De-
partment, has listed studies in the field of
electronics in its November issue of the
‘‘Bibliography of Technical Reports.” The
following government-sponsored rescarch
reports can be purchased from the Photo-
duplication Section, Library of Congress,
Washington 25, D. C., for the reported
price: “Crystal Units, Low Frequency,
Services for Research and Development.
Final Report,” PB 115057, microfilm,
$7.75; photocopy, $26.50. ¢Diffraction by
a Strip,” PB 114771, microfilm, $2; photo-
copy, $2.75. “lxamination of Thermal
Characteristics of Some Cast Electronic
Equipment Structures with a Collateral
Investigation of Bulb Temperatures,” PB
115207, microfilm, $5; photocopy, $15.25.
“Maximum-Minimum Shi‘t Method for
Measuring Complex Dielectric Constants
and Permeabilities,” PB 115165, microfilm
$2.50; photocopy, $5.25. “Radar, a Report
on Science at War, Released by the Joint
Board on Scientific Information Policy for
Office of Scientific Research and Develop-
ment, War Department, Navy Depart-
ment,” PB 114957, microfilm, $3; photo-
copy, $7.75. “Research in Physical Elec-
tronics. Quarterly Progress Report No.
6,” PB 115048, microfilm, $5; photocopy,
$15.25. “Research Services and Investiga-
tions on Subminiature Multielement Di-
odes and Bistable lements for Micro
tronic Circuits. First Summary Report,’
PB 115054, microfilm, $3; photocopy,
$7.75. “Study of Certain I'roblems in the
Field of .\\bsorption of Microwave Energy
in the Atmosphere. Quarterly Progress Re
port I11,” PB 115001, microfilm, $2; pho

tocopy, $2.75. “Accuracy of a Self-Balanc
ing Bridge in the Measurement of Micro
wave Power,” PB 115162, microfilm, $2.75
photocopy, $6.50. “Design of Metallized
Glass-Dissipative-Wa'll  Variable Wave

guide Attenuator,” 'B 115157, microfilm,
$3; photocopy, $7.75. “New Magnetic
Servo Amplifier,” PB 111442. Available
from the Office of Technical Services, De-
partment of Commerce, Washington 23,
D. C,, for $§1.

TELEV1S10N

The Federal Communications Com-
mission recently, by Report and Order,
withdrew its proposed rule making of
March 11, 1954, to require UHF television
stations to employ transmitters with a
rated power of at least 5 kw and termi-
nated this proceeding (Docket 10952).

42A February, 1955
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Pinpoint your C-R tube design needs with G.E:s
new catalog of Industrial and Military types!

Here is your working guide to cathode-ray tubes for industrial
and military applications’ General Electric, a pioneer in basic
cathode-ray research—leader in C-R wbe development—now offers
to equipment designers and builders a comprehensive catalog that
takes the guesswork out of tube selection.

Ask for your copy . . . and keep it for constant reference! Prob-
lems arising from your special circuit needs, on which you may need
further and more detailed information, will be handled promptly
by letter or by a visit from a G-E tube engineer. as you prefer. The
Tube Application Requirement Forms included in the catalog,
make inquiry easy and systematic.

Wire or write for Catalog ETD-985-A to General Electric Com-
pany, Tube Department, Schenectady 5, New York.

Bogress Is Ovr Most Important Product

GENERAL B ELECTRIC

162-181

February, 1955

Tells how General Electric is pre-
pared to meet your need for new,
special C-R types . .. by combin-
ing bulbs, guns, and phosphors;
or by custom-designing a tube
“from fthe ground up' should
volume warrant. Catalog includes
forms for transmitting your tube
requirements in detail.

®
24 standard G-E industrial and
military cathode-ray tubes are il-
lustrated, rated, fully described.
Basing diagrams are included.

18 phosphors most in demand are
described as to color, persistence,
and field of application . . . also,
spectral-energy emission and per-
sistence curves are plotted for
each phosphor.

9-page section is devoted exclu-
sively to tube, gun, and phosphor
research . . . design . . . manufac-
ture . . . testing. Includes many
photographs of C-R products and
processes.

43A



The Type 2602-E

has these important advanta 065
P no moving parts
| P can be installed in a few hours
i P no field adjustments

P used successfully both in the US.A.

and in other countries

frequency range — 108 mc to 118 mc

shipped completely assembled, and
tuned when frequency is specified

N e
v

can be readily retuned to any fre-
quency within its range

P net weight — approximately 140 lbs.
Write for Bulletin R-255

*Original model was developed for the
Air Navigation Development Board.

Lo

Wy ALFORD

Manufacturing Co. Inc

290 ATLANTIC AVE. BOITON. MASL

Melbourne, Fla
Orlando, Fla

Avionics © Instrumentation

D e e .

@D SHAV-PAK

NEW, LOW PRICE!

SHAVE IN THE (OMFORT
r'Y & OF YOUR CAR,
Y Boat or Plane!

$9?—.§

S\

Specially Designed for
Operating Standard A.C.
Electric Shavers in
Automobites, Buses,

Plugs int
y Drahtes Trucis, Boats, and

Cigarette Lighter

Recepracle on Dash Planes.
INPUT AL
? QUTPYT ust
vt D.C. OUTPUT
vouis | socveies | WATIARE | Pmice
(31 ] s NS walts 15 995
125P8 1 1ns 15 9%5

MIGHTY MIDGET
sortate INVERTER

WITH GREATER OUTPUT
DICTATE REPORTS ACCURATELY-PROMPTLY!

make your car, boat or plane

a ‘rolling office’’
vith ATR INVERTERS

for changing your
storoge bottery
current to A, C.

Fowselold

ELECTRICITY

Plugs into
Cigarette Lighter

Recep!a:lo on Dosh ) ‘
$ ___ \\ \ '('J'f’.
I W S ‘“&

LIST PRICE f‘
ATR INVERTERS .

especially designed for operoﬁng
standard 110 volt A, C. .

in_your own cer?
Ut owh sore

* DICTATING MACHINES o TAPE RECORDER

| @ ELECTRIC RAZORS

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

© WIRE RECORDERS

WAT |~ AC | oureur | st
™| bl | oo tacaes | WAmAGE | paice
6-DME 6 |15volts | 30-40 | 19.95
6H-DME| 6 |115volts | 60-75 | 2995
Above Inverters olso available for 12-volt operation.

See youn jobber or wnite factory today | 7]
for complete informalion
AMERICAN vamou 2 Rmo Co.. j

Duatity Puaducts
SAINT PAUL T, nmnuou u s, A
S e 3

February, 1955



.. LORD FACTS ON VIBRATION

ANYONE CAW NMAWE

NIBRATION CONTRO\S

Practically every mechanism is subjected to either destructive
wear ot impatred performance because of vibration ot shock . . .
and practically anyone could make a unit 10 “‘solve” these

problems 10 some degree. 1t is important, however, that the
y Vibration control units contribute to improved operation and
4 Jmd efficiency of the mechanism—and at reasonable cost.
.:\'f";t il The use of makeshift or incorrectly applied units usually makes ﬂ,
o . the condition worse instead of better. \
' : 2 LORD has devoted over 30 years 1o the successful solution of Y
thousands of vibration and shock problems. LORD research,
engineering, and production facilities have produced over 27000
types of highly effective control units for all kinds of applications.
Exceptional engineering and manufacturing skills plus the use
of only the best materials provide users of LORD products with
several outstanding advantages:
EFFECTIVE VIBRATION ISOLATION —LORD units te-
duce operating vibration, shock, and noise 10 the lowest prac-
lical level—over a long, service-free operating \ife.
LOWER MAINTENANCE COSTS — Effective isolation
provided by LORD systems reduces destructive vibration—\ower-
ing maintenance adjustment and parts replacement Costs.
FLEXIBILITY IN USE—LORD extensive design and pro-
duction facilities have developed a group of siandard mount-
megs of several types. These are adaptable o many standard
vibration control applications and provide effective and eco-
nomical solutions 10 a wide range of problems.
The extensive facilities at LORD are available on request for
solution of your problems, whether they are simple or complex.
Simply call or write the Home Office, Eriz, Pa. or the LorD
Field Engineer nearest you.

DALLAS, TEXAS DAYTON, OHIO
PRospect 7396 Mlchgan 8871

: LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA
LOS ANGELES, CAL.  CLEVELAND, OHi0
HOUywoce 4-7593 SUperior 1-3242

NEW YORK. N.Y. PHILADELPHIA, PENNA.
Clxle 7-3526 LOcust 4-0147

DETROIT, MICH, CHICAGO, ILL,
TRinity 4-2360  Michigan 2-6010

@ 4P @ e @

PLATE FORM DYNAFOCAL TUBE FCRM TEMPROOP FLEXIBLE
MOUNTINGS MOUNTINGS MOUNTINGS CHAN-L-MOUNTS MOUNTINGS COUPLINGS

DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS SINCE 1924

PROCEEDINGS OF THE LR Fobruary, 1955



NEW.HIGH STABILITY PACKAGE
WITH 100ke AND 1000ke CRYSTALS

BLILEY TCO-2L
TEMPERATURE
CONTROLLED OVEN
(75°C) WITH TYPE
4 BHSA CRYSTAL AT
1000ke AND TYPE
BHOA CRYSTAL AT
100ke

PHANTOM
VIEW

BOTTOM VIEW OF BASE

Sliley

CRYSTALS

PR ALY T AL TR

3 5%

-~
=
S

e

This A(impac't tcﬁipc‘rature cont-olled
paj age proyid XA high stability refer
ende sourtd at goth 100ke and, 1000kc.

Retdmmendéd for:

‘gcdéral laboracory

us¢ and the precision calibration of sig-
nal generatots or Other test imnsirumen-

tation.
TECHNICAL DATA
CRYSTAL UNITS oo neyl | STABILITY |
IN TCO-2L OVEN ver Ambient Rande)
I - ! 1 —40°C to +70°C
BULEY TYPE BHOA| 1800ke [ +.c001% o
BLILEY TYPE BH9A|  T0Ckc +.0003% 1

ACEURACY AT 75°C—ADJUSTABLE TO Z¥gBEAT IN
RECOMMENDES CIRCUIT

HEATER RATING: 7.9 watts; 6.3 volts—l_.gb omperes\

Octal Base (See Dnagram)ﬂI Crystals Hermetica.ly Seo|ed

Bliley ELECTRIC COMPANY

UNION STATION BUILDING

ERIE,

PENNSYLVANIA

Booth 81 at the IRE Show

LT

——
G

T

S

206M U.47m

TELEFUNKEN

world's finest Microphones

AMERICAN ELITE, INC.
Dept. F, 7 Park Avenue o New York City
Sole Importer, and U. S. Agent

Over 85% of the torque wrenches
used in mdunry ore

VTOR(]UE WRENCHES

Rewl by S:gh', Sound or Feel.

e Permonemly Accuruie
® Practically Indestructible |
® Faster—Easier ta use

@ Autamatic Release

@ All Capacities

in inch grams...inch
ounces,..inch pounds
«..foot pounds 7N

(Al sizes from .
0-6000 f1. Ibs. )l

manufactures:,

4 design and
production man
should have

this valuctle
data. Sent upon
request.

24 /S turlevant fco
100150 JQUALITY] 1teinors

46A WHEN WRITING TO ADVERTISERS PLEASE MENTICON — PROCEEDINGS OF THE IL.R.E. February, 1955



_the first
NEW DESIGN
of selenium rectifiers

IN OVER o YEARS

No
center
mounting
Full air
ventilation
between plates
Light contact and
constant assembly
pressure
No center hot spots
Lightest weight per
unit of output power
Lower initial forward resistance—
better voltage regulation
Smaller overall size for each rating—
cost no more
Better for all electrical and electronic equipment
because of
e Improved convection cooling
e Simpler mounting
¢ Longer life and minimum aging
¢ Designed for more rugged service and rated for use in high
ambient temperatures

4 ®
Pat. pend.

by PYRAMID

_KS-350

- - -r

‘350 Ma

479438

Important
3 ® is the rectifier
most readily adaptable to
printed circuit applications.
Because of the fixed edge mount
yoke, assembly requires only one whistler

die, one hole fixed, one hole variable to three
dimensions. For complete information write

RECTIFIER DIVISION

PYRAMID ELECTR‘C COMPANY North Bergen, N. J.

BURTON BROWNE aOvERTISING
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LINE STRETCHERS

1\

Coaxial,
constant
impedance
type,

has

\ low
VSWR

Rugged,
reliable and
handles
substantial
RF power,

| Model 3701
extends 8 inches.
Model 3702
extends 14 inches.
Both can be fitted
with Types N, HN,
or other connectors.
Write for
Bulletin R-454

ANTENNA SYSTEMS ~COMPONENTS
AIR NAVIGATION AIDS ~INSTRUMENTS

ALFORD

‘Qb’ Manufaciuring Co, Inc

299 ATLANTIC AVE., BDSTON, MASS

SORENSEN

electronic

&
tubeless

Power
Regulation
Equipment

* *x Kk Kk

* AC Line Voltage Regulators
* DC Power Sources (Nobatrons)
* Wide Range Variable DC Sources
(Rangers)
* B-Power Supplies
* Frequency Changers
* Voltage Reference Sources
* K* Kk K

MAKERS OF THE WORLD'S MOST
VERSATILE WINDING MACHINES

Be sure to visit our booth at the L.R.E. Show
next month. Booth 646—Circuils Avenve and

MANUFACTURING CO.,INC. Radio Road.
DANBURY, CONN.

SORENSEN & CO., Fairfield Avenue, Stamford, Conn.
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Another important SYLVANIA First
for your microwave equipment. ..

ARAIR-

These high-power microwave components incorporate
‘“‘ceramic-windows’’ for peak performance at 100 KW
power levels —mounting is simplified

ATR Type 6546 TR Type 6545

featuring.. featuring..

Jnew unitized construction
—dual ATR and mount in
one package — eliminate
‘‘castle’” mounts

J metal reservoir— extends tube life
“V doubly loaded Q of 50—
eliminates critical tuning at

any setting

_________________________________________________________

ELECTRICAL SPECIFICATIONS ELECTRICAL SPECIFICATIONS
Centerfrequency. . ...... .. ... ............. 34,860 Mc. Tuning range. ... ... iiieii e 33,814—35,906 Mc.
Transmitter peak power (min| ) e meiaaiaiae . 20 k. Transmitter peak power .. ... .. ... ... ........... 100 kw.
Leakage power (Max)............. .. N .30 mw.
LOW LEVEL CHARACTERISTICS HIGH LEVEL CHARACTERISTICS Insertion foss (max) ....... ... 25db
Equivalent conductance (max).............cevvueaen.ns 0.15 Arcloss{max).. ... . ............. 5 0.9 db Ignitor Interaction (max).......... .................. .....0.24db
Tuningsusceptance. ........... ... ... ...l =0.07 Firing time (max). .. . 10 secs. Recovery time (max}............ . .. ... 4 usec.

- —— — . — — . ———————— — —— ————— —— —— —— ——————— — ——— — — —— — —— — T — — " —— — —— —

For all your TR-ATR needs Sylvania offers a complete line. Write for complete data
“Another reason why it pays to specify Sylvania’’

Sylvania Electric Products Inc.
1740 Broadway, New York 19, N. Y.
v In Canada. Sylvanis Electric (Canada) Ltd.
University Tower 31dg., St. Cathetine Street

Montreal, P. Q.

LIGHTING ¢ RADIO +« ELECTRONICS + TELEVISION -

ATOMIC ENERGY
PROCEEDINGS OF THE I.RE. February, 1955
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design progress through
inter-company co-operation
l;m inc,

« « « coordinated by

DOUBLE-RIDGE WAVEGUIDE

for 4oty X-hand and C-band operation!

Recently, Airtron was contronted with a difficult problem—how to develop
a waveguide that would perform satisfactorily for both “X” and “C”-Band
operation,

Due to differences of opinion concerning the optimum frequency for air-
borne weather radar systems, equipment manufacturers have selected two
different operating frequencies for their designs . .. 5.6 cm (“C”-band) and
3.2 cm (“X-band). As a result, two different waveguide sizes were required.
This meant that should it become advisable to switch from one frequency
band to the other it would necessitate the installation of an entirely new
waveguide system ... as well as the replacement of the radar equipment.

This was highly impractical and, accordingly, a coordinated effort was set
up among the airlines technical advisory organization (ARINC), leading
manufacturers of radar equipment, and the engineering staff of Airtron.

Working as a team the theoretical and practical difficulties were overcome
and the solution evolved in a new double ridge waveguide. The new design
not only permits handling of both bands, but also results in a considerable
reduction in size and weight for “C”-band and improved electrical proper-
ties for “X”-band.

This is just another concrete example of how Airtron’s creative engineering
... and their close association with leading manufacturers in all phases of
electronics . . . can be of assistance to you ... whether the components you
need are new in design or so-called “standard” plumbing.

FREE CATALOG on Ridge Waveguide for Airborne Weather
Radar . . . contains a complete description of the new ridge
waveguide series. Write on your letterhead c/o Dept. C for
your copy today!

ﬂm inc. Linden, New Jersey

Designers & Manufacturers of Rigid and Flexible Waveguide Components and Aircraft Accessories

Branch Offices: Albuquerque * Boston ¢ Chicago * Dallas * Dayton * Kansas City
los Angeles * San Francisco * Seattle * London

f%&/@
Aty

TIenlemere

SOME OUTSTANDING EXAMPLES:

SPIRALPOT
85175A
85171A

Models 85172A
85173A

Slide-wire, infinite resolution, luw noise,
Resistances 2 to 2500 ohms. Linearities 0.1%
to 0.025%. 1 to 40 turns,

MICROTORQUE
Model 85111

Extremely low torque (.003 oz, in.). Resolu-
tion to .06%, 1" dia. x 1.31”; shaft 0.031",
dia. 1.63 watts (average). Resistance: 250
to 25,000 ohms; 12 wiring types. Linearity:
+0.5% or +0.25%.

Nt
\') MINIGANG

s Model 85193

Rugged —small; resolution to .06%, 1,125”
dia, up to six sections; 2 watts per section,
Resistances: 130 to 70,000 ohms. Linearities:
+0.5% cr +0.25%.

RECTIPOT

Model 8620
= ).

Linear motion, rigid metal case; 1~ dia. one
or two elements; strokes from 0.” to 6.0”.
Resistances from 400 ohms/in. to 15,000
ohms/in.; taps available.

UNIVERSAL
GANGPOT
Model 85197

1 to 12 sections; 2" dia. Resistances 360 to
200,000 ohms per section. Linearities:
+0.3% to +0.15%; sleeve or ball bear-
ings; sections phaseable 3600; solid shaft,
anodized aluminum case; log or sine-cosine
outputs.

Product of Electromechanical Division
EAST ORANGE, NEW JERSEY

for information write

G. M. GIANNINI & CO., INC.
PASADENA 1, CALIFORNIA
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PLAIN FACTS ABOUT VIBRATION AND SHOCK MOUNTINGS

FOR AIRBORNE ELECTRONIC EQUIPMENT

OUT-DATED UNIT MOUNT BASE

16 maounting holes and 16 bolts required.

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

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

X

spacing (X) betveen support centers, resulting in impaired stahil-
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 iradequate 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 maxers when installed by usual production I'ne
methods.

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

Failure also can resu:t 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 justiies
the use of integrated mounting systems designed to meet specific
problems rather than the unreliable application of assembled
“catalogue” mounts.,

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.

Note reduction in mounting height. uportant 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.
Engincered with careful understanding of the equipment to be
protected and performance expected, Robinson mounting systems
come to you conmipletely manufactured, ready to receive the elec-
tronic equipment or instrument.

The integration of these mounting svstems into the celectronic
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-1.-FLEX). exclusive with Robinson. This
construction has been thoroughly proven by years of usc in nearly
all military and commercial aircraft.

Some other important characteristics of Robinson Mountings:
inherent high damping, non-linear spring rate, performance
unaffected by grease, oil, water, dust, extreme temperatures or
cnvironmental 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 throngh “de’ruggedization of equipment
substantial reduction of size and weight is possible
by simplified and compact design.
C. Simplified installation — only four attachment holes
required—pre-spaced to save time and assure accuracy.

PROCEEDINGYS OF THE I.RE. F'obrary

AR

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

West Coast Engineering Office:
3006 Wilshire Boulevard, Santa Monica, California
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Encapsulated Type 380

«..STOCK TYPES FOR QUICK DELIVERIES

... SAMPLES AND "SPECIALS"” TO
EXACT SPECIFICATIONS

As engineering specialists in both wire winding
and eclectronie equipment assemblies, Shallcross
offers complete facilities for the design and large-
scale production of delay lines in a variety of open
and encapsulated styles for both highly critical as
well as commercial uses.

Typical applications include use as compensating
delays for color television, in signal delays for TV
synchronizing signal generators, and in wideband
distributed-type amplificrs.

Now available for promptdelivery is the Shallcross
open-type 380 described below. This is a typical
lumped parameter delay line using silvered mica
capacitors conforming to JAN Style CM-15, Char-
acteristic E. Many other types can be readily designed
for specific applications. Quick delivery of proto-
types! Send your specifications for prompt consider-
ation by Shallcross engineers, SHALLCROSS MFG.
CO., 524 Pusey Avenue, Collingdale, Pa.

SHALLCROSS TYPE 380 DELAY LINE

SIZE: Open Type: 214" x 114" x %"

Encapsulated Type: 214" x 1”7 x 17
ELECTRICAL CHARACTERISTICS:

Maximum pulse voltage: + 100 volts

Rise time: 0.04 microseconds

Total delay: 0.3 + 0.03 microseconds

Impedance: 500 ohms

Cut-off frequency: 8.5 megacycles

Open Type 380
AVAILABLE
FROM STOCK

il

pANORAMIC)

RADIO PRODUCTS. INC

Shallcross

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

AUDIO WAVE
FORM ANALYSIS

PANORAMIC

SONIC
ANALYZER

Many engineers find that Panoramic’s
LP-1 expedites their entire measure-
ments program. LP-1 analyzes sound
vibrations and electrical waveforms
quickly, conveniently, accurately. De-
signed to eliminate the tedious prob-
lems commonly associated with audio
wave form analysis, the Panoramic
technique provides valuable visval
information in seconds!

® Visvalizes frequency and ampli-
tude of waveform components be-
tween 40 and 20,000 cps; magnifies
small portions of spectrum for de-
tailed analysis; displays easily
photogiaphed; scans spedrum in 1-
second; analyzes changing and static
phenomena.

It will pay you to investigate the
many unique advantages of LP-1.

® SPECIAL APPLICATIONS

® Investigations of clcsely spaced sound
and vibration frequencies. Harmonic
analysis of waveforms having low fre-
quency fundamentals. Spect-um analysis
requiring constant bard width.

@ Panoramic's LP-1 offers scores of
unique advantages; it will pay you to
check their application to your problems.

. WRITE TODAY
for Complete

@
Specifications

T

Made by the
makers of
Panadaptor,
Paralyzor,
Panoramic
Sonic Analyzer,
ard Panoramic
Ultrasenic
Analyzer

z Soh ccod Ave., Mount Yernon, N.Y.

Phone: MOunt Vernon 4-3970

Frbruary, 1955
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Hughes

high temperature operation

Silicon

extremely high back resistance

unction

exceptionally stable characteristics

Diodes

Now you can take advantage of silicon’s operating temperature

range and obtain, at the same time, a sem<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>