JANUARY - 1953

)roceedings

of the |'R'E

UHF ISSUE

UHF Commercial Television Pioneer

{RIGHT) Completed transmitter room of KPTV, the first com-
mercial uhf TV station, now in operation at Portland, Ore.

W — 7 . 4

{BELOW) KPTV's antenna sbout to be lifted to supporting _ g . g

tower as station neared completion last September. = w-“d
’ S - .

IN THIS ISSUE
Thirty UHF Papers

on the Following Topics:

Transmitters Antennas
Tubes Relays
Receivers Propagation
Transmission Lines  Instruments
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“A Preview of Progress

is the theme of the 1953 IRE Convention
and Radio Engineering Show
March 23-26

o o RADIO ENGINEERING
in New York City. imx_.snow x:}cx:&

LI ERA

T

*.gs-« Once again IRE mem- ‘:a“ne"“:"""“;éa;n
bers and visiting cadio-electronic

firm executives, probably more than 30,000
of them, will come to Grand Central Palace

z

and the Waldorf-Astoria Hotel, to
learn what Radio-Electronics has in
store for the industry. As in past
meet- ings, @ both new reseatch

and practical N9Y engineering will be
revealed in vital :ﬂ__ technical papers,
but this year en- i | tirely organized by
the IRE Professional Groups—making this
18 Conventions rolled into 1. Do not fail
to act e, on your hotel reservation
early |45 ——= and reserve space at

the fun parts—the
¢ \’\qﬁ

IRE Banquet and the ;"Zs
Cocktail Party. There is Wi o
¢ve fun for the ladies too,
so bring ‘“her” with you. Four floors
of exhibits by more than 400 Exhibitors.

Remember—you have a date with IRE
in New York, coming % March 23-26!

- -
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FLUOROFLEX'-T

for

with the
optimum performance
you’re looking for

for uhf and microwave applications . .

from —90°F to +500°F,

rejects, longer service life,

registered trade mark for products mad
from fluorocarbon resins.

1
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—
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: RESISTOFLEX CORPORATION, Belleville 9, N. J. I-1
] SEND NEW BULLETIN containing technical data and information on
: Fluoroflex-T
e e S = LLL{Y
[}

b e COMPANY.... ot e e e

[ ]

[] ADDRESS.
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L-.--------------------------------------------------.
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TEFLON

“Teflon” powder is converted into
Fluoroflex-T rod, sheet and tube under
rigid control, on specially designed
equipment, to develop optimum inert-
ness and stability in this material. You
can be sure of ideal, low loss insulation

components which are impervious to
virtually every known chemical...and
serviceability through temperatures

Produced in uniform diameters,
Fluoroflex-T rods feed properly in
automatic screw machines without the
costly time and material waste of cen-
terless grinding. Tubes are concentric
— permitting easier boring and ream-
ing. Parts are free from internal strain,
cracks, or porosity. This means fewer

Mail in the coupon for more data.

*Du Pont trade mark for its tetrafluoro-
ethylene resin. tFluoroflex is a Resistoflex

e

RESISTOFLEX

Meetings
with Exhibits

® As a service both to Members
and the industry, we will en-
deavor to record in this column
each month those meetings of
IRE, its sections and professional
groups which include exhibits.
A
January 26, 27, 1953
1953 7th Regional IRE Confer-

ence, University of New Mexico,
Albuquerque, N.M.

Exhibits: Hoyt Westcott, 107 So.,
Washington St., Albuquerque, N.M.

Chairman: C. W. Carnahan, 3169
41st Place, Sandia Base, Albuquer-
que.

A
February 5, 6 & 7, 1953

Southwestern IRE Conference
Plaza Hotel, San Antonio, Tex.

Exhibits: M. B. Lampl, Box IRE, St.
Mary’s University, San Antonio,
Texas

A
March 23, 24, 25 & 26, 1953

Radio Engineering Show Grand
Central Palace, New York City

Exhibits Manager: Wm. C. Copp, 303
W. 42nd St., New York 36, N.Y.

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

April 18, 1953
Spring Technical Conference of
the Cincinnati Section, Cincin-
nati, Ohio
Exhibits: R. W. Lebhman, Baldwin
Piano Co., 1801 Gilbert Ave., Cin-
cinnati 2, Ohio

A
May 11, 12 & 13, 1953

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

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

A
Auguse 19, 20, 21, 1953
1953 Western Electronics Show
and Convention, Civic Auditori-
um, San Francisco, Calif.
Exhibits: Heckert Parker. 1355 Mar-
ket St., San Francisco 3. Calif.
A
September 28, 29 & 30, 1953

National Electronic Conference

[ ]

] , Hotel Sherman, Chicago.

: Exhibits: Orville Thompson, c/o De-
.| Forrest’s Training Inc.. 2735 N.
: Ashland Ave., Chicago 14, III.
|

g

[ ]

[

[
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...FOR TV AND U-H-F DESIGN

Design of electronic equipment and TV receivers
for the higher frequencies is simplified by a new
series of button ceramic capacitors developed by
Sprague. A completely new construction using a
disc capacitor element instead of the conventional
dielectric tube results in hig'her self-resonant fre-

quencies and improved circuit efficiency.

For bypass applications, Types 505C, 506C, 507C,
and 508C are unique. The dielectric button is housed
. in a recess in the top of a hex-head machine screw
and is sealed against moisture by a plastic resin.
This shielded construction minimizes ground induc-
tance and keeps it at a fixed value while providing
a short bypass path to ground, which is radially
uniform over the capacitor element. The lug ter-
minals are essentially at tube socket terminal height

to help maintain short, uniform lead lengths.

January, 1953

Type 501Cis a ferrule shank bypass capacitor for
push-clip mounting in TV receivers while type
503C is its feed-thru counterpart. The disc capacitor
element is resin-sealed in a recess in the top of the

metal shell.

Type 502C "'shirt-stud”’ capacitors are ¥4 " diam-
eter buttons intended for coupling in u-h-f TV set

front ends.

All units are rated at 500 volts d-c and are avail-
able in both characteristic SL and GA general uppli-

cation bodies.

Engineering Bulletin 605 gives complete details on
these new and different capacitors. Request it today
on your company letterhead from Sprague Electric
Company, North Adams, Mass.

> S

NEW HIGH-VOLTAGE CERAMIC DISCS

: Sprague Cera-mife Capacitors are now available
~_ijn 1000 and 1500 volt ratings as waell as in the vsual
\\ 500 volt ratings. Write on lettarhead for Bulletin 601C.
g -V

3a



RN

These signals find the way ||, e

ELL

RECEIVING

2)2)

When you dial a telephone number, high-speed switching mechanisms
sclect your party and connect you. Through a new development of Bell
Telephone Laboratories, similar mechanisms arc doing the same kind of job
in private wire teletvpewriter systems which America's great businesses lcase
from the telephone company.

Company X, for example. operates an air transportation business with
scores of offices all over the country. At onc of thesc offices, a teletvpewriter
operator wishes to send a message. let us say, to Kansas City. Ahead of the
message, she types the code letters “KC”. “I'he letters become electric signals
which guide the message to its destination.

Any or all stations in a nectwork, or any combination of stations, can be
selected. Switching centers may handle 50 or more messages a minute . . .
somc uscrs send 30,000 messages a day. Declivery time is a few minutes.

Dcfense manufacturers, automobile makers, airlines and many other Ameri-
can busincsses are benefiting by the speed and accuracy of the new equipment
— another example of how techniques developed by the Laboratories for
telephone use contribute to other Bell System services as well.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides
carcers for creative men in scientific and technical fields.
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SAFE AGAINST HIGH HUMIDITY IN TROPICAL CLIMATES!

VN A . . WIRE-WOUND
’;z “é ?2 A

-’ ‘ S I
1Y A RESISTOR
GF SasS (T RCLRC,

You're safe when you “batten down Blue Jacket resistors are made in types to
IR the hatches” against high humidity meet the tough performance requirements of
<‘3=-_»_;‘—‘:Zwith Sprague Blue Jackets! They're Military Specification JAN-R-26A, Character-
- rugged vitreous enamel power re- istic “G”. See Engineering Bulletin 110 for
sistors that can take abuse . . . that eliminate complete details. Blue Jackets are also avail-
electrolysis failure in the most humid atmos- able in commercial styles that excel in the
pheres . . . that deliver top wattage ratings in most severe industrial electronic service. En-
every size .. . that assure unmatched stability gineering Bulletin 111 describes these supe-
and resistance to thermal shock. Yes, the Blue rior units—that cost no more than ordinary
Jacket is outstanding even among the many resistors! Send for your copies to:
noteworthy Sprague developments in the SPRAGUE ELECTRIC COMPANY
resistor art. * * * * * * * 235 Marshall Street, North Adams, Mass.

YOU’LL RECOGNIZE THESE SUPERIOR RESISTORS BY
THEIR BRIGHT BLUE VITREOUS ENAMEL JACKETS

PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT

PROCEEDINGS OF THE L.R.E. January, 1953 5A



IN EVERY FIELD

4 @ tewaos/

MEASUREMENTS
- “FAMOUS FIRSTS”
—and following every leader are those o
who would rather copy than createl

m
Substitutes are not acceptable where S/W
| precision instruments are required, that

is why engineers the world-over specify

the MEASUREMENTS line. They know 19390 MODEL 54 STANDARD SIGNAL_GENERATQR—Frequency

that— b range of 100 Kc. to 20 Mc. The first commercial signal gen-
crator with built-in tuning motor.

STANDARDS ARE ONLY AS RELIABLE AS MODEL 65-B STANDARD SIGNAL GENERATOR—This instrument

THE REPUTATION OF THEIR MAKER replaced the Model 54 and incorporated many new features including an

extended frequency range of 75 Ke. to 30 Mc.

194(Q MODEL ss8 UHF RADIO NOISE & FIELD STRENGTH
METER—With a frequency coverage from 15 Mc. to 150 Mc.

This instrument filled a long wanted need for a ficld strength meter usable

above 20 Mc.

MODEL 79-B PULSE GENERATOR—The first commeraially-built pulse

scinerator

1941 MODEL 75 STANDARD SIGNAL GENERATOR—The first
tenerator to meet the need for an instrument covering the LF,

and carrier ranges of high frequency recervers. Frequency range, 50 Me.

to 400 Mc

1942 %F;E%ISALIZED TEST EQUIPMENT FOR THE ARMED SER-

Model 65-8 1943 MODEL 84 STANDARD SIGNAL GENERATOR—A precision
STANDARD SIGNAL GENERATOR instrument in the frequency range from 300 Mec. 1o 1000 Mc. The
first UHF signal generator to include a self-contained pulse modulator.
1944 MODEL 80 STANDARD SIGNAL GENERATOR—With an

output metering system that was an innovation in the field of
measuring cquipment. This signal Lenerator, with a frequency range of
2 Mc. to 400 Mc. replaced the Model 75 and has become a standard test
instrument for many manufacturers of electronic ¢quipment.

1945 MODEL 78.-FM STANDARD SIGNAL GENERATOR—The
first instrument to meet the demand for a moderately priced

frequency modulated signal generator to cover the range of 86 Mc. to

108 Mc.

1946 MODEL 67 PEAK VOLTMETER—The first electronic peak

| voltmeter to be produced commercially. This new voltmeter

Model 80 overcame the limitations of copper oxide meters and electronic voltmeters
STANDARD SIGNAL GENERATOR of the r.m.s. type.

19477 MODEL 90 TELEVISION SIGNAL GENERATOR—The first
commercial wide-band, wide-range standard signal generator

ever developed to meet the most exacting standards required for high

definition television usc,

]_948 MODEL 59 MEGACYCLE METER—The familar grid-dip
meter, but its new design. wide frequency coverage of 2.2 Mc.

to 400 Mc. and many other important features make it the first commercial

instrument of its type to be suitable for laboratory use,

194_9 MODEL 82 STANDARD SIGNAL GENERATOR—Providing
the extremely wide frequency coverage of 20 cycles to 50 mega-

cycles. An improved mutual inductance type attenuator used in conjunc-

tion with the 80 Kc, to 50 Mc, oscillator 15 one of the many new features.

MODEL 112 U.H.F. OSCILLATOR—Designed for the many applications

in ultra-high frequency engineering that require a signal source having

1950 MODEL 111 CRYSTAL CALIBRATOR—A calibrator that not
only provides a test signal of crystal-controlled frequency but
supply. Model 31 aids in obtaining peak performance from audio systems,
c 0 R P 0 R A 'I' I O N AM and M receivers and transmitters,

Model 84 a2 high degree of frequency accuracy and stability. Range: 300 Mc. to
also has a self-contained receiver of 2 microwatts sensitivity,

19-)1 MODEL 31 INTERMODULATION METER—With completely

1952 MODEL 84 TV STANDARD SIGNAL GENERATOR—With

a frequency range of 300-1000 Mc., this versatile new instrument

STANDARD SIGNAL GENERATOR 1000 Mc.
sclf-contained test signal generator, analyzer, voltmeter and power
BOONT ON NEW JERSE Y is the first of its kind designed for the UHF television field,

PROCEEDINGS OF THE I1.R.E. January, 1953



fMC DISCAPS

" ...Specified and Used
by Leading TV Makers

The list of satisficd RMC DISCAP customers reads
like the "Blue Book” of the TV industry. Few are
missing from this top level roster.

RMC offers a full line of by-pass as well as tem-
perature compensating ceramic disc capacitors.

Engineers specify them for their uniform high
quality, low inherent inductance and small size.

Purchasing agents specify them because they can
depend on RMC to make delivery when needed.

RMC temperature compensating disc capacitors
(which meet the RTMA spec for class one cera-
mic capacitors) are designed to replace tubular

ceramic and mica capacitors at a lower cost. Send for Samples

and Technical Data

B

DIS
el RADIO MATERIALS CORPORATION
CONDENSERS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Il

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. "_J

/ DISTRIBUTORS: Contact Jobber Sales Co., 146 Broadway St., Paterson 1, N.J.

1
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Ohmite vitreaus-
enameled resistars
are available fram
stock or promptly
made to arder in o

wide range of
sizes and types.

FOR DEPENDABLE
ELECTRICAL CONTROL

Again and again, these rugged, vitreous-enameled wire-wound

Ohmite resistors have demonstrated their ability to provide

unfailing performance and long life under the most difficult
service conditions.

Ohmite also offers the most complete line of wire-wound

resistors on the market . . . fixed, tapped, adjustable, non-induc-

tive, and precision units— in more than 60 wattage sizes

ranging from 1” to 20” in length, in 18 types of terminals and

in a wide range of resistance values, Investigate Ohmite
resistors for your product.

Write on company letterhead for complete catalog.

Ohmite Manufacturing Co., 4860 Flournoy St., Chicago 44, linois

OHMITE"

IN WIRE-WOUND RHEOSTATS AND RESISTORS
PROCEEDINGS OF THE I.R.E. January, 1953
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He seems to think you o
-

him for his shell. in spite of the fact
| that it looks no different from a million

~ other oyster shells. If he's Agot a pearl inside,

why doesn’t he say so.

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

IN THEM quedd, one wand the
worldd to bwons CT.

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

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

The range runs from the smallest (CM-15-2-525 mmf,
eap.) to the largest (CM-33-3300-10000 mmf. cap.)

Jobbers and Distributors: For informa-
tion write to Arco Eleetronies, Inc., 103

Lafayette St New York, N. Y.—Solc

Write on business lAJgém-l f;);:'.]o'bll)ers and Distributors in
letterhead for catalog -S. and Canada.
and samples. =
MOLDED MICA EnEDMICA TRIMMER

CAPACITORS

Rodio ond Television Monufocturers, Domestic ond Foreign, Communicote Direct With Factory—

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

PROCEEDINGS OF THE L.R.E. January, 1953 94



Selected stock. Always free
from defects and surface
blemishes.

Moisture and  fungus proof
coatings, vornish or lacquer
smoothly applied. No wrinkles
or unsightly heavy deposits,

C.T.C. standard terminals. Types
for all applications. Silver-
plated, cadmium plated, elec-
fro tinned, hot tinned or gold
plated as required.

Precisely located, clearly
defined imprinting: rubber
stomped, silk-screened, en-
graved or hot stamped,

Riveting or stoking of fer-
minals, brackets and other com-
ponents accomplished without
radial cracks or splitting of
rivet shanks, ond without dam-
aging the finish,

Cleanly cut or punched edges
and holes. No signs of delami-
nation,

Little details on terminal boards
-..make the big difference in quality

C.T.C. is constantly supplying
special terminal boards to the top
nhames in electronics. These boards
are built to strict government speci-
fications, are fabricated of certified
materials to fit the job. Among the
specifications involved are: MIL-P-
3115A, MIL-P-15037, MIL-P-15035,
MIL-P-15047, MIL-P-997A.

Our Custom Engineering Service
is well-equipped to fill these specifi-
cations for you. We are thoroughly
familiar with the JAN and MIL-
approved materials and finishes in
accepted usage by government agen-
cies and the armed forces. This,
combined with assembly know-how
developed over many years of sup-
plying electronic components and
equipment to the government, en-
ables us to meet your needs for

10a

quality above and beyond the basic
government standards.

Boards can be made of cloth,
paper, nylon or glass laminates
(phenolic, melamine or silicone
resin), and can be lacquered or var-
nished to specifications: JAN -C-173,
MIL-V-173 and JAN-T-152. Letter-
ing and numbering is done by rubber
stamping, silk screening, hot stamp-

CAMBRIDGE

custom or stand.!

PROCEEDINGS OF THE I.R.E.

THERMIONIC
CORPORATION i

- - the guaranteed components

ing, engraving. Inks used in rubber
stamping contain anti-fungus and
fluorescent additives.

For complete information write:
Cambridge Thermionic Corporation,
456 Concord Avenue, Cambridge 38,
Mass. West Coast manufacturers,
contact: E. V. Roberts, 5014 Venice
Blvd., Los Angeles, or 988 Market
St., San Francisco, Cal.

January, 1953



loboratory demonstration shows 30 amperes continuously flowing through 30 ampere Heinemann Circuit Breoker held aver hat plate.

the one circuit breaker principle

The FULLY MAGNETIC Principle

One magnetic coil is the entire actuation of
HEINEMANN Circuit-Breakers. Thermal warp ele-
ments are eliminated. On short circuits, the coil
instantly trips the breaker. On small overloads, a
time delay is introduced while the movable core
is drawn toward the pole piece, increasing the
magnetic flux. Moreover, the time delay is propor-
tioned to the overload . .. being shorter for large
overloads . .. and longer for small ones.

Z

HEINEMANN Circuit Breakers . . One, two and three pole .. 10 milliamps to 100 amperes

PROCEEDINGS OF THE I.R.E. January, 1953

.+ THAT IGNORES H E AT !

HEAT . .. the downfall of most circuit protection equipment . ..
will not alter the performance of Heinemann Circuit Breakers.
You never need to use false ratings to compensate for operating
temperatures or room temperature. With Heinemann, current is
the only consideration . . . and current (not heat) trips the breaker.
There is never nuisance tripping, yet Heinemann provides the
fastest circuit interruption available for short circuits and propor-
tioned response for overloads.

Performance and dependability to this extent explains why
most equipment manufacturers use Heinemann Circuit Breakers
in their products.

Send for complete literature. HEINEMANN ELECTRIC
COMPANY, 154 Plum Street, Trenton 2, N.J.

don’t use heat...USE POWER
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TO LAST
TYPE"MAPC' STATOR PLATE

A Complete Line To Assist You!

This trimmer capacitor, the “MAPC", exemplifies Hammarlund’s
continuing efforts to meet the demand for smaller dependable
components. A scaled-down version of the popular “APC", origi-
nated by Hammarlund more than 20 years ago, it has everything
reduced except the quality and performance characteristics.

The Hammarlund complete-line of variable capacitors, carried
by carefully chosen distributors from coast- to-coast, makes it

. possible for you to pre-select a capacitor that meets all your
requirements of construction and operation.

Write today for the 1952 Capacitor Catalog

mmm@m@@’

HAMMARLUND MANUFACTURING COMPANY, .
460 WEST 34th STREET  NEW YORK 1, N. Y.

12a PROCEEDINGS OF THE I.R.E. January, 1953



HERMETICALLY SEALED TERMINALS
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IR Carevnre
- &

L g

v
7 M, -~ [
) =, T .} ~ T R RE Y
~e e 3 2
= - v ’ e A - 3
- - - e *7 . Ind . -
o o g o M b g s oo - L
e, o -4 . " ot
A% cow 40 ~ - e J YR ¢ asee PR Y 'Y
3 - . ~
3 - - 4 A - i
- - X ~» - . X 5
- = T ay v — - - o - - -
-t ~ “ou e - . E L -
%4 -~ o5 s " so¥ - o
Y ] . " : 4 s, ’
" = - » - 3 5 — X e 40w As A
M Adaow e % — . - 7- - . {1 D SO ST . k‘ < -
—— - J . - - . -
& —e 3 L ) 2 =
- < -~ . s
— W ne - ] - . -
R - A " A a0 gy - 'ﬂ.w“ 3 w . -
(9" * s » . o % 5
" — » Tt ¥-3 ~ 1% < - 8 AR
.- - -
~ P - - P =
T AL aow- —— - - ~t = -
e - el : »
8 4 ' « 3
- - Tt w 3 [ 30f
(=l Y Raa g+ o ? - L=
— > .~ v 1ert R e
—— - I v 4 > - AHATRATIONY WO
- <= :— w P ¥ " - A N AT AL 1L e
. AR AOW .4y = -~
- W -
- - -’
» LTS st O I et 899 " -
I ! - - “cl

W or
“o\‘:‘\\“,|-ng-a‘- noLy
1A Omy o

MCimay 9,
miw. .
Bt e 8 ey g,
1CONTINpGyy etd AT V1A v

RIS IR Ao

g ¥ . N | |
Forty-eight types of E-I §éaled terminals are now .f._ 4 o2 J_\LJ %) ..L .XJ}J }
standardized as stock items for customer convenience. | ]
These items represent the most commonly used e ——
types based on customers’ orders over the past years. L e b
As a group they are capable of solving all but the
most unusual sealing problems with the combined el
advantages of low cost due to volume production,
and prompt delivery direct from stock. s Tbms

For complete information including mechanical and cQor 3 1sum
electrical specifications, call, write or wire today
for the new E-I Bulletin 949-A. You'll find it a valuable — e RS J
addition to your data file.

T — | ELECTRICAL INDUSTRIES
t -de t
err;z:c;:‘:s,yOthIePlug-l;n;‘,) g E I DIVISION OF AMPEREX ELECTRONIC CORP.
Terminals, Color Coded Vu SUMMER AVENUE, NEWARK 4, NEW JERSEY
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RAYTHEON, the pionecr and world leader i1n the development and mass
production of dependable, top quality Subminiature Tubes, naturally
takes the lead in the development and quantity production of PNP
Junction Transistors.

Raythcon Germanium Junction Transistors are ready for you, now.

AVERAGE CHARACTERISTICS AT 30°C

’ T ok | cxizz|  DATA SHEETS moy be

obtained from the near-
Collector Voltage (volts) . ~15

Collector Current (ma.) 0 =05 l est Raytheon office listed

Base Current* (ua.) below.

~-20
Current Amplification Factor* 17 1
Power Gain* (db) 30
Noise Factor* (1,000 cycles) (db)

*Grounded Emitter connection

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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"'SEALED-IN’" DESIGN eliminates need for metal enclosures and fungus-proof coating.

New G-E cast-permafil transformers
are 20% smaller, ““sealed for life’

Meet MIL-T-27 (Grade 1) performance requirements

TRANSPARENT MODEL shows simple con-
struction of new transformer. Terminals
are anchored directly in mixture to cut

size and weight.

Greater flexibility in many elec-
tronic designs is made possible by
General Electric’s new line of
cast-permafil transformers, thanks
to their light weight and smallsize,

These solventless-resin-type
transformers are completely mois-
ture-proof. They have fewer ma-
chined and punched parts. Tough,
solid, shatter-resistant cast per-
mafil ends the necessity for fungus-
proof protective coatings.

At 130C ultimate, these trans-
formers have an expected life of
1000 hours or more. The com-
plete line of 11 sizes, available
in various terminal arrangements,
averages about 20 per cent small-
er than previous metal-encased
transformer models.

For further information, write
to Section 667-23, General Elec-
tric Company, Schenectady S5,
New York.

GENERAL @3 ELECTRIC
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TIMELY HIGHLIGHTS
ON G-E COMPONENTS

Permafil d-c capacitors have 80% less weight, bulk

They operate in ambients up to 125C
for 10,000 hours without derating
High or low temperatures have little
effect on the electrical stability of
G-E permafil capacitors. Their
paper dielectric is impregnated with
a solid plastic compound—they can’t
leak. Insulation resistance is high,
and change in capacitance with tem-
perature is slight. With proper de-
rating, these units can be used at

temperatures as high as 150C.
Permafil capacitors average about

1/5 the size and weight of liquid-
filled capacitors properly derated to
operate at 125C. Because of their
small size and excellent electrical
characteristics they are ideal for
most high-ambient blocking, by-
pass, filtering, coupling and timing
applications. They are available in
ratings of 0.05 to 1.0 muf, 400 volts
d-c. All are housed in hermetically
sealed metal containers, with G-E
all-silicone bushings. Check coupon
for Bulletin GEC-811.

Bushings for hermetic sealing

More and more designers are specifying
G-E glass bushings—the type used on
capacitors, rectifiers, and instrument
transformers. For use where permanent
hermetic sealing of electric apparatus
is desired, these bushings are easily
attached by soldering, brazing, or weld-
ing to form a permanent, vacuum-tight
seal. Bulletin GEA-5093.

Immediate shipment on delay line
G-E delay line, ideal for delaying sig-

nals in electronic circuits, is now
available for immediate shipment. Nom-
inal 1000-ohm line delays signals 15
microsecond per ft. Light weight and
flexible, it is used widely in military
and industrial electronics. Can be ob-
tained in bulk to be cut to desired
lengths. Bulletin GEC-459.

Components Fractional-hp motors
Meters, Instruments  Rectifiers
Dynamotors Timers
Capacitors Indicating lights
Transformers Control switches
Pulse-forming Generators

networks Selsyns
Delay lines Relays
Reactors Amplidynes
Thyrite* Amplistats
Motor-generator sets Terminal boards
Inductrols Push buttons
Resistors Photovoltaic cells

Yoltage stabilizers Glass bushings
*Reg. Trode-mork of General Electric Ca.

EQUIPMENT FOR
ELECTRONICS
MANUFACTURERS

Development
and Production
Equipment
Soldering irons

control
Current-limited high-

potential tester
insulation testers

General Electric Company, Section D 667-23
Schenectady 5, New York

Please send me the following bulletins:
A/ for reference only

X for planning an immediate project

0 GEA-5093 Glass Bushings

0 GEA-5729 Hermetically Sealed Relays
00 GEC-459 Delay Lines

[] GEC-811 Permafil Capacitors

New relay doubles tip pressure

This new hermetically sealed relay has
a larger magnet delivering double
average tip pressure yet doesn't exceed
Air Force-Navy size and weight specs.
Sealed in a standard-size enclosure
against dirt, salt, moisture, and pres-
sure changes, it withstands 50g shocks
and instantaneous voltage surges up to
1500 volts. Bulletin GEA-5729.

Vacuum-tube volt- Name.oorrerereece
meter

Photoelectric re- Company.
corders

Demagnetizers City._..

State

I

|

|

|

|

I

: . I
Resistance-welding I
|

I

I

|

|

1
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TO HIT TARGET
from unstable decks of ship/

A rolling. pitching ship...under attack from speedy, diving
aireraft. .. counts on its anti-aireralt guns for protection. ..
these guns must be able to stay on the target regardless of
sca conditions. That’s why the Ford Instrument Company
was called on to design and build a control system that tracks
and holds the target range with deadly accuracy.

‘@

You can see why a job with Ford Instrument offers
young engineers a challenge. If you can qualify,
there may be a spot for you in automatic control
development at Ford. Write for illustrated brochure.

184

This is typical of the problems that Ford has solved since
1915. For from the vast engineering and production facilities
of the Ford Instrument Company, come the mechanieal,
hydraulic. electro-mechanical, magnetic and electronic instru-
ments that bring us our “tomorrows” todav. Control prob-
lems of both Industry and the Military are Ford specialties.

FORD INSTRUMENT COMPANY

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

PROCEEDINGS OF THE ILRE. January, 1953



METAL-CERAMIC
COMBINATIONS

sen new fields of design

New flexibility
in production planning

New usefulness of
ceramic parts

Opportunities for
product improvement.

METALLIZED CERAMIC CASES WITH METALLIZED END SEALS FOR HERMETIC
SEALING OF RESISTORS, CAPACITORS, CHOKES AND OTHER COMPONENTS

lustrated are a few of the

many AlSiMag Metal-Ceramic combinations
& and metallized ceramics currently produced.
Our broad experience and rapid progress in these fields
may enable us to help you solve a design, performance or

. production problem. If you will outline your problem %
our engineers will make recommendations without "
h cost or obligation. & \\ ;4."‘\&)_)0v\

51ST YEAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2.8159 @ PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 e NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mass., Kirkland 7.4498
LOS ANGELES, 5603 North Huntington Drive, Copitol 1-9114 @ CHICAGO, 228 North LoSalle St., Central 6-1721 e ST. LOUIS, 1123 Washingtan Ave., Garfield 4959



MORE Than Meets

UNSEEN, but all-important in a crystal are
the skills, precision standards, and exacting
tests that go into its processing. These are
the things that add up to dependable per-

TOP PERFORMANCE IN
EVERY APPLICATION
OF 2-WAY RADIO

20A

formance under toughest conditions.

cltane/ CRYSTALS

Give You

CRITICALLY CONTROLLED QUALITY

MIDLAND QUALITY starts with highly critical
selection of raw quartz, inspected and pre-
cisely graded for its intended use. Midland
optical and mechanical measurement facilities
are unexcelled in the industry.

FOR EXAMPLE, STRICT ADHERENCE to pre-
scribed angular relationships is required to
give oscillator plates the properties best
suited to specific jobs. Constant vigilance is
maintained through Midland processing steps
to be sure that no deviation of angle or im-
proper contour develops.

THIS CRITICAL QUALITY CONTROL extends
through to final mounting, sealing and test-
ing — assuring you the best erystal unit sci-
ence and top-level craftsmanship can produce.

Whatever your crystal need — conventional or
highly specialized . . .

When

*TYPE ML-1A—RANGE:
2.0 — 15.0 me

Supplied per Mil
type CR-1A when
specified.

*TYPE ML-4 — RANGE:
1.0 —10.0 me

Supplied per Mil
type CR-5; CR-6;
CI?—S; CR-10 when
specified.

*TYPE ML-6 — RANGE:
1.4 —75.0 me

Supplied per Mil
type CR-18: CR-19;
CR-23; CR-27; CR-
28; CR-32; CR-33;
CR-35; CR-36 when
specified.

It Has to Be EXACTLY RIGHT. . . Contact

lcltarel
MANUFACTURING CO., INC.

3155 Fiberglas Road Kansas City, Kansas

Monufacturer of Quartz Crystals for Electronic Frequency Control

PROCEEDINGS OF THE I.RE. January, 1953



NEW! FOR VHF-UHF

type 907
sweep frequency
generator

FREQUENCY
RANGE:
35 TO 900 |
MEGACYCLES _ —

MINIMUM  oF o g U
‘OUTPUT VOLTAGE: ; %) nr.ﬂ..eﬁ
1 VoLT | _ S~

‘ Q.
DIRECT READING QO » Q)
FREQUENCY DIAL: h o sl
CONTINUOUSLY . : L

VARIABLE o *oaad 7l

ouTPUT
IMPEDANCE:
75 OHMS-BNC
CONNECTOR

MINIMUM

R

'he Type 907 is a fundamental oscillator which can be
swept in frequency over a band of not less than 10 mc/s for
SWEEP WIDTH a center frequency of 35 mc/s. The sweep width is greater
ABOVE 60 MC/S: than 20 mc. for carrier frequencies above 60 mc/s.

20 MC/S Output is continuously variable over a voltage range of
10 microvolts to 1 volt. Other features include a video
blanking circuit for providing a true horizontal zero base
line and a terminal for inserting external frequency markers.,

For further information concerning this instrument and
additional UHF-VYHF equipment, address inquiries to Dept. R-i.

Are you on our mailing list to receive “PRD REPORTS™?

ESTERN SALES OFFICE | : RESEARCH
w
HOLLYWE00 30, CALIF & DEVELOPMENT COMPANY ° Inc

55 JOHNSON STREET, BROOKLYN 1, NEW YORK

Januar 1
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NEW PRODUCTS,A

Tape Recorder

Allied Radio Corp., 833 W. Jackson
Blvd., Chicago 7, Ill., is offering a low-
priced Knight tape recorder with many
new features for a variety of applications.
Operating functions include fast forward,
fast reverse playback, stop, and record.

The fast forward speed enables the
user to locate quickly that portion of the
recording desired for playback. Two speeds
and dual-track recording head provide a
wide range of recording times. At the slow
speed of 3.75 inches per second, a 7 inch
(1200 ft.) reel records continuously for one
hour, or a total of two hours by recording
on the second half of the tape width. At the
fast speed of 7.5 inches per second, these
recording times are one-half hour continu-
ously and one hour over all. Frequency re-
sponse is flat from 70 to 8,500 cps at 7.5
inch speed and 90 to 6,000 cps at the 3.75
inch speed.

It is supplied complete with crystal
microphone and 8 foot microphone cable,
600 foot reel of type “A” tape, 5 inch take-
up reel, and all tubes. For operation from
105-120 volts, 60 cps ac.

Stock number is 96-485, and the cost is
$99.50, net f.0.b. Chicago.

Instrument Resistor

Type 245S, a new 1-watt precision
wire-wound resistor for decades and other
applica tions requiring low resistance values
with close tolerances, low temperature rise,
and low inductance, has been announced
by the Shallcross Manufacturing Co.,Col-
lingdale, Pa. The new resistor can be cali-
brated to a tolerance of +0.1 per cent or
better and is available in values from 0.1
ohm to 1,000 ohms. A single layer bifilar
winding protected by a moisture resistant
lacquer coating is used for all values. The
Steatite bobbin and axial wire leads at
the same end make it easy to mount the
resistor directly on decade switch decks
or other similar equipment. Size is 1}
inches long by # inch diameter.

22a

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

Electrostatic C-R Tube
Testing Console

Development of a new console unit for
testing electrostatic cathode-ray tubes was
announced today by the Cathode-ray Tube
Div., Allen B. Du Mont Laboratories, Inc.,
1500 Main Ave., Clifton, N.]J.

The new unit, Type 2166, is intended
for production testing. Type 2166 can
test electrostatic tubes for breakdown and
stray emission, astigmatism, spot or raster
cutoff, spot examination, line width, de-
flection factor or sensitivity, leakages,
angle between traces, deflection plate cut-
off and base alignment. In essence, it can
perform all electrical tests required by
JAN-IA. Simultaneous displays and inter-
action tests of dual-beam cathode-ray
tubes, such as the 5SP-, also can be made.

Type 2166 features well regulated
power supplies, internally supplied sweeps
and operating potentials for tube electrodes
(G1, A1, A2, A3) and positioning. Rasters
and screen displays remain steady with
line voltage and intensity changes. Anode
voltages may be preset and do not change
with intensity changes. The master switch
automatically determines proper anode
voltages and other conditions necessary
for each test, leaving a minimum of adjust-
ments for the operator.

The unit also has a linear sweep system
providing amplitudes sufficient for pres-
ent-day tubes or any likely to be produced
in the near future. Linearity is excellent
even in critical measurcments such as the
merging-raster method of line measure-
ments. Dual vertical and horizontal sweeps
are provided for simultaneous displays on
dual-beam tubes such as the Type 5SP-.
There are separate controls for each beam
including intensity, focus, positioning and
amplitude and the coverage of the unit
can be extended for more complex multi-
beam tubes.

Alignment between traces is checked
directly with a simultaneous display of
vertical and horizontal traces. Vertical
and horizontal plate deflection factors can
be checked successfully with a single con-
trol and a single meter without additional
switching. A circular trace and annular
ring display is provided for tubes such as
the 3DP- and can also be useful in astigma-
tism and other tests.

Type 2166 is housed in a metal cabinet,
60 inches wide, 75 inches high and 38
inches deep.

For detailed information, write to the
Technical Sales Dept., Allen B. Dumont
Laboratories, Inc. 1500 Main Ave., Clifton,
N.J

PROCEEDINGS OF THE I.R.E.

FM Modulation Monitor

Browning Laboratories, Inc., 750 Main
St., Winchester, Mass., announces the
MD-33 Frequency Modulation Monitor
designed to check the modulation swing of
FM transmitters operating in the Police,
Fire and Special Service bands from 25 to
174 mc. This continuous coverage is ac-
complished in two bands without the use of
plug-in units of any kind.

Modulation swing is indicated directly
on a four inch panel meter with a 20 ke full
scale linear calibration. A dual range
flasher circuit permits checking overmodu-
lation by the shortest of voice peaks at
either of two pre-set amountsof swing.

Dimensions: Height 9 inches, Width 20}
inches, Depth 12 inches. Weight is 35 Ibs.

Full details are available upon request.

Potentiometers

A new line of precision potentiometers
is now being manufactured by Galetronics,
Inc., Pasadena, Calif. Their object is to
manufacture precision potentiometers for
telemetering and electronics industries,
specializing in sub-miniature types such as
shown here. Rotary Type RC can be fur-
nished up to 320,000 ohms with a resolu-
tion of 0.1 per cent, in a § inch diameter
case, Type LE (illustrated), a rectilinear
potentiometer, in a case 1§ inch long, can
be furnished up to 1,000,000 ohms with a
resolution of 0.05 per cent.

O I A .’.,.yi.',
- et ol s
anAN 11 o b AN

Galetronics places particular emphasis
on custom-engineering potentiometers to
the user's specifications and have a com-
plete staff for this purpose. Address inquir-
ies to Galetronics, Inc., ¢/o Eastman-Pa-
cific Co., 2320 E. 8th St., Los Angeles 21,
Calif. Eastman-Pacific has been appointed
sales representative.

(Continued on page 50A4)
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TYPE OP-962

Impedance Range: 2.5
ohrps to 20,00p oh

ms. Re.
maing essentia"y resist;




—hp— 8098 UNIVERSAL PRGBE CARRIAGE
with —hp— 810A WAVEGUIDE SLOTTED SECTIONS

Now—a single probe carriage operates
with up to 5 different slotted sections—
waveguide or coaxial! This means im-
portant savings in time; lower invest-
ment in instrumentation. The new -hp-
809B Universal Probe Carringe mounts
slotted sections covering frequencies
from 3,000 to 12.400 nie (see table on
opposite page)—and you can interchange
sections in 30 seconds or less!

-hp- 809B Carriage is accurately cali-
brated in inm. for readiugs as low as

Complete Coverage!

~hp- 417A VHF DETECTOR

For use with -hp-803A VHF Bridge.
A super-regenerative (AM) receiver
covering all frequencies 10 to 500 me
in 5 bands, Offers approx. 5 av sen-
sitivity over entire band ; quick, easy
operation. direct-reading frequency
control. Thoroughly shielded, suit-
able for general luboratory use in-
cluding approximate frequency
checks, measurements of noise. in-
terference, etc. $200.00 f.0.b. factory.

0.1 mm. Dial gauge may be readily
mounted if more accurate readings are
necded. Carriage travels on a new 3-
peoint ball-bearing suspension system,
and opcrates in conjunction with -hp-
412B Broud-Band Probe and -hp- 440A
Coaxial Deteetor combination; or with
-hp- 444A Untuned Probe. The extreme-
ly broad usefulness of this new Univer-
sal Carriage means far greater flexibility
and lower cost for complete microwave
instrnmentation.

DANCE

COMPLETE
COVERAGE.

CONTINUOUS microwave coverage. 10
me to 12,100 me. High mechanical stabil-
ity. Simple operation. Broad applicabil-
itv. Precision accuracy. Compact size!

New —hp— microwave equipment gives
you complete coverage for VHF, UHF
and SHF impedance measurements. In-
strumentation includes VHF Bridges as
well as the slotted coaxial and waveguide
sections which are fundamental tools in
impedance measurements. These instru-
ments can be used to measure load or
antenna impedance, system flatness. con-
nector reflection, percentage of reflected
power, standing wave magnitude or
phase. characteristics of coaxial trans-
mission lines or rf waveguide systems,
characteristics of rf chokes, resistors,
condensers.

For complete details see your —hp—
sales representative or write direct,

HEWLETT-PACKARD COMPANY

2160D Page Mill Road ¢ Palo Alto, California
Sales representatives in principal arear,
Export: Frazar & Hansen. Ltd.
San Francisco, New York. Lo« Angeles

—hp— 415A STANDING WAVE INDICATOR

Designed for use with all waveguide
or coaxial slotted sections, to give
direct reading of standing wave ra-
tio in VSWR or db. Consists of
high gain amplifier with low noise
level. operating at fixed frequencies
hetween 300 and 2.000 cps. (Normal
frequency 1.000 eps.. plug-ins for
other frequencies available). Input
circuits for use with erystal detector
or bolometer. $200.00 f.0.b. factory.

HEWLETT-PACKARD




READINGS
10 to (ZF00 me.

—hp— 803A VHF BRIDGE

Gives direct readings in impedance magnitude
and phase, 10 to 500 me. Rapid operation for new
speed. convenience in reading impedance, or re-
sistance and reactance. Opcrates on new principle
of sampling magnetic and electric field of trans.
mission line. Useful for comparative measure-

~hp— 805A/B COAXIAL SLOTTED SECTIONS ments. 5 to 1000 me. Impedanee range 2 to 2.000
Continuous coverage 500 to 4,000 me. High accuracy ohms. Phase angle Lok l°.+90°.' SR T it
and mechanical stability ; negligible slope. minimum above. Offers utmost convenience in determining
leakage. Incorporates radically different structural characteristics of antennas. transmission lines. rf
design employing rigid parallel planes and a non chokes, resistors and conden-ers; in measuring
bowing central conductor. Probe setting readable in connector impedances, standing wave ratios. per:

mm. to 0.1 mm. Maximum VSWR of basic section centage of reflected power, VHE system flatness.
and connectors less than 1.04. ~hp~ 805A. 50 ohms

impedance. for Type N connector and flexible ca-

bles. Model 805B. 46.3 ohms impedunce. for %"

rigid transmission lines.

—hp— 806B COAXIAL SLOTTED SECTION

Contitmous coverage 3.000 to 12,000 me. Employs
same timedested parallel plane principle as -hp- = Bl
805A/B. Designed for use with ~ip- 8098 Universal INSTRUMENT '"3;‘{':,‘;{‘" '323:23?{ 1;.0‘:‘;‘::10")
Probe Carriage. Maximum VSWR of slotted section

and connecters is 1.06 to 10.000 m¢. Negligible slope,

—hp— IMPEDANCE MEASURING EQUIPMENT

. 495.0
50 ohm impedance. Uses Type N connectors for 803A VHF 8RIDGE ool Culne $ e
flexible coaxial cable. Sets new standard for mechan. ————— = —— boe————
ical stability in coaxial slotted sections. 805A/8 SLOTTED SECTION 500 1o 4,000 me $475.00
8068 SLOTTED SECTION#* 3,000 to 12,000 me $200.00 i
—hp— 448A COAXIAL BETECTOR | $810A SLOTTED SECTIONY 260010 3,950 me | $450.00 1
Tunable erystal and bolometer monnt. May be used | |
as an rf detector for coanial systems between 2400 . 000
o] L/ g 950t 850 $ 90.00
and 12,400 me. Fits Type N connectors; operates | GB8108 SLOTTED SECTION® 3.950t0 5 me
with bolometer or silicon crystal. §85.00 f.o.b. factory. i — —
' : : 18108 SLOTTED SECTION# 5,850 10 8,200 me $ 90.00
[
—hp— 442B BROAD-BAND PROBE — T- —
HB8108 SLOTTED SECTION# 7,050 10 10,000 me $ 90.00

May be used in combination with -hp- 440A 1o pro-

vide highly sensitive, easily tuned detector for slot- )
ted sections. Micrometer depth adjustment provides X8108 SLOTTED SECTION= 8,20010 12,400 me vi0060 §

quick control of rf coupling. £30.00 f.o.b. factory. 3

—hp— 444A UNTUNED PROBE

Frequency range 2,400 to 12,400 me. Includes 1N26
silicon erystal. Highly sensitive. compact, easy to use.
Requires no tuning. $30.00 f.o.b. factory.

8098 UNIVERSAL PROBE For slotted sections, 3,000 to 12,400 mc $160.00
CARRIAGE

R

* Mounts in ~hp— 809 B Universal Probe Carriage.
t Complete assembly including slotted section and carriage.
Dato Subject to Change Without Nolice

@ INSTRUMENTS - Complete Coverage!
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Silver Contacts

Lo-Loss Insulation

Positive Detent Action

Many Circuit Combinations

Rotor Members Pinned to Shaft
For Land, Water and Airborne Service

=for RF and POWER SERVICE

CP Lo-Loss Switches have been noted for over a
score of years for their excellent performance in
switching practically every type of high and low
frequency circuit. All types, from miniature to
high voltage models, include special CP features
that insure long life and trouble-free service.
Many other proven mechanical features — time
tested over the years — afford smooth, positive
performance at all times.

WRITE FOR ILLUSTRATED LITERATURE

Containing complete information and operational
data on CP LO-LOSS SWITCHES, Catalogs also
available on SEAL-O-FLANGE TRANSMISSION LINE,
TOWER HARDWARE, COAXIAL DIPOLE ANTENNAS,
AUTO-DRYAIRE DEHYDRATORS and Q-MAX LOW-
LOSS LACQUER. Request your copies today.

MARLBORO. NEW JERSEY — Tel: FReehold 8-1880

PROCEEDINGS OF THE I.R.E.

January, 1953



HQA, HQC, HQD CASE
1 13/16 Dia. x 1 3/16 High

FILTER CASE M

13/16x111/16,
1 5/8 x 2 1/2 High

Inductance
Type No. Value
- HOA-1 5 mhy
15/8°x25/8"x 2 1/2 High Mond 5.3 o
HQA-3 20 mbhy.
HaA-4 30 mhy.
HOA-S 50  mhy.
HOA-6 80  mhy.
HOA-7 125  mhy.
HQA-8 200  mhy.
HQA-9 300  mhy.
HQA-10 5 hy.
HaA-11 .75 hy.
HOA-12 1.25 hy.
HQA-13 2. hy.
. HQE case HaA-14 3. hy
1/2°x 1 5/16'x 1 3/16 High HAA-15 5. hy.

Net
Price

$7.00
7.00
7.50
7.50
8.00
8.00
9.00
9.00
10.00
10.00
10.00
11.00
11.00
13.00
14.00

150 VARICK STREET

13 EASY 40th §

Type No.

HQA-16
HAA-17
HaA.18
H@B-1
HaB-2
HaB-3
HaB-4
HaB-5
HaB-6
HaB-7
HaB-8
HaB-9
HaB-10
Hag-11
HaB-12

pass), and LMI (low pass), have a
nominal impedance at 10,000 ohms.
The line filters, BML (band pass), HML
(high pass), and LML (low pass),
are intended for use in 500/600 ohm circuits.
All units are shielded for low pickup
(150 mv/gauss) and are hermetically sealed.

Inductance
Vaiue
7.5 hy.
10. hy.
15 hy.
10 mhy.
30 mhy
70 mhy
120 mhy
5 hy.
1 hy.
2. hy.
3.5 by.
7.5 by
12. hy
18. hy
25. hy

These U.T.C. stock units take care of most
common filter applications. The interstage
filters, BMI (band pass), HMI (high

Net
Price

$15.00
16.00
17.00
16.00
16.00
16.00
17.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00

Type No.

Hac-1
Hac-2
Hac-3
Hac-4
Hac-s
HQD-1
HaD-2
HaD-3
HQD-4
HaD-5
HQE-1
HQE-2
HQE-3
HQE-4
HQE-5

STOCK FREQUENCIES

Inductance

Value

1 mhy.

2.5 mhy.

5 mhy.

10 mhy.

20 mhy.

.4 mhy.

1 mbhy.

2.5 mhy.

5 mhy.

15 mhy.

5 mhy.

10 mhy.

50 mhy.

100 mhy.

200 mhy.

The UTC type HQ permalloy dust toroids are ideal for all audio, carrier and supersonic
applications. HQA coils have Q over 100 at 5,000 cycles...HQB coils, Q over 200 at 4,000
cycles... HQC coils, Q over 200 at 30 KC...HQD coils, Q over 200 at 60 KC...HQE (mini-
ature) coils, Q over 120 at 10 KC. The toroid dust core provides very low hum pickup...
excellent stability with voltage change...negligible inductance change with temperature,
etc. Precision adjusted to 19% tolerance. Hermetically sealed.

Net
Price

$13.00
13.00
13.00
13.00
13.00
15.00
15.00
15.00
15.00
15.00
6.00
6.00
7.00
7.50
8.00

(Number after letters is frequency)
Net Price $25.00

BMI1-60
BM1-100

BMI1-120
BM1-400

BMI.500

BMI-750

BMI-1000

NEW

QRK 16, N. Y.,

BMI-1500
BMI-3000
B8MI-10000
HMI-200
HM1-500
HM1-1000
HMI-3000

YORK 13, N. Y.

LM{-200
LMI-500
LMI-1000
LMI-2000
LMI1-3000
LMI-5000

LMI-10000

BML-400
BML-1000
HML-200
HML-500
LML-1000
LML-2500
LML-4000
LML-12000



Renvon

TRANSFORMERS
for standard and
special applications

Kenyon quality transformers have
always represented the highest
standards of performance and dura-
bility. For more than a quarter
century discriminating engineers who
will settle for nothing but the best
have consistently specified Kenyon.

KENYON TRANSFORMERS FOR
MIL Applications
Radar
Broadcast
Atomic Energy Equipment
Special Machinery
Automatic Controls

Experimental Laboratories

Write for details

KENYON TRANSFORMER C€O., Inc.
840 Barry Street, New York 59, N. Y.

28A PROCEFEDINGS OF THE I.R.E January, 195



SYLVANIA PICTURE TUBES

BLUE-RIBBON

1
' 178 A TRUE
}

TUBE”

,‘: r

Only Sylvania tubes showed NO FAILURES
after 1400 hours . . . at accelerated voltages

Exhaustive tests conducted under
the supervision of an outside impar-
tial laboratory, the United States
Testing Company, showed Sylvania
Picture Tubes lasted longer than
any others tested.

These tests included the picture
tubes of nine leading manufactur-
ers. All tubes were placed in identi-
cal test racks and tested under iden-
tical accelerated voltages. At the end
of 1400 hours, only the Sylvania

Picture Tubes showed no failures.

These tests definitely establish the
outstanding dependabilitv of Syl-
vania Picture Tubes. They prove
that these tubes will best uphold
your reputation for fine performance
in the sets you manufacture, sell or
service. Send today for complete de-
tails about Sylvania Picture Tubes.
Sylvania Electric Products Inc.,
Dept. 3R-4501, 1740 Broadway,
New York 19, New York.

SYIVANIA+
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Lasted Longer than others tested!

pumom

BEST IN
OVER-ALL
POINT
QuAaLITy!

Y L LR

r-n----—.—. -

J SYLVANIA
77 OUTLASTED
ALL TUBES
TESTED

TESTS CONDUCTED
BY U.S. TESTING
COMPANY '

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC

PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT

TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT
BULBS; PHOTOLAMPS; TELEVISION SETS



Designed for Application

Grid Dip Meters

Millen Grid Dip Meters are available to meet all various laboratory and
servicing requirements.

The 90662 Industrial Grid Dip Meter completely calibrated for laboratory
use with a range from 225 ke. to 300 me. incorporates features desired for
both industrial and laboratory application, including three wire grounding
type power cord and suitable carrying case.

The 90661 Industrial Grid Dip Mecter is similar to the 90662 except for a
reduced range of 1.7 to 300 me. It likewise incorporates the three wire
grounding type cord and mctal carrying case.

The 90651 Standard Grid Dip Meter is a somewhat less expensive version
of the grid dip meter. The calibration while adequate for general usage
is mot as complete as in the case of the industrial model. It is supplied
without grounding lead and without carrying casc. The range is 1.7 to
300 me. Extra inductors available extends range to 220 ke.

The Millen Grid Dip Metcr is a calibrated stable RF oscillator unit with
a meter to read grid current. The frequency determining coil is plugged
into the unit so that it may be used as a probe.

These instruments are complete with a built-in transformer tvpe A.C.
power supply and interminal terminal hoard to provide connections for
battery operation where it is desirable to use the unit on antenna measure-
ments and other usages where A.C. power is not available. Compactness

JAMES MILLEN

MAIN OFFICE

MALDEN, MASSACHUSETTS, U.S.A.

M

has heen achieved without loss of performance or convenience of usage,
The incorporation of the power supply, oscillator and probe into a single
unit provides a convenient device for checking all types of circuits. The
indicating instrument is a standard 2 inch General Electric instrument
with an easy to read scale. The calibrated dial is a large 270° drum dial
which provides scven direct reading scales, plus_an additional universal
scale, all with the same length and readability, Each range has its indi-
vidual plug-in probe completely enclosed in a contour fitting polystyrene
case for assurance of permanence of calibration as well as to prevent any
possibility of mechanical damage or of unintentional contact with the
components of the circuit being tested.

The Grid Dip Meters may be used as;

1. A Grid Dip Oscillator

2. An Oscillating Detcetor

3. A Signal Gencrator

4. An Indicating Absorption Wavemeter

The most common usage of the Grid Dip Meter is as an oscillating
frequency meter to detcrmine the resonant frequencies of de-energized
tuned circuits.

Sizc of Grid Dip Mecter only (less probe): Tin. x 3% in. x 3% in.

MFG. CO., IN

AND FACTORY
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THREE WAYS BETTER!
A New Calibrated Mega-Sweep

- e - -

- - -

----1. Much Higher Output
----2. Wider Sweep Width

B - 3. Zero Level Baseline

FOR MILITARY PROJECTS

VHF - UHF TELEVISION and
COUNTLESS LABORATORY
APPLICATIONS

This new model of the Calibrated Mega-
Sweep has, for work in the UHF range, many
advantages over the standard model. The
output impedance is 70 ohms unbalanced
(over the whole frequency range) or 300 ohms
balanced (for the range 450-900 mcs). The
output of 0.3 volts into a 300 ohm balanced
termination in the UHF range is adequate for
frequency response testing of TV converters or
tuners. The zero level baseline provides con-
venience in measuring gain of the circuits
being tested. The great sweep width allows
viewing the response of several channels at
one time.

111A CALIBRATED MEGA-SWEEP

SPECIFICATIONS

Output
Frequency Range Output Impedance Voltage

10 mc-950 mc 70 ohms unbalanced  0.15 volts
450 me-900 me¢ 300 ohms balanced 0.3 volts

SWEEP WIDTH: Continvously variable to approxi-
mately 60 mc maximum.
BLANKING: Provides zero level reference baseline.

GENERAL SPECIFICATIONS: Similar to those of stan-
dard model Calibrated Mega-Sweep.

PRICE: $575.00 f.0.b. factory.

NOW IN DEMAND MORE THAN EVER!

Standard Calibrated Mega-Sweep

* FREQUENCY RANGE: 50 kc. to 950 me.

* SWEEP WIDTH: Variable to 30 mc.

% OUTPUT: 0.05 volt into 53.5 chms

% CALIBRATED TUNING DIAL: Easy operation.

% AMPLITUDE MODULATION: Less than 0.1 db per mc.

* RUGGED CONSTRUCTION: Reliable performance.
Price: $425.00 f.o.b. Factory

oz
7

KAY ELECTRIC COMPANY

25 Maple Avenue

Phone CAldwell 6-4000

Pine Brook, New Jersey

PROCEEDINGS OF THE I.RE.
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Solve your hermetic seal problems
with this expanded line of rugged
GENERAL CERAMICS

1
fen
=)
5
L)
e

-

g

® General Ceramics Solder-Seal Terminals are avail- permanent, positive hermetic seal that is virtually

able in a range of sizes and shapes capable of meeting
practically any requirement, Solder-Seal Terminals

immune to mechanical or thermal shock. There are
no rubber or plastic gaskets to age or deteriorate.

are easily soft-soldered to closures and effect a

For complete information call, wire or write today.

STANDARD
ART
l,uo. et v
D-3342
D-3346
_D-3350
D-3349

490
5/8
15/16

11/32
119/32
29/32

STANDARD

PART
NO.

-3856
D-3857
D-3962

17/32 490
151/64 5/8
215/32 15/16
215/32 15/16

" GENERAL ™S
PRy

= S e N
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SOLDER LUG TYPES
4 E F G H J
3/8 sie  3ne /2 V16 3/
490 1/4 3/8 7/8 3/32 1/8
11/16 3/8 3/8 Y15/32 /8 1/8 |
9/16 1/4 5/16  27/16 1/8 1/3

B 8

THREADED STUD TYPES
< 'Y 3 F G H 3

3/8 116 /4 3he /2 116 3/32
A90 1/16  1/4 _ 3/8 7/8  3/32  1/8
_.055 /s 3/8 115/32 1/8 /8
1/16 _3/8 3/8 115/32 1/8 1/8

‘CERAMICS and STEATITE CORP.

’ GENERAL OFFICES and PLANT:

Telephone: Perth Amboy 4-5100
KEASBEY,

NEW JERSEY

_:!A@tks OF STEATITE, TITANATES, ZIRCON PORCELAIN, FERRAMICS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE |

33a



EIMAC
KLYSTRONS

FOR UHF-TV

Eimoc announces the availability of the
3K20,000L type of five kilowatt klystrons, the most
practical and dependable tubes ever developed
for high power UHF-TV. With only three klystrons
covering the entire UHF-TV spectrum (470-890 mc) ,
manufacturing and supply is no problem, and

equipment design is simplified.

Along with these attributes go exclusive Eimac
features such as ceramic cavities, external tuning,
and true metal to ceramic seals that give the
3K20,000L series a quality of construction that
fulfills the rigorous demands of television trans-
mitting. As a performer, each of these new klystrons
has a power gain of 20 db., and will deliver five
to six kilowatts peak sync output when driven by
an Eimac 4X150G.

3K20,000LA — Channels 14 thru 32
3K20,000LF — Channels 33 thru 55
3K20,000LK — Channels 56 thru 83

® For more information about the
five kilowatt klystrons write to our
application engineering department

® Visit the Eimac display at the
March L. R.E. show

3K20,000LK

Length 37 inches « Weight 35 pounds

EITEL-McCULLOUGH, INC.
SAN BRUNO, CALIFORNIA

Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California

The five kilowatt klystrons are another Eimac contribution to electronic progress
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C-Cores to meet ony requirement

For your single-phase applications,
Arnold "“C"-Cores are available in
any shape and quantity, and in any
size from fractions of an ounce to
hundreds of pounds . . . wound
from Silectron strip in a wide
range of ulira-thin and heavier
gauges.

PROCEEDIN(,S OF THEI.RE. ‘anuar

made from SILECTRON strip

(grain-oriented silicon steel)

The use of “E” cores, wound from grain-oriented silicon steel, results in
weight and size reduction as well as higher efficiency and possible cost
savings. "E” cores can be supplied in a variety of window sizes and core
areas from 1, 2, 4 or 12-mil Silectron strip, for high or low frequency
3-phase applications. ® All Arnold cores are made by precision methods,
and carefully tested under closely controlled conditions to assure highest
quality and reliability. We'/l welcome your inquiries.

W&D 4437

THE ARNOLD [NGINEERING (JOMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

General Office & Plant: Marengo, lllinois

1953 354



Take-off point for dependable
programing...

There’s less chance of “dead air” costing you listeners when your
antennas are mounted atop Truscon towers. Truscon knows towers —
has designed and engineered them to stand strong and tall under all
weather conditions. You just name the height your antenna must reach;
Truscon will engineer and erect the tower you need. .. tall or small. ..
guyed or self-supporting...for AM, FM, TV, or Microwave trans-
mission. Your phone call or letter to any Truscon district office—or to
tower headquarters in Youngstown—will get your tower program going
as soon as defense requirements allow.

TRUSCON?® STEEL DIVISION
REPUBLIC STEEL CORPORATION
1072 ALBERY STREET (] YOUNGSTOWN 1, OHIO

PROCEEDINGS OF THE LR.E. January, 1953



l aW . prices reduced on famous

Centralab Printed Electronic Circuits

Compare the size of the former Ver-
tical Integrator, {shown actual size at
left) with Centralab’s new smaller
design lactual size, below). Only 2/3
as much space is needed by this new
miniaturized Printed Electronic Circuit.

#Don’t overlook the savings achieved by new, reduced
prices on this “bargain group” of PEC’s. Check cou-
pon for bulletin. Pentode Couplates (Bulletin 42-
128), Vertical Integrators (Bulletin 42-126), Audets g 2
(Bulletin 42-129). Pendets (Bulletin 42-149). - S kO o ¥ =2
2 i Y " oo v T
; D o

They're smaller — save you space and weiAgh“i _

ES, the prices of popular Printed Electronic Citcuits
have been reduced. What's more, these components
have been miniaturized to still smaller sizes. We’ve achicved

maximum compactness plus top pcrformancc .. .at a new o

1 . That - S versatilit till t A Division of Globe-Union Inc.

0\7\{ pl’lC.C. a m?a S C.V n more versatility . . . still greater 920 East Keefe Avenue @ Milwaukee |, Wisconsin
savings in clectronic desxgn, In Canada, 635 Queen Street East, Toronto, Ontario

If your designs specify the capacitics fulfilled by Pentodes,

. c o -
Vertical Intcgrators, Audets, or Pendets — look forward to entralob, A Division of Globe-Union Inc.

. € . 920 East Keefe Avenue, Milwaukee 1, Wisconsin
savings ranging from 0.1 to 7 cents per unit. ) . .

Please send me the technical bulletins on Printed Electronic

Actually, these miniature components have always saved Circuits as checked below:
you money in time and labor. Now, their first cost is less O 42-128 O 42-126 0 42-129 O 42-149
than that of the components they replace. Name

Add up these savings—lower first cost. . . less production
time and labor . .. reduced purchasing and inventory require-
ments. No wonder volume users find they can save thousands
of dollars with Centralab Printed Electronic Circuits.

Company......cocoieneiiiaiaciins S—— ¥ (|| ]
Address.......coooooinn

State..........

City.
ESNEEEEEENEENEENEEEREEREDEERERER
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tength of one pulse ® \u:c\

pulses (180 v =V

opise time =

For the time betwesh

with a DI.I MO"T
HIGH-VOLTAGE

TYPE 303-AH
The new Du Mont Type 303-AH
is the high-voltage, high-

frequency instrument
for you — M@ 9

The 10,000 volts applied to the cathode-ray tube provides a
bright, highly resolved presentation for viewing or recording short
duration transients or high-frequency signals even at low repe-
tition rates.

The metallization of the cathode-ray tube greatly increases
brightness over normal screen brightness and prevents buildup of
sﬂurious screen charges, thus allowing faithful reproduction of
short-duration transients having low repetition rates.

The BNC-type coaxial input permits convenient connection of
pulse-type signals usually carried on coaxial lines.

The wideband vertical amplifier (3 db down) 10 MC has a pulse
response of 0.083 psec for faithful reproduction of short rise-times
without overshoot.

The fast linear sweeps, 6”/psec (0.065 psec/cm) at 10 KV, take
fullest advantage of the wideband amplifier for expanding and
measuring short rise-times.

The o.25 psec signal delay line introduces no signal distortion
and allows sufficient time for the sweep to start before the signal
appears.

The provision for both amplitude and time calibration of
0.1, 1, 10 and 100 volts peak to peak and o.1, 1, 10 and 100 psec
intervals insures accuracy and convenience of measurement.

The variable-intensity illuminated scale facilitates visual or
photographic measurements.

Type 316-A probe available for low capacity input. Price $27.00.

WRITE FOR FULL DETAILS AND SPECIFICATIONS

for the pot “\“‘.“d\'

(] 33)2
(Rise time viewed) —10.0

§ o pulse
and time @
‘"(‘\h's::‘:u“\‘:‘:i (YA ump\\wd.\
v

e (0021 ¥

o0 tise ¥

i .

« METALLIZED CATHODE-RAY TUBE
 SELF-CONTAINED

 HIGH VOLTAGE

 LIGHT WEIGHT PRLCE
 FAST SWEEPS

o LOW COST $990
pUMONT

ALLEN B. DU MONT LABORATORIES, INC. - INSTRUMENT DIVISION « 1500 MAIN AVE., CLIFTON, N.).

38a
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OTHER GIANNINI
POTENTIOMETERS

&% igue
Ultro low tarque, linear and
functional autput. .003 in. az. tarque,

250 ta 25000 ahms, .031°* dia. shaft
1.000’* Diameter x 1.31°' long.

unlimited
solution

( ZERD INCREMENT)

( //ﬂ/ '7/'////'/////—

Linear ond functianal autputs. Ball
bearings: V'’ shoft, 0.1 az..in.
tarque. 500 ta 100,000 ohms.
1.125" diameter x 1.16°* lang,

et

Straigh!.line mation along axis,
Lineor ar functional autput. 200 to
60,000 ahms. 5 sizes, 1'’ diameter

fram 2,.33"" ta 6,54"' lang.
Strake 1/5°' ta 5°*

(Patent Pending)

-,

REVOLUTIONARY, // : /
\3///(7/(-////{/// .
UNIQUE (07 8T e et s ol

bearings. 7/a’’ diameter x 73’ lang,
.01 oz.-in. torque. 500 to
100,000 ohms

spiralpst r.?

s SPECIFICATIONS: I
POSITIVE MECHANICAL STOPS — withstands 500 qt.
02.-in. torque. 1
MULTI-TURN SLIDE WIRE SHAFT ROTATION: Up to 3600° plus 20 overtravel. ¥
RESISTANCE: From 50 to 250 ohms per shaft revolution :
POTENTIOMETER (from 500 to 2500 ohms tor a 3600° unit). "‘
ACCELERATION: Will meet specifications during 50G |«
Here is a multi-turn slide wire potentiometer that fulfills a 116k b Qe Ellng o) e [
3 .. . VIBRATION: Withstands 10G sinusoidal vibration from 10
]ong-fclt need among uscrs of precision potentiometers. to 100 cps in all axes, and 10G in selected axes up to 200 ¢ps. I
Designed specifically for applications requiring high OPERATINGTEMPERATURE : From —55° 1o +71° C. '
. ‘ 2. STARTING TORQUE: Less than 2 oz-in.
resolution such as servo-control, computers, cte., it is e e T, 1
available with angular shaft displacements up to 3600° LIFE: Over one million revolutions. '
Duc to the unique slide wire arrangement which allows the :vos":::;z:“"‘ at +71° C.
. . . 402
brush to traverse the length of a single resistance wire T N
as the shalt 1s rotated, resolution (zero increment) is LINEARITY : Standard model 0.1%. ]
unlimited. The “Spiralpot” is small. with a low noise level, 2150 — !
. . . . ot p>— |°‘——‘{
exceptional linearity, low torque and long operating life. (i) +— !
. . . - 1] o -
o~ ” . . P ’ \
The clectrical output is exactly proportional to angular 1750 0w | le 5620 Do YA 7“\ A
shaft position. s H) 22 o [ i

2500 Do

s

y
/ ® © ®
/ Giannini

Write for
further information

INSTRUMENT QUALITY
POTENTIOMETERS

G. M. GIANNINI & CO. INC., PASADENA 1, CALIFORNIA—EAST ORANGE, NEW JERSEY
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How to fly a guided missile

in your laboratory

Practically any electrical, mechanical or physical
phenomenon —even the full flight of a guided
missile — can be precisely re-created in the lab-
oratory from Ampex magnetic tape recordings.

Ampex retains and plays back data in the same
electrical form in which it is received, making its
playback in effect equivalent to a rerun of the
original test. But it has these added advantages:
Data can be repeated at any time or place, can
either be scanned or studied in whole or part, can
be speeded up or slowed down, can be fed to au-
tomatic reduction systems. Furthermore, desired
portions of the data can be reduced to oscillograph
traces, pen recordings or any other form that could
have been made at the time of the original test.

Besides the convenience and versatility of the data
itself, Ampex Magnetic Recorders and the tape
they use have these desirable physical qualities:

® Ampex Tape Recorders, being rugged, compact and port-
able, are usable where other equipment would not be
feasible;

® Tape requires no processing, hence is immediately available
for playback;

® Tape stores an enormous quantity of information ot low
cost and in minimum bulk.

® AmpexTape Recorders cover extremely wide frequency range:
Model 306 — 0 to 5000 cycles/sec.
Model 307 — 100 to 100,000 cycles/sec.
Model 303 — Pulse width modulation

Many other models are also available.

For further information write to Dept. G-1037

MAGNETIC RECORDERS

AMPEX ELECTRIC CORPORATION
934 CHARTER STREET . REDWOOD CITY, CALIF

PROCEEDINGS OF THE I.R.E.
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HERMETIC's Miniature
Feed-Through Terminals
for All Electronic Applications

".rhese units are typical of the miniatures which
HERMETIC is now producing with barrel
dimension as small as 1/8” and with a mounting
flange dimension as low as .150”. The center
conductor is available tubular or solid in a wide

variety of terminations. The reduction in overall
dimensions which HERMETIC has achieved makes

these units suitable for a great many applications.

Because the parts shown represent only a
fraction of the vast production achieved by
HERMETIC, contact the one and only
dependable source of supply, and be sure that
your problems will be solved, too.

WRITE for your FREE copy of HERMETIC's

|4 colorful, informative, new, 32-page brochure,
W the most complete presentation ever

offered on hermetic seals.

Hermetic Seal Products Co.

First and Foremost in Miniaturization

29 South Sixth Street, Newark 7, New Jersey

41A



® What do you expect when you order
a tubular part with a flare or flange at
one or both ends?

Certainly you expect that the over-all
dimensions of the part will be within
certain close tolerances. You expect
that the flange or flare will be the only
distortion in the tube. You want the
flange dimensions and the flare angle
to be within the limits established
in your specification. You must be
assured that the worked areas will be
free from cracks, pits and breaks. You
probably hope that the working has
not set up unrelieved stresses to
result in premature failure of the part.

When Superior supplies the part,
you get all you expect, want and
hope for.

This isn’t a matter for boasting. The
ability to deliver flared and flanged

parts to meet these basic requirements
is just a part of our job, made possible
by our long experience and extensive,
highly-developed equipment for per-
forming just such operations.

The rest of our job is in the field of
advice, research and development
assistance and careful problem analy-
sis to make sure that you have the
right metal or alloy for your purpose.

If you are a manufacturer or experi-
menter in electronics and have need
for a tubular part, whether it be a
simple cut and tumbled tube, a flared
or flanged part, rolled or bent, ma-
chined at either or both ends or
drilled in one or more places, tell us
about it. We can probably help you
and we're always glad to do so. Write
Superior Tube Company, 2506 Ger-
mantown Ave., Norristown, Penna.

b

(o

This Belongs in Your Reference File

. . . Send for it Today.

NICKEL ALLOYS FOR OXIDE-COATED CATHODES : This reprint describes
the manufacturing of the cathode sleeve from the refining of the base metal;
includes the action of the small percentage impurities apon the vapor pressure,
sublimation rate of the nickel base; also future trends of cathode materials

are evaluated.

SUPERIOR TUBE COMPANY e« Electronic products for export through Driver-

42A
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Cut and Annealed. Extensive cutting equip-
ment, hand cutting jigs, electronically con-
trolled annealers and other equipment, much
of it developed within our own organization,
results in high speed, precision production
of parts.

Flanging. Automatic flaring and flanging ma-
chines are combined in Superior’s Electronics
Division with carefully trained production and
inspection personnel who know how to do a job
right and take the time to be sure.

Expanded. Here is a part almost ready for
delivery. Simple as it looks, it may well have
been the subject of a score of operations and at
every stage the prime consideration has been
the quality of the finished part.

55/44/'/” ﬁ

All analyses .010” 1o %' O.D.
Certain analyses (.035” max. wall) Up to 1%’ O.D.

Harris Company, Harrisan, New Jersey o Harrisan 6-4800

January, 1953



" New CBS-HYTRON

. Germanium Diodes

Guaranteed Moisture-Proof!

GENERAL PURPOSE
TYPES

1N48
IN51

020 DA

075 DIA
COPPER CLAD 2008

e

Mechanical Specifications

. .020” copper-ciad wire
« Nickel-silver “clip-in" pin
. Glass-filled plastic case

.005 tungsten cat whisker

R

B

(<

D. Germanium crystal soldered directly to base
E.

F.

Moisture-resistant impregnating wax

WHY CBS-HYTRON GERMANIUM
DIODES ARE BETTER RECTIFIERS

1.

2.
3.

PROCEEDINGS OF THEI.R.E.

. SOLDERED WAFER . .

. SELF-INSULATING CASE . . . mounts

. NO FILAMENTS . . . low drain, no hum

MOISTURE-PROOF . . . eliminates hu-
midity and contamination problems

SELF-HEALING . . . self-recuperating
from temporary overloads

SUBMINIATURIZED . .
long, 14 inch in diameter

. only 1 inch

. omission of
plating eliminates flaking

. LOW SHUNT CAPACITY ... 0.8 yufd

average
as easily as a resistor

EXCEPTIONAL LIFE.. .10,000 hours

minimum under rated conditions

January, 1953

IN52
1N63
IN64
1N63
IN69°
IN70~
IN75
IN8T”

*JAN TYPES

Vital germanium wafer in a CBS-Hytron diode is guaranleed moisture-proof.
Sealed against deadly moisture . . . fumes . . . and contamination, a CBS-
Hytron diode keeps moisture where it belongs . . . out! First, by a chemically
and electrically inert impregnating wax. Second, by a glass-filled phenolic
case. With moisture-proof CBS-Hytron germanium diodes, you can be sure of
maximum trouble-free life.

Superior techniques also permit CBS-Hytron to omit plating of the ger-
manium wafer. Soldering is directly to the base. Thus flaking is eliminated
and quality improved. Universal design of CBS-Hytron diodes follows Joint
Army-Navy specifications. “Clip-in” feature gives you versatility, rugged-
ness, and electrical stability. Flexible pigtails of copper-clad steel welded into
sturdy nickel pins also insure you against damage by soldering heat.

Check the eight important-to-you reasons why CBS-Hytron moisture-proof
germanium diodes are better rectifiers. Send today for complete data and
interchangeability sheets. Specify CBS-Hytron guaranteed moislure-proof
diodes for superior, trouble-free operation.

W, \WC
COLONB\R svo\mt‘.ks\\\(: XTI

a OWAS\OW OF
SALEM, MASSACHUSETTS
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electronic wire and cables
for standard and special applications

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

electronic wire and cable.

GOVERNMENT PURPOSE RADIO AND
INSTRUMENT HOOK-UP WIRE,

plastic or braided type, conforming to Government
Specification JAN-C-78, etc., for radio and instruments.

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

RADIO AND INSTRUMENT HOOK-UP WIRE,

Underwriters Approved, for 80° C., 90° C. and 105° C.
temperature requirements. Plastic insulated, with or
without braids.

RF CIRCUIT HOOK-UP AND LEAD WIRE

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

E—r

SHIELDED MULTIPLE CONDUCTOR CABLES

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

R R R ‘
\\\\\\\\\5\\\\}\)\\’} %
R IR,
&««(o&tlor:"tlllllto
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SHIELDED COTTON BRAIDED CABLES

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

S e

SPECIAL HARNESSES,

cords and cables, conforming to Government and civillan
requirements.

L B S

SHIELDED JACKETED MICROPHONE CABLE

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

JACKETED MICROPHONE CABLE

Conductors: Extra-flexible tinned copper. Polythene
insulation. Shield: 36 tinned copper, closely braided,
with tough durable jacket overall. Capacity per foot:
29MMF.

TINNED COPPER SHIELDING AND
BONDING BRAIDS

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

PA AND INTERCOMMUNICATION CABLE

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

Lenz Electric Manufacturing Co.

1751 N. Western Ave., Chicago 47, Illlinois

Our 48th Year in Business

cords, cable and wire for radio « p. a. « test instruments » component parts
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i The first . . . the only MICROWAVE
RECEIVERS to cover wide
frequency ranges.

1,000 to 10,750 mc.

Microwave receivers of high sensitivity, wide
tuning range and selectivity. Image rejection

is greater than 60 db. Gain stability better Single Dial Tuning

Low Noise Figure

Tracked R.F. Preselection, Triple-Tuned
Linear db Output Indication

AM.FM Reception

Video Output — 10 v Pulse across 100 ohms

e
quency to be clearly read to an accuracy of Audio — BFO
Recorder Output

29%,. Video bandwidth is 3.0 mc. Input power
Provisions for Using external Attenuators in I.F

required is 105-125 v, 50/1000 cps. Channel
Frequency Calibration Accuracy — 2%,

Separate Audio & Video Channels
AFC
Calibrated Tuning Meter

than = 2 db, permits application as a field

intensity meter. Extra large dials enable fre-

ofarad

Slectranics Porporati 100 METROPOLITAN AVE. ° BROOKLYN 11, N. Y.

STagg 2-3464
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Microwave power

Microwave power
transmitted with

k negligible atten-
‘ S>>
uation.

'\‘\ Microwave power

@, this direction at-
tenuated more
than 20 DB.

Improves stability of source,
(By isolation).

Eliminates reflection from loads.

Eliminates reflection from detector with
essentially no loss in sensitivity.

Eliminates pulling due to wavemeter.

Gives good broad-band match.

able for

04 Vdj/me”/ ,'&»te

46A

/m e /,l/el')'

Additional fre-

quency ranges will
soon be available.

B JUNIDIRECTIONAL

ANSMISSION LINE

The Uniline section is a new development spe-
cifically designed for use in test measurements
particularly where the impedance of the load is
variable. For example, one of the several pos-
sible applications for the Uniline is as a replace-
ment for the loss-type attenuator commonly used
for isolation between source and load. In this
instance, more than 20 DB of isolation is pro-
vided with negligible loss in transmitted power.
This means that up to 100 times as much power
will be available for test purposes. The Uniline
is a truly non-reciprocal transmission line ele-
ment, not a directional coupler.

TYPICAL CHARACTERISTICS
Frequency range 8800-9600 MCS. *

Wave guide size = %" x 1" x 6% long, Tubular
covering 1%2" diameter.

Attenuation in forward direction less than 1.0
Decibel.

Aftenuation in reverse direction more than 20.0
Decibels.

Yoltage standing wave ratio less than 1.5: 1,
_either direction.

Finished with standard flat flange unless specified.

Write for descriptive bulletin which gives
theoretical and operational details.

CASCADE RESEARCH
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C-E Hydrogen Thyratrons!

—1/0 standard-tube recovery time

GL-6130

Peak anode voltage 3 kv
Peak current 35 amp
Max power delivered 52.5 kw

Reploces GL-3C45, also is svited to
high-altitude opplications.

7]
=l S

74 ?\
WA SIS
77 : 7—5 \"r.

p<
AA‘\ YEARS OF ELECTRICAL _—="
Ny, PROGRESS o

% £
Dreamend shrcce wary

GENERAL @B ELECTRIC

—12,500 kw max power delivered

GL-5948

Peak anade voltage 25 kv
Peck current
Max power delivered 12,500 kw

1,000 amp

’
—-—

N

EXTREMELY HIGH VOLTAGE AND CURRENT PEAKS. See
ratings at left. These fast-cycling G-E thyratrons per-
form at far greater peak powers than standard types,
because (1) the c