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MINIATURE COMPONENTS
FROM STOCK...

. SUBOUNCER UNITS

FOR HEARING AIDS...VEST POCKET RADIOS...MIDGET DEVICES

UTC Sub-Ouncer units fulfill an essential requirement for miniaturized components hav-
ing relatively high efficiency and wide frequency response. Through the use of special
nickel iron core materials and winding methods, these miniature units have per-
formance and dependability characteristics far superior to any other comparable items.
They are ideal for hearing aids, miniature radios, and other types of miniature electronic equipment.

The coils employ automatic layer windings of double Formex wire...in a molded Nylon bobbin. All
insulation is of cellulose acetate. Four inch color coded flexible leads are employed, securely anchored
mechanically. No mounting facilities are provided, since this would prectude maximum flexibility in
location. Units are vacuum impregnated and double (water proof) sealed. The curves below indicate
the excellent frequency response available. Alternate curves are shown to indicate operating charac-
teristics in various typical applications.

List
Price_
$5.60

Pri. Res. Sec. Res.
16 2650

Sec. Imp.

250,000
62,500

90,000

200
500

50

D.C.
in Pri.
[

Level
+ 4VU

Application
Input

Pri. Imp.

200
50

10,000

10,000
25,000

Output + 20V.U 30,000
Reactor 50 HY at 1 mil D.C. 3000 ohms D.C Res.
Output + 20V U 100,000

SUBOUNCER UNIT
Dimensions...9/16” x 5/8” x 7/8”
Weight .03 Ib.

Type
*$0-1

225
1300

1850
30

5.60
5.60

$0-2
*$0-3

0

3 mil.
1.5 mil.

1.0 mil.

Interstage/3:1
Plate to Line

+ 4VU
+ 20VU

43 560
5.10

5.60

§0-4 1800
$0-5

§0-6

3250 3.8
the values shown

.5 mil. 60

*Impedance ratio is fixed, 1250:1 for SO-1, 1:50 for S0-3. Any impedance between
may be employed.

SUB-SUBOUNCER UNITS

FOR HEARING AIDS AND ULTRA-MINIATURE EQUIPMENT

UTC Sub-SubOuncer units have exceptionally high efficiency and frequency range in their ultra-miniature
size. This has been effected through the use of specially selected Hiperm-Alloy core material and special
winding methods. The constructional details are identical to those of the Sub-Ouncer units described
above. The curves below show actual characteristics under typical conditions of application.

List
Price
$5.60

D.C.
in Pri.
]

Pri. Res. Sec. Res.
13.5 3700

Pri. imp.

200
50

10,000

10,000
25,000

Output -+ 20 V.U. 30,000
§$50-5 Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C.
$50-6 Ouptut -+ 20V.U. 100,000 .5 mil. 60 4700 3.3

Sec. Imp.

250,000
62,500

90,000

200
500

50

Level
+ 4V

Application
Input

Type
*$50-1

560
5.60

750
2600

3250
35

0

3 mil.
1.5 mil.

1.0 mil.

§50-2
*§50-3

Interstage/3:1
Plate to Line

+ 4V.U
-+ 20V.U.

5.60
5.10
5.60

2875 4.6

§50-4

Res.

SUB-SUBOUNCER UNIT

Dimensions....7/16” x 3/4” X
Weight ..

5/8”
02 Ib.

*Impedance ratio is fixed, 1250:1 for $S0-1, 1:50 for SSO-3. Any impedance between the values shown
may be employed.
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MAPPING BRAIN WAVES. . ... ... .. .. . . . . . .
Traveling electrical potentials are studied at various points on the skull by means of cathode-ray apparatus and
electrodes fastened to the scalp with adhesive. Part of the apparatus used by Stanford Goldman of Syracuse Univer-
sity’s Department of Electrical Engineering is shown (see p 118) g

ELECTRON MICROSCOPY IN THE UNITED STATES, by W. MacDonald . . ... ... ... ... .............. 66
A grass-roots report delineating the progress of perhaps the most unigue instrument in our field

TY—THE INTERNATIONAL SCENE, by D. G. Fink....... ... .. . ... ... . ... ... ... ATNE 504 6 D T T 8 70
CCIR Study Group makes further progress toward standards

MOBILE F-M BROADCAST RECEPTION, by R. C. Barritt. ... .. ... .. . ... 74
Report on various f-m circuits and antennas for use in automobiles

VOICE-SWITCHED INTERCOM, by Ralph H. Baer. .. ... ... ........... ... oot 79
Talk-listen switch is eliminated and users may walk around during two-way conversations

MATRIX TELEMETERING SYSTEM, by Nolan R, Best. .. ... ... i, 82
Permits transmission of 30 channels of information with overall accuracy of 1 percent

TIMED-PULSE OSCILLATOR FOR ELECTRONIC DEPILATION, by Ralph H. Baer. .. .. ... .. ......... ... 86
R-F probe device permanently removes human hairs

BLOWER SELECTION FOR FORCED-AIR-COOLED TUBES, by A. G. Nekut. . . ... ....... ............. .. 88
How to determine requirements for industrial and communications applications

IMPROVED DEFLECTION AND FOCUS, by C. V. Bocciarelli ...................... . g ER W R B 94
Better picture quality in corners is provided by cosine-squared yoke

CRYSTAL CONTROL FOR CITIZENS BAND, by 1. Gottliecb and I. Mednick. . ... .... ... ... .. T B 96
Two-tube exciter for the BC-645 provides stabilized output on 460 mc

REGULATING A-C WITH BUCK-BOOST AMPLIFIER, by C. W. Clapp. .. ... ......................... 99
Stable voltage with good waveform for any load from 0 to 200 volt-amperes

INEXPENSIVE PICTURE GENERATOR, by Ray Clurman. .. .. ... ... ... .. .. . . ... . .. ... ... 102
Picture tube is used as flying-spot source and sync signals are borrowed from local station

ADMITTANCE ANALYZER, by W. B. Bernard ... ........ .. ... ... 107
R-F measuring equipment directly indicates admittance of antennas, transmission lines and components

PICTURE-TUBE CONTRAST IMPROVEMENT, by A. E. Martin and R. M. Bowie. ... . .......... .. .. . 110
Analysis of factors involved in evaluating optical filters

STAGGER-TUNED I-F DESIGN (Reference Sheet), by Matthew T. Lebenbaum.....  ....... ... ... .. . 114
Chart gives 3-db bandwidth for 1 to 500 stages having up to 5 elements each

BUSINESS BRIEFS ......... 60 ELECTRON ART 120 NEW BOOKS ........................ 132

CROSSTALK ...... L 65 NEW PRODUCTS ool 124 BACKTALK ...............0.....0..... 132
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Manufacturers of
Hermetically Sealed
Meters Since 1944

with new marion
ruggedized instruments

The new Marion Ruggedized meters (Hermetically Sealed) now give you an
exceptionally accurate and sensitive means for electrical measurement and
indication — under extreme conditions of Shock, Vibration, Mechanical Stress,
Strain, Weather Conditions and Climate. This whole new family of Ruggedized
Panel instruments gives you new freedom of application. You can use them
where you have never before dared use “delicate instruments.” What's more,
they meet the dimensional requirements of JAN I-6 and are completely
interchangeable with existing standard JAN 215" and 312" types.

When you need ruggedized meters for rugged applications; ;
when you need special meters for special applications; when
you need better meters for any application . . . call on Marion
— the name that means the most in meters.

Send for your free copy of our booklet on the New Marion
Ruggedized Instruments today. Marion Electrical Instrument

Company, Manchester, New Hampshire.

MARION MEANS THE MOST IN METERS

Canadian Representative: Astral Electric Company, 44 Danforth Road, Toronto, Ontario, Canada
Export Division: 458 Broadway, New York 13, U.S.A,, Cables MORHANEX

marion meters
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THIS INFORMATIVE QUARTERLY
WILL BE MAILED TO YOUR ADDRESS

WITHOUT CHARGE

 TECHNIQUE | =

ff A JOUENAR OF INSTRUMENT EHGINEER’.NG‘_

} MUIRHEAD & CC. LTD - BECKENHAM + KENT - ENGLAN01I

FI L L I N i Please mail me, free of charge, your quarterly journal *“ TECHNIQUE"’ 1

i i

I NAME l

THIS COUPON | rosmon |
1 company :

Now  |= 3

| |
_____________________ -

MUIRHEAD « Co Ltp.
PRECISION ELECTRICAL INSTRUMENT MAKERS m
BECKENHAM o KENT . ENGLAND ELECTRICAL INSTRUMEN S

2 Telegrams and Cables: MUIRHEADS ELMERS-END MU.29
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Exploration

\«’-&_.

s pecialization in resistors lets IRC
concentrate on research and quality control to
2 greater degree than any other supplier.

Resuit :—IRC exploration anticipates future resistor

aeeds—improves existing products—and controls
. : quality and uniformity in every IRC unit. Largest
J‘ - resistor mznufacturer in the world,;\ IRC attracts the
finest of engineering talent. We’re using mote of such talent than ever,
now, to keep step with today’s electronic requirements — while
we plan for tomorrow’s advances.

WWwW americanradiohistorv com



Engineeied for high voltage applications where high
resistance and power are required, IRC Type MVYX
Resistors are particularly svited to maony types of
televisian and electronic circuits. Unique application of
IRC’s proven filament resistance coating in helical
turns on a ceramic tube provides a conducting path
of leng, effective length. Result: A unit of high resis-
tance value with resistance materials having relative-
ly low specific resistance. Type MVX's have 2 watt
rating, are excentionally stable-—permit the use of
high voltage on the resistor while keeping voltage
per unit length of path comparatively low. Send

DEPOSITED CARBON PRECISTORS coupon for complete details in Bulletin G-2.

A unique combination of accurocy, stability oand economy makes IRC

Deposited Carbon PRECISTORS ideal far opplications where carbon

compositions are unsuitable or wire-wound precisions too expensive. Instru-

mentation, advanced electronics and critical television circuits also benefit

from their wide range of volues, low voltage coefficient, excellent frequency

characteristics, predictable temperature characteristics, high volt-
age rating, low noise level and small size. Coupon brings

tull porticulars in Bulletin B-4.

Sealed-precision IRC Type MF
Resistors are completely impervious to moisture—have proved themselves
_dependable voltmeter multipliers for use under the most severe humidity
conditions. Each multiplier consists of a number of IRC Precision Resistors, mounted,
interconnected, and encased in o glozed, hermetically sealed ceramic tube.
MF's are compact, rugged, stable, easy to install, ond moy be used with very
little droin on the power supply. Individual precision resistors moy be either
inductive or noninductive, so that they moy be used on AC as well os DC. Mail
coupon for full data in Bulletin D-2.

R EEE e E TR F M FE Fen WTE FOM (OER YRS 4w wmm GeEm sew UMD G

INTERNATIONAL RESISTANCE CO.
403 N. BROAD ST., PHILADELPHIA 8, PA.

uﬂ(ﬂlﬂ%“d{b ws&,&- AN\~ Please send me complete information on the items checked. below:-

. g - O L] Fl Sur Deposited Carbon
Power Resistors ® Voltmeter Multipliers ¢
s . g {c- PRECISTORS (B-4)

* Insulated Composition Resistors * Low
Wattoge Wire Wounds * Volume y ) High Voltoge Resistors (G-2 Voltmeter Multipliers {D-2)
Controls *Voltage Dividers ® Precision N d odd f locol IRC Distri

% ) ¥ { C Distribut
Wire Wounds * Deposited Cdrbon ' s G G Ll

Precistors ® Ultro-HF and High

Voltoge Resistors. * Insulatéd Chokes - NAME. .. ... ) I T . e

INTERNATIONAL Tl TITLE aa vscesces eV, Pl W27 M ¥k s A -1 4 1 S = (0Y B
R‘ES|STANCE COMPANY " COMPAN Y semir e § 515 Sssal) sl e 3 T 11004 7 0 s @0 RN ° 1n ' W BT 0 Yo
ADDRESS i« + v amsmrane v 4 o me e erane m eip s 6 e nae i e st § s GES e s

()] ) AR g Aicain b twe) oo i it cxe o e ZONE 8 s s axad SO ATE , 6 joxi § dsati'o

ohistorv com

J. F. ARNDT & CO,. ADV. AGENCY
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The Stackpole Minute
Man—your assurance of
prompt, dependable
service on molded cor-
bon products.

RAIL BONDING
MOLDS

v« « a typical example of
Stackpole molded graphite.
Facilitates making perma-
went rail bonds rapidly and
without extensive equip-
ment. A thermite mix-
ture. is ignited to melt
copper which runs
into the mold and

forms the bond.

As a long time leader in molded car-
bon, graphite and metal powder spe-
cialties, Stackpole offers unsurpassed
facilities for designing, engineering

and producing almost anything that

e
"EVERYTHING IN CARBON BUT ,DIAMDI)IDS”

\ < h ?

CARBON SPECIALTIES

might be requiréd in this line. The

Electrical Contacts

Mercury Arc Rectifier
Anodes

Power Tube Anodes

Carbon Pile Yoltage
Regulator Discs

Battery Carbons
Water Heater Electrodes
Pasteurization Electrodes

Trolley and Pantograph
Shoes

Electric Furnace Elements

STACKPOLE CARBON COMPANY

St. Marys, Pennsylvania

wWwWw americanradiohistorv com

.; / 7 ;"&\‘\

following list indicates something of
the range of our facilities in these re-
spects. Information on any type will

gladly be sent on request:

Resistance Brazing Tips
Welding Carbons

Seal Rings

Bearing Materials
Clutch Rings

Friction Segments
Graphite Anodes
Carbon Molds & Dies
Continuous Casting Dies
Rail Bonding Molds
Brazing Furnace Boats

Dash Pot Plungers

August, 1950 — ELECTRONICS
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Series

A Another Engineer’s Problem

of a

SUBJECT:

Ultra High Resistance Capacitors

following specifications:

Capacitance: .02 mfd. +-10%.
Size: 174 long by 25/32 O.D.
Resistance: 10'4 ohms, at 2200
VvDC, 95% R.H., and 90°F.
Flash Test: 4000 VDC for 1 min.

SOLUTION . This capacitor weighs .7 oz. It replaces a 10 Ib. dry battery in a portable
e instrument requiring an ionizing voltage of 1900-2200 VDC. The instru-
ment load is negligible and is due mostly to leakage of the circuit insulation. The capacitor itself must have
a high enough resistance so that no more than 59, of its energy is lost in 24 hours. This problem was one
of the most difficult we have had.
A new plastic exhibiting very high volume resistivity was obtainable. However, this material was not
available in thin, pin-hole free films. We obtained the resin for a large extruder of plastic films who pro-
duced .002 inch thick film having a K of 2.9 at 60 cycles. This film breaks down at G000 to 10,000 VDC.,
It is possible to wind .02 mfd. capacitors with one layer which can be flash-tested ar 4000 VDC and which
have resistances from 2 x 1014 to 1x 105 ohms at 2200 VDC and 90° F.
Our Glassmike style was not suitable as a container because the leakage across the scrupulously-cleansed
glass tube never exceeds 5 x 10'¢ ohms at 909, RH. It was found that the dielectric film absorbed no
moisture and had a surface resistivity in excess of 10" ohms/cm. The capacitor winding is wrapped in a
wider strip of film and the depression formed at each end was filled with a compound which seals to
the plastic film and the pigtail wires.
The Type F film as we obtain it must be carefully processed to obtain ultra-high resistance capacitors. The
film must not be handled and the high-static charge must be eliminated when winding the elements.
Type FA is only one of the types of the high-resistance capacitors we make. Capacitors are available which
have high resistances at 85 to 125°C. We produce others which have extremely low dielectric absorp-
tion along with high resistance.

e o o

W hat is YOUR engineering problem?

Your inquiries will receive immediate attention.
e o o

We Manufacture a Standard Line of Plasticon Capacitors,
Pulse Forming Networks and High Voltage Power Supplies.

Write for our catalog

Condenser Products Company

1375 NORTH BRANCH STREET « CHICAGO 22, ILLINOIS

ELECTRONICS — August, 1950
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CURRENT
REGULATION

POWER VOLTAGE
REGULATION REGULATION

can you put your Finger
on the TROUBLE?

@® If you can, a SORENSEN
Electronically controlled, mag-
netic amplifier regulating cir-
cuit can solve it!

TYPICAL AC REGULATORS

Model 5000-2S—high power
Input 95 to 130; distortion 3%;
load 0-5000 VA;

Accuracy +0.1% against line
or load; 50-60 cycles

Sorensen’s new line of Elec-
tronic AC Voltage Regulators
is the most accurate and
most economical line of Elec-
tronic Voltage Regulators on
the market today. Standard
specifications offer Accuracy
to within =0.1% and Distor-
tion as low as 29%,. Load range
from zero to full load. All
models are temperature Com-

Model 3000S—medium power
pensated and can be supplied Input 95 to 130; distortion 3%;

hermetically sealed or foster- load 0-300_?_ VAO ) )
ited. And the Sorensen line Accuracy +0.1% against line

uses less tubes than other er load; 50-60 cydes
electronic type regulators.

O Sorensen Engineers are always
at your service to solve un-
usual problems and give you
the benefits of years of ex-
perience. Describe your needs
and let a Sorensen Engineer
suggest a solution. It will save
you time and money to try
Sorensen first.

Model 500S—low power
Input 95 to 130; distortion 3%;
load 0-500 VA;

Yy Accuracy *+0.1% against line
or load; 50-60 cycles

CATALOG A1049 DESCRIBES COMPLETE LINE

and company, inc.

375 FAIRFIELD AVE. ¢ STAMFORD, CONN.

MANUFACTURERS OF AC LINE REGULATORS, 60 AND 400 CYCLES; REGULATED DC POWER SOURCES; ELECTRONIC
INVERTORS; VOLFAGE REFERENCE STANDARD; CUSTOM BUILT TRANSFORMERS; SATURABLE CORE REACTORS

8 August, 1950 — ELECTRONICS
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ow... A Last/...

A PLATE CIRCUIT POWER RELAY

NEW CLARE RELAY IS TWO

S'de view of typical
CLARE Type ""CP”’
Power Relay.

It takes one watt or more to operate an
ordinary power relay; hence, it has to be
operated from a sensitive relay or a high-
current tube. This new Type “CP” Power
Relay, truly two relays in one, will operate
on less than 200 milliwatts—with, for
example, a 6,500-ohm coil. Will operate in
the plate circuit of any triode, including
miniatures. Simplifies equipment; saves
money and space; will outwear several
ordinary power relays.

SALIENT FEATURES

Sensitivity. Pickup current can be as low
as 3 milliamperes—with a 12,000-0hm coil.

Marginal operation. Drepout current can
be as high as 58% of pickup current.

Heavy load capacity. D. P, D. T. contacts
conservatively rated at 10 amperes, 230
volts, a-c; proved by one million operations
at 30 amperes inrush, 10 amperes break.

No contact bounce.

First in the Industrial

OOV_QIH:)

Interlock contacts. A single-pole interlock
can be pravided, if required.

Fast operation. Operate time can be as
low as 30 milliseconds.

Heavy insulation. Minimum of one-half
inch creepage over exposed areas.

Convenient terminal facilities. Screw ter-
minals recessed in terminal block in or-
derly array. No separate terminal board
needed. :

Versatile mounting. Front, back, or sur-
face mounting.

- Long mechanical life. 25 million opera-

tions, without readjustment.

Long operational life. One million opera-
tions at rated contact load, without read-
justment.

No pigtails to break. On test, the long
flexible contact springs have exceeded by
100 times the normal life expectancy of

vWWwW americanradiohisto om

RELAYS IN ONE {

Front view showing
convenient termincl
arrangement.

pigtail connections, commonly used on
power relays.

Wide choice of coils. Like other Clare
relays, this relay is custom-built to fit the
application. Our engineers can choose
from hundreds of different coil specifica-
tions the one best suited for the job.

For complete information
send for Clare bulletin No. 113

CLARE sales engineers are at your service ta
belp with your individual relay problem. Lo-
cated in principal cities, their expert knowl-
edge of relay problems is readily available.
Look in your classified telephone directory or
address: C. P. Clare & Co., 4719 West Sunny-
side Ave., Chicago 30, Ill. In Canada: Cana-
dian Line Materials Ltd., Toronto 13. Cable
address: CLARELAY.

‘ 'Y
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and Samples for Test

Get this folder on BH 649" "—it’s packed with technical information
about the toughest insulation we have ever made. Tells how BH
649" resists severe abrasion—retains rated dielectric strength under
constant vibration, excessive current load—stays supple after baking
24 hours at 302°F.

1t tells how BH 649" endures high operating temperatures without
impairing its physical and electrical properties and how it withstands
sub-zero temperatures.

1t shows some of the many applications for this outstanding insula-
tion—products and equipment in which BH “649” is being used.

It gives important technical data on the resistance of BH “649” to
vapors, oils and chemicals. It includes three 4” samples of Grade
“A-1" Tubing—for production samples give us details about your
requirements.

BENTLEY, HARRIS MANUFACT 0., CONSHOHOCKEN, PAa.

Bentley, Harris Mfg. Co., Dept. E-8, Conshohocken, Pa.
I am interested in BH 649" Fiberglas Tubing and Sleeving. Send Technical Data Folder.

NAME

ADDRESS

10

wWwWw americanradiohistorv com

KNOT IT . . . Take a length of
BH “649”. Knot it. Pull it as tight
as you can. Twist it. Then loosen the
knot. There is no cracking. No
change in the dielectric strength.

10) s 5

length of BH “649”.

Hold the ends firmly.

Then rub the sample up

and down briskly in a saw-

ing motion against the edge of a

desk or chair. See how difficult it is
to damage the coating.

HOLD A
MATCH UNDER
IT . . . Take a

length of BH “649”.
Hold a lighted match under it. BH
“649” will not support combustion.

Send samples, pamphlets and prices

on other BH Products as follows:
[0 BH non-fraying Fiberglas Sleeving

[J Cotton or Rayon-base Sleeving and
Tubing

August, 1950 — ELECTRONICS
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MiSsee

G=610 TRIAXIAL

a NEW loudspeaker which for the
first time spans the full
frequency range of the ear!

NN prese

A new, skillfully integrated con-binaticn cf
three independently-driven units . . . two
compression driver and horn combinations, plus
heavy-duty direct radiator . . . with 3-chaanel
electrical crossover and control cetwerk . . .
achieving the widest frequency mange and
finest reproduction ever attained!

Write for Data Sheets 160 and 152 wubich describe the G-G1G and otver Genuine Jensen Wide Range Speakers,

JENSEN MANUFACTURING COMPANY Division of the Muter Company

6607 So. Laramie Ave., Chicage 38, POrtsmouth 7-7600 in Canada: Copper Wire Products, Ltd., 351 Carlew, Toronto,
ELECTRONICS — August, 1950 1

WWW americanradiohistorv com



Your answer, too, for
extireme precision in
remote indication
and control systems

Instant responsiveness, complete smoothness of opera-
tion and a high torque/rotor inertia ratio make Kolls-
man Induction Motors ideally suited for use as servo or
follow-up motors in control mechanisms. These minia-
ture two-phase units have fast starting, stopping and
reversing characteristics and deliver maximum torque
at stall. Designed with distributed wound stators and

s Sas b o i b e

squirrel-cage type rotors, they perform smoothly from
zero to maximum r.p.m., with no “cogging” action in
the low speed ranges. They may be energized by two-
phase AC or by single-phase, using a phase-splitting
condenser in series with one winding.

The Induction Motors constitute one series in a com-
plete line of special purpose AC motors designed and
manufactured by Kollsman, leader in the field of pre-
cision aircraft instrumentation and control. Among
those available, you may find the exact answer to your
control problem. If not, the skill and experience of
Kollsman engineers may be relied upon to produce a
unit that fulfills your particular specifications. For
further information regarding these motors, address:
Kollsman Instrument Division, Square D Company,
80-08 45th Avenue, Elmhurst, New York.

KOLLSMAN INSTRUMENT DIVISION

SQUAR

SLMNURST, NIW YORE

E T) COMPRNY

QGLINDALE, CALIFORNIA

August, 1950 — ELECTRONICS
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Camera
TK-1A

CalhsG

HEIGMT VERY CENT

oo patternmaker’’ for the industry

The test pattern produced by RCA Monoscope Cameras
is the standard by which picture quality has been judged
since the beginning of electronic television . . . in TV
statians. ..inlaboratories...in TV receiver production.
These are the standard test-pattern cameras used by
many TV receiver manufacturers. These are the standard
“picture micrometers” used by TV stations to make
precision measurements of video transmissions.
Deliberately designed to excel in all things, RCA
Monoscope Cameras have earned the extraordinary re-

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

@n Canada: RC A VICTOR Company Limited, M 1]

spect of television men. Evenly lighted patterns as steady
as Gibraltar. Resolution as fixed as the cut of a diamond.
Operation as reliable as a ship’s chronometer.

Type TK-1A pictured here is RCA’s newest Mono-
scope Camera—built to the highest standards known.
It can be delivered to you with the familiar monoscope
pattern (shown above) —or with a pattern of your own
choice.

Ask your RCA Television Equipment Sales Engineer
for prices. Mail the coupon for data.

I Radio Corporation of America

Television Broadcast Equipment Section

I Dept. 36H, Camden, N. J.

I Send me your technical bulletin on the RCA Type TK-1A
Monoscope Camera.

Name,

Compaay or station

Address
City. State

www.americanradiohistorv.com



Look at it ror

FOR o POSITIVE ACTION e LOW ANGULARITY o LONGER LIFE o WIDE SELECTION
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The cost of designing and building a product is a mighty important thing to con-
sider when specifying the mode of electrical switching. And, that’s where the
Honeywell Mercury Switch comes into the picture.

Honeywell Mercury Switches are available in more than a hundred types and
sizes . . . with load limits from as little as 13 amp. up to 45 amp. . . . in a wide
range of tilting angles. They are tiny and compact . . . are adaptable to unusual
mountings . . . and are sealed against dust, gas and corrosion.

The complete line is at your command . . . affording greater latitude in product
design, with dependable performance and trouble-free operation. Write for
Catalog 1343 and latest price schedule for manufacturers . . . or call in your
local Honeywell engineer for a detailed discussion of a particular application.

Mi~xneAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 4428 Wayne
Ave., Philadelphia 44, Pa. Offices in more than 80 principal cities of the United
States, Canada and throughout the world.

Honeywell

August, 1950 — ELECTRONICS

wWwWw americanradiohistorv com



Here’s a million-doll

LA

How many

UNCOUNTED
OPPORTUNITIES

HAVE Y_Q_u ...lo increase

your product’s sales?

Give a product a useful new feature. .. give
it the ability to supply to its users exact
facts-in-figures on its performance or produc-
tion ... and you apply a powerful booster
to sales.

This has been proved to manufacturers in
almost every industry who have built Veeder-
Root Counters into their products as integral
parts, to count everything from coins inserted
to parts produced. Few counter uses are alike
... many were not apparent at all until a

Veeder-Root

ELECTRONICS — August, 1950

Veeder-Root engineer was called in to see if
he could figure one out. And today,it’s worth
anyone’s time to find out if he can count his
way to new sales (perhaps even new markets)
with the competitive selling advantages
gained by builtin Veeder-Rcot Countrol.
How about your products? Write.

VEEDER-ROCT INCORPORATED, HARTFORD 2, CONNECTICUT

In Canada: Veeder-Root of Canada, Led., 955 St. James Sceeet,
Montreal 3. In Great Britain: Veeder-Root Lid., Kilspindie Road,
Dundee, Scotland.

CIOJUIN(TIEIRIS

www americanradiohistorv com
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SOLVE DESIGN PROBLEMS
WITH THE SWITCH
OF 10,000 USES

A member of the well known SB-1 switch
family can find a useful place on almost
any large electronic control panel. The
precision-built parts of this all-purpose
switch permit as many as 40 stages— four
banks of ten stages each—to be operated
in tandem. Switches with up to 16 stages
and 12 positions are commonly furnished.
Over 10,000 circuit-sequence combinations
are possible. Ratings go to 20 amperes at
600 volts a-c ot d-c. See Bulletin GEC-270.

SB-1 switch,
cover-removed

GENERAL

push button

FOR MEASURING D-C, A-C, RF, AF, VU

General Electric panel instruments have long
been known for their reliability and accuracy.
Recent design changes provide for better per-
formance, readability, durability, and appear-
ance. G-E voltmeters, kilovoltmeters, ammeters,
milliameters, microammeters, and vu volume-
level indicators; thermocouple types and rectifier
types; round or square, with conventional or long
250-degree scales—all will give your measure-
ments the accuracy required and your panel that
smooth, modern appearance. To bring you up to
date on the latest improvements in cases, faces,
and mechanisms, G.E. offers a comprehensive 24-
page bulletin containing all information neces-
sary for ordering. Write for Bulletin GEC-368.
For vu indicators, see Bulletin GEC-369,

SAVE PANEL SPACE

Hluminated WITH ONE-UNIT PUSH-BUTTON

AND INDICATING LIGHT

This space-saving pilot-circuit switch con-
sists of a sturdy push-button unit, 254
inches high, with a hollow translucent cap
and G6-volt lamp. The switch is the mo-
mentary contact type, single-pole, with one
normally open and one normally closed
circuit. It uses movable-disk type contacts.
Buttons are supplied in clear, red, green,
blue, amber, and white. For more data on
this and other G-E push-button units, see
Bulletin GEA-4254,

ELECTRIC
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NO DERATING AT 125° C OPERATION

For operation at high ambient temperatures, these standard-line
G-E Permafil capacitors are naturals. They’re paper dielectric
units and can be used at temperatures up to 125° C without
derating. All are metal encased, compression-sealed, and have
long-life silicone bushings. Ratings: up to 2 muf for operation
at 400 volts d-c and below. Case styles: 53, 61, 63, and 65 (JAN-

-25 specifications). For more data, write Capacitor Sales Div.,
General Electric Co., Pittsfield, Mass.

STEPLESS VOLTAGE VARIATION

Inductrols are G-E dry-type induction voltage regulators for 120
and 240-volt operation. Hand-operated models provide smooth
and extremely precise voltage adjustment for such uses as instru-
ment calibration and rectifier control. Motor-operated models
are used with automatic control to maintain voltage within
narrow limits, irrespective of supply variations. Sizes range from
10%4 x 6% x 774 inches for the smallest hand-operated unit to
14 x 6 x 1074 for the largest motor-operated unit. One unit pro-
vides a voltage range of 109 raise and lower on 3 and G-kva
circuits, another gives 1009 raise and lower for 2.4 and 3.6 kva
circuits, Complete information in Bulletin GEA-4508.

ELECTRONICS — August, 1950

HIGH-VOLTAGE SELENIUM RECTIFIERS

WITH LIFE EXPECTANCY OF
60,000 HOURS!

Now available from G.E. are 26-volt RMS selenium rec-
tifier cells with a continuous-service life expectancy of
over 60,000 hours. Their initial forward resistance is
very low and samples show an average increase in resist-
ance of less than 6% after 10,000 hours of operation.
General Electric knows of no other high-voltage sele-
nium cell on the market that can even approach their
performance,

The high output voltage permits the design of smaller
stacks while the low resistance means cooler operation
and the space saving that goes with it.

Stacks made with the new G-E cells may be obtained
with rated outputs from 18 to 126 volts d-c at .15 to 3.75
amps. Write now for Bulletin GEA-5280.

General Electric Company, Section A 667-7
Apparatus Department, Schenectady 5, N. Y.

Please send me the following bulletins:

Indicate [J GEA—4254 Push-button units
for O cea—as508 Inductrols

;enfleyr?vc)a U gea—5280 Selenium rectifiers
U GEC—270 $B-1 switch

for planning N
an immediate GEC—368 Panel instruments

[r o e e - —— —
Ll e e e |

project (X) GEC—369 Vu volume-level indicators -
NAME._ S B .
COMPANY_ S - S
ADDRESS__ I
CITY _ STATE. i
______________________ -
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Yes, two of the nation's

Jeading SKW. TV trans-

mifférs now use 3X2500

Aubés, -in. -th&ir  outpit

stageythe. same tube ds

n the Gdtes BC-5B Five
KW. AM,

Warner 8idg., Washington, . C.
2700 Polk Ave., Houston, Texo¥

Canadian Mdrconi Compeny, Montreal
Rocke International; New York City

-

If you like your transmitters built big and husky, look sleek and distinguished, sound rich
and full or—if you are one of those chaps that wants nothing but the best and the latest—
s modern as that bobby sox daughter of yours—why, of course, you want Gates. Take

theét new Gates Five, for instance—

Modern Tubes. The new 3X2500 air cooled, single phase tungsten filament con-
struction assures lower noise, lower distortion and longer life at less cost. 100% tube
set is only $695.00.

Modern Installation. No days of cabling when installing the Gates BC-5B. In
fact, no cabling at all. One cubical slips into line with the next and a few simple
jumpers finish the job.

iModern Design. Dead front design. Open any front door, tune any current, attend
reloys, even adijust crystal air gaps without disengaging a door interlock.

Modern Walk-in Construction. Open the back doors and walk in. No hodge-
podge of parts here, there and yon. The smoothest construction job you ever looked at.

Modern Performance. Gates makes nothing that is second best. Gates BC-58
performance is definitely best in the S5KW field, catalog specifications are not
laboratory regults but expected results at your transmitter location. Lower noise,
lower distortion:and greater dependability.

Modern Prices. Pace setter in quality and selling price, Gates Fives are modest
indeed for 1950 designs. The latest, the best, the modern in Fives costs no more than
older designs—marked down, of course.

GATES RADIO CO.

MANUFACTURING ENGINEERS SINCE 1922

QUINCY,dLLINOIS, U.S.A.
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In large industrial installations, where
pH control must be continuous or antomatic,
or both, the temperature of process solutions
has to be obtained continuously, in order to
compensate for effects of temperaturs change
upen pH.

To accomplish this, the Beckmam Model
R Automatic pH Indicator provides a fow
chamber, or immersion assembly, containing
a resistance bulb thermometer in addition to
the glass and calomel electrodes used in
measuring pH. This resistance thermometer
is an element in the feed-back circuit of a
stable DC amplifier whose sensitivity is ac-
cordingly varied in proportion to the absolute
temperature of the process solution.

To assure complete accuracy, the
thermometer of the Beckman Modet R pH
Indicator is wound with D-H HYTEMCO*
wire, supplemented with D-H MANGANIN.
The high temperature coefficient of
HYTEMCO makes it eminently suitable for
this application; and the absolutely umiform
behavior of this alloy, thruout a wide tem-
perature range, helps the indicator to record
pH values with utmost fidelity. The sup-

~ FLOW CHAMBSER —
with resisfance bulb
thermemersr and
electrodes,

BECKMAN MODEL R
pH INDICATOR con-
taining amplifer and
precision measuring
circuits.

RESISTANCE BULB THERMOMETER — Suffi-
cient Hytemco wire is used to obtain the

necessary resistante vaive for
perature range. A smell

the
percentage  of

Mangonin is then adced to bring total resis-
tance of winding up to circuit requirements.

plementary winding of D-H MANGANIN
is required in order to raise the resistance of
the assembly to a specific circuit value with-
out increasing the incrememt of resistance
with temperature. This the MANGANIN
does very effectively.

In addition to the desirable electrical
characteristics of these D-H alloys, however,

'is the outstanding uniformity of the wire from

spool to spool, and the quality “built into” it
—as a result of exclusive Driver-Harris
know-how and advanced meltirg, roiling and
drawing techniques.

Special alloys for special uses is an
important phase of our business. If yau kave
been unable to obtain just what you are look-
ing for, let us know your requirsments. We’ll
gladly put our 50 years of experieace at your
disposal, and supply you with the aloy best
suited to your needs.

tProduct of National Technical Laboratories, . Pasadene, Coiif.

Makers of world-famous Nichrome® and over 80

ailoys for the electrical, elactronic and heat-treating fields

Drzver-Harris Compcmy

NEW JERSEY

Chicago, Detroit, Cleveland, los Angeles, San Francisco

HARRISON,
BRANCHES:

Manufactured and sold in Canada by
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada

ELECTRONICS — August, 1950
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Type 892ZXY Aecrolites*—Aer-
ovox-improved metallized pa-
per capacitors were devel-
oped to meel present-day re-
quirements for capacitors of
improved reliability and re-
duced size. Type 89ZXY Aer-
olitess are metallized-paper
capacitors in hermetically-

sealed metal cases. Other Aer-

olite¥ capacitors are available

‘r in tubular, bathtub and other
case designs.

4
-
9

Type P1232G Minjatures—
Metal-cased, metallized-paper
capacitors featuring vitrified
ceramic terminal seals for
maximum immunity to cli-
matic conditions —heat, cold,
humidity. For severe-service
applications and for usage in
critical as well as ultra-com-
pact radio-electronic assem-
blies.

Type P83Z Micro-Minia-
tures*—Smaller than previous
“’smallest’”—a distinct depar-
ture from conventional foil-
paper and previous metal-
lized-paper constructions,
Radically new metallized di-
electfic makes possible excep-
tionally small physical sizes.

: Type SRE Bantams:-—The
smallest -electrolytics yet. Es-
pecially suitable for personal
radios, filter circuits and sim-
ilar functions. Hermetically-
sealed aluminum can with di-
ameter-reducing stud termi-
nals. Improved processing
and materials combined with
more efficient space utiliza-
tion, means smaller sizes —
but no reduction in life.

=

Type '87 Aprocons —Self-
molded plastic tubulars with
new impregnant, Aerolene#;
new rock-hard Duranite* end
seals. All the performance
characteristics of molded-
plastic capacitors at a price
close to that of conventional
paper tubulars. Excellent heat
and humidity resisting quali-
tles. Operating temperatures™
of —30° C to }100° C.

® Tell us what you are designing or producing. Our
engineers will gladly show you better assembly pos-
sibilities with marked economies. literature on re-
quest, Write on your letterhead to Aerovox Corpora-
tion, Dept. DF-65, New Bedford, Mass.

CAPACITORS -

® Never was so much capaci-
tance packed into so little bulk.
And with improved performance
and life, too. Aerovox Research
and Engineering have developed
capacitor materials that now chal-
lenge the thinking of the progres-
sive radio-electronic designer on
several counts:

For elevated temperatures: Im-
munity of Aerolene impregnant
and Duranite end fills. For humid-
ity extremes: perfected hermeti-
cally-sealed metal-can casings

VIBRATORS -

TEST

Available in two case sizes
(3/16* x 7/18"” and 1/4" x
\ 9,/16"); voltages of 200, 400,
| 600; operating temperatures
range from —15°C to +859C
withou! derating. )
/
4

There is something new in sizes!

even in tiniest sizes. For minia-
turizations: perfected metallized-
paper sections. For compact fil-
ters: smallest electrolytics yet.
Formaximum reliability: the most
conservative ratings. For lower
prices: advanced engineering
backed by highly mechanized
fabrication.

New design thrills at your fin-
ger tips! That's what these latest
Aerovox capacitors mean to you
by way of still better radio-elec-
tronic assemblies.

WIEWERNN

T e A ool

#Trade-mark

INSTRUMENTS

s nd ol Al

AEROVOX CORPORATION, NEW BEOFORD, MASS., U. S. A. « Sales Otfices in All Principal Cities
Export: 41E. 42nd St., New York 17, N.Y. « Cable: AEROCAP, N. Y. « In Canada: AEROVDX CANADA LTD., Hamilton, Ont.

T SRR 2 T
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Where Temperature
Changes affect Circurt = \
Performance... e

these Resistors provide a Solution

+H
e

1
RS EamamssaamasassRanaRESEN GLOBAR brand type F resistors can often provide
+ q the answer when extremes of temperature present

I

} an engineering problem. A typical example is
e aaaaasmany: shown by the curves plotted here. In this im-
H i'tt;E gaE portant control system, a GLOBAR type F resistor
HH : is used to compensate for resistance
changes due to temperature variations
= ' in coils such as generator and motor
e fields, measuring and control circuits.
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The pronounced negative resistance—

] T DO temperature characteristics of GLOBAR
ESATINRERRREE! type F resistors makes them particularly
' useful for stabilizing circuits having a
O positive temperature coefficient of re-
sistance,

H

.
’-IP

BESsscHli
;r
1
J

. GLOBAR type F resistors have no mov-
HH NP / ing parts to wear out or get out of
H adjustment. They have a negative tem-

perature coefficient ranging from 1%
to 2.2% per degree Centigrade at 25°C,, in-
creasing with their resistivity, and a low voltage
coefhicient.
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@® Bulletins contain useful
engineering data on GLOBAR
type F resistors. Copies

will be supplied immediately
upon request. Write Dept. V-80,
The Carborundum Company,
GLOBAR Division, Niagara
Falls, New York.
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TEMPERATURE - DEGRELES CENT/IGRADE.

UBAR Ceramic Resistors

sy CARBORUNDUM

TRADE MARK

RUND
“Carborundum’” and “Globar” are registered trademarks which indicate manufacture by The Carborundum Company
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HNow the improved

ERE is notable G-E design progress over earlier Lighthouse
HTypes GL-2C38 and GL-2C39, which in turn originated in the
laboratories of General Electric Company as the fruition of many
years of tube pioneering work.

Newest, most efficient of planar types that make real the vast possi-
bilities of the microwave regions, the GL-2C39-A combines physical
compactness (23 by 134 inches) with excellent characteristics as a
power amplifier, oscillator, or frequency multiplier.

Important fields of use—where the GL-2C39-A’s suitability is so

marked that designers are making this fine tube their first choice—
include:

@ Ailrcraft traffic and location controls

® Broadcast relay equipment

O Microwave test apparatus

© Military communications

G Utility telemetering and communication systems

On these . .. and other . . . applications, General Electric tube en-
gineers will be glad to work closely with you, and with the men at
your drawing-boards who handle the details of circuit design. G-E
experience with u-h-f types that goes back nearly two decades, and
includes countless individual applications, is yours for the asking.

Phone, wire, or write for immediate response to your inquiry
about the price of the GL-2C39-A, or for performance facts beyond
those given in the right-hand column. Address Electronics Depart-
ment, General Electric Company, Schenectady 5, New York.

SENERAL ELECTRIC!

180-J3

ELECTRONICS — August, 1950
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GL-2C39-A

ELECTRICAL
CHARACTERISTICS

Cathode coated unipotential
Heater voltage 63 v
Heater current 1.0 amp
Amplification factor, average 100
Direct interelectrode

capacitances, average:

Grid-plate 1.95 ppfd
Grid-cathode 6.50 pufd
Plate-cathode 0.035 p;_xfd

Transconductcnce, average
{lb =70ma, Eb =600 v)
22,000 pmhos

MAX RATINGS, R-F POWER
AMPLIFIER SERVICE
Class-C FM Telephony or Telegra-
phy, key-down conditions, pertube.

D-c plate voltage 1,000 v
D-c¢ cathode current 125 ma
D-¢ grid voltage —150 v
Peak pesitive r-f grid

voltage 30 v
Peak negative r-f grid

voltage —400 v
Plate dissipation 100 w
Grid dissipation 2w

23



Why a Fusite Terminal Where a Diamond Ought To Be?

A Fusite Terminal would look much more natural performing its
vital function in the hermetic sealing of your electrical product. But
since it’s every bit as valuable for 1000 other products that should
be fusion sealed, we aren’t playing favorites.

The smooth uniform interfusion of steel and inorganic glass that
is a Fusite Terminal is as beautiful as a flawless diamond to any
design engineer. In its own way, it's as rugged as the diamond used
on the tip of a heavy duty drill.

It withstands the thermal shock of tortuous heat from soldering
or welding and the rapid cooling that follows. It will carry up to
3000 A.C. volts (RMS} with a 10,000 megohms insulation factor
after salt water immersion.

This is just one of a wide line of standard Fusite single and
multiple electrode terminals.

Would you like to know more and see samples? Write to Dept. E.

rrrrrrrrrrrrr , Y TERMINAL ILLUSTRATED 112 HTL

SINGLE —HOLLOW TUBE ELECTRODE WITH LUG
™ PROTECT PRODUCT iy

%  PERFORMANCE o ™

FAIIE A4

J .w.i'-lrﬁ - " “f u ) ._: : o RPO .W‘ G o Il'.‘:’.l-
ARTHAGE AT HANNAFORD, NORWOOD, CINCINNATI 12, OHIO

LR I 2 : Tuk Yk - ]
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THE

New Raék' Mounting
Tape Recorder
With 10%" Reel

These features distinguish the
PRESTO RC-10 as the finest of its
type available to broadcasters, re-

cording companies, schools:

*3-motor drive mechanism

*Each reel driven by separate

torque-type motor

*Separate record, playback, erase
* heads

*Constant tape tension to insure
minimum wow or flutter

*Two speeds: 7V and 15" /sec
*Fast forward and rewind speeds

*Frequency response to 15,000 cps.

*Takes 7°/ or 10%’’ reels

N )
I s iR

(iR S

T

=

i

RC-1D tape reccrding wnit

$390°

| Ma ching 9C0-81 AmpHfier:
$350.00

This new PRESTO recorder is the anly machine of
its type and price available today. Answering the
need of broadcasters and recording studios through-
out the nation, the RC-10 is another precision product
of the world’s largest manufacturer of instantane-
ous recording equipment. This is your assurance that
this machine, like all other PRESTO products, is built

for maximum performance and years of satisfying
service.

900-A1 Amplifier is recommended for use with the RC-10
tape recorder. This is the same basic unit supplied with
the PRESTO PT-900 portable tape recorder.

RECORDING
m CORPORATION
Paramus, New Jersey

In Canada: Walter P. Downs, Ltd., Domirion Square Bldg., Montreal, Canado

*Instantaneous speed accuracy Overseas: M. Simons & Son Co., Inc., 25 Warren Street, New York, N. Y.

Wwww americanradiohistorv com



The WEWEST Development

in Disc Ceramic Condensers!

GP Series
NPO and NTC

General Purpose
Low Capacity

e CONDENSERS

ACTUAL SIZE

The new GP Series DISCAPS offer for the first time
a disc type general purpose zero or negative temper-
ature coefficient disc condenser ideally suited to
coupling and tuned circuit applications.

GP Series DISCAPS feature small size, low self in-
ductance, higher working voltage (600 V.D.C.), low

13" " i
Q et
i
T CAP. MMF. | CAP. MME. | CAP. MMF.
YP€ |1, Body Dia. | X< Body Dia.| %" Body Dia.

NPO 5 70 15 15 TO 30

U U J L U
N750| s 10 20 20 TO 50 50 TO 150

Available Tolerances: +5%, *+10%, +20%

power factor, greater mechanical strength and faster
production line handling. Their low cost, plus their
inherent quality characteristics make GP Series
DISCAPS attractive to all manufacturers of high fre-
quency equipment. Type GP Series DISCAPS are
available in a variety of capacities and tolerances to
suit most every requirernent.

Are You Using the Now Famous Type B-GMV By-Pass Series Discaps?

Approved by leading makers of TV sets and
tuners, RMC Type B-GMV DISCAPS are now
available in the following capacities: .001, .0015,
.002, .005, .01, 2x.001, 2x.0015, 2x.002, 2x.004,

2x.0015, 2x.005 and 2x.01 MFD. They feature
small size and low self inductance and exceed
GMV capacity at 85°C with 250 applied D.C.V.
Capacity change between room temperature and

2x.005 MFD; also Bi-element shielded section 65°C is only + 18%,—0%.

Every DISCAP is100% Tested for Capacity, Leakage Resistance and Breakdown
RMC production checks eliminate costly service failures. Because RMC produces the complete con-
denser, even to the processing of the dielectric element itself, it is possible to exercise the finest
quality control. Yes, DISCAPS are definitely bertter!

SEND FOR SAMPLES AND TECHNICAL DATA

— -
c':'::a:’c : RADIO MATERIALS CORPORATION
CONDENSERS| T GENERAL OFFICE: 1708 Belmont Ave., Chicago 13, Ill.
‘ FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
Two RMC Plants Devoted Exclusively to Ceramic Condensers
26 August, 1950 — ELECTRONICS
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The S
- New
Adlake

“MIGHTY |

MIDGET"’
~ (Relay 1140)

140. 35- MM
SUCHARY, i SO - gy, 30 - 00

A, €. LOAD .3
Now protected with

metal-enclosed contact

For dependability under all oper-
ating conditions, Adlake’s
“Mighty Midget” Relay is now
available with a metal-enclosed
contact. This new improvement
in the “Mighty Midget” elimi-
nates entirely the possibility of
failure due to cracked and broken
switches.

Although small enough to fit into
one hand, the No. 1140 Relay
makes or breaks 30 amps. easily,
with low operating current. Like
all Adlake Relays, it requires no
maintenance. Its mercury-to-
mercury contact prevents burn-
ing, pitting and sticking. It is

~ = absolutely safe . . . hermetically
Every ADLAKE Relay e sealed . . . and cushioned against
gives you : impact and vibration.
these "pius” features: - Some of the many uses of this

versatile and dependable relay
are: flasher installation, power
circuits, motor and heater con-
trols and traffic signals.

Write today for full information
on this new “Mighty Midget”
Relay. The Adams & Westlake
Company, 1107 N. Michigan,
Elkhart, Indiana.

Adams é"Westlake

Established 1857  ELKHARY, INDIANA New York « Chicago

Manufacturers of Hermetically Sealed Mercury Relays for Yimlng,l
Load ond Control Circuits

2, =¥ . 2 <
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How to measure surface finish to

less than 1/1,000,000 of an inch

@ The Brush Surface Analyzer gives exact measurement
of surface finishes to less than 1/1,000,000 of an inch—and
provides a permanent record of each measurement as well
as indicating the average finish in micro-inches. This
super-sensitive measuring and recording device is rapidly
becoming indispensable in more and more industrial plants
where precision work is demanded.

One user, Commercial Centerless Grinding Company, of
Cleveland, Ohio, employs the Brush Surface Analyzer to
record the surface finish of instrument parts. They say,
“Until just a few years ago, customers specified just ‘smooth
finish’ when accurate finishing was wanted. Today, many
of our work orders carry exact specifications, often
requiring tolerances as low as one micro-inch.

“We use our Brush Surface Analyzer tc make certain

28

BRUSH REGORDING ANALYZ

STRAIN ANALFZERS o SURFACE AMALYZERS o CONTOUR ANALYZERS o UNIVERSAL ANALTZERS o UNIFORMITY ANALYZERS

that all surface specifications are being met, and to
furnish the customer with a permanent record of our
inspection results.”

Commercial Centerless has found that this builds
customer confidence and product endorsement that brings
increased business.

If you manufacture or use precision parts, find out
how you can benefit from the accurate measurements
and proven results made possible by Brush Recording
Analyzers. Write today for more information.

THE ?mé DEVELOPMENT COMPANY

3405 Perkins Avenue, Cleveland 14, Ohio, U.S. A.

Canadian Representatives: A.C. Wickman (Canada) Ltd., P. O. Box 9
Station N, Toronto 14, Ontario

August, 1950 — ELECTRONICS
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~ WHBEF-TV

ROCK ISLAND, ILLINOIS

Channel 4

Another Television station with an eye to the future!
WHBE-TV now goes on the air with Du Mont equipment
assuring dependable, economical operation with all the
advantages of the Du Mont “Grow As You Earn” system
of equipment expansion. Air-cooled tubes, finest TV trans-
mitter engineering and quality workmanship stand for low-
operating expense characteristic of Du Mont TV transmit-
ting equipment.

WHBF-TV operates on Channel 4 in Rock Island, 1lI., cover-
ing the Quad Cities Area. We take this opportunity to
congratulate WHBF-TV and welcome it to the ranks of the
ever-increasing commercial TV stations of America.

Remember, its smart business to investi-
gate Du Mont first — and then compare.

sMIm

3 v
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FOR TV RECEIVER TESTING % FOR BROADCAST

Fast and Reliable TV Receiver Testing—makes this
scope particularly useful in head-end position work.
Unsurpassed for stability and fine trace . . . excellent
definition . . . no bounce when shifting bands. Where
the sweep generator does not have a baseline, mea-
surements can be taken on the DC amplifier. Delivers
maximum sensitivity without sacrifice of frequency
response. Low capacity input probe is provided for
trouble shooting.

In Broadcast Stations, It Pin-points Trouble—helps
you stay on the air with maximum performance. Use it
to check hum, noise, distortion, modulation, phase
relationships; measure gain and sweep generator out-
put; isolate defective components; determine frequency
response of audio circuits.

-
., GENERALER erecinic

% GHCHABICOPE T¥0e ST 34

UL

In Laboratories, It's Versatile—Fits many applications
where waveform study is essential. Built-in voltage
calibrator permits calibration of the scope for voltage
measurements. Gives you wide frequency -
response without recourse to peaked
amplifier coupling circuits. Straight re-
sistance coupling is used, and the scope
can be employed on frequencies up to
3 mc. Excellent transient response with- TV SCOPE ST-2A
in the frequency range of the instrument.

SPECIFICATIONS
Frequency Response . Sensitivity
Vertical Amplifier Vertical
. Input—.015 volts RMS inch
Probe and AC— +0,—20% from 20 cycles to 500 ke {Square ; gg |:z:1—2.0 v‘gl)tssDC per:?;cx;‘\c

Wave response 60 to 40,000
cycles.)

+0,—50% from 20 cycles to 1 megacycle
with gradualreduction in response

3. Probe—.20 volts RMS per inch
Horizontal—.4 RMS volts per inch

beyond 1 mc.
DC—+0,—20% from O to 500 ke at full gainsetting. Calibrating Voltages
Sweep Range Seven AC voltages of power line frequency—.3, 1.5, 3, 15, 30,
10 cycles to 100 ke in six overlapping ranges. 150 and 300 volts with=15% accuracy.
) August, 1950 — ELECTRONICS
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STATIONS * FOR DEVELOPMENT LABORATORIES

VARIABLE PERMEABILITY SWEEP GENERATOR—ST-4A

Completely Electronic. No Moving Parts. Using an ex-
ceptionally wide linear sweep, this instrument is ideal for
television receiver maintenance, TV production and devel-
opment laboratories, wide band amplifier study, and trans-
mission line impedance measurements. The front panel is
slotted, permitting the equipment to be removed and
mounted in a standard 19-inch relay rack. A new Balanced
Output Adaptor (Type ST-8A), also available, provides
balanced 300 ohm output from the sweep generator.

SPECIFICATIONS

Frequency Range: Continuously variable from 4 to 110 mc and 170 to
220 mc. Can be used through 900 mc on harmonic operation.

Sweep Width: Linear from 500 ke to greater than 15 me.

Dutput Valtage: Greater than 0.1 volts from 4 to 110 mc.
Greater than 0.5 volts from 170 to 220 mc.

Output: Single-ended or balanced 300 ohm output.

o i
@

r-

ILLUSTRATED BULLETINS

.'ﬁ-»@, i

g e

Complete information will be furnished on any of the General
Electric test instruments listed here. Check those yau are interested

[J1v scope ST-2A
D Sweep Generator ST-4A

D Industriol Tube Analyzer

. in. .. then fill in and mail the coupon today.
I YTW-3

D Marker Generator ST-5A YDA-1

‘I D Bolanced Qutput Adaptor ST-8A D Square Wave Generator
D Industrial Scope YNA-4

}I D Regulated Power Supply YPD-2

D Distortion and Noise Analyzer

Pla
P . e 5
- i i
& e A il - - 4 }
i G
i g B A

MARKER GENERATOR TYPE ST-5A

Functions as a crystal referenced calibrator from 10 mc to
300 mc. When used with the G-E sweep generator, it pro-
vides a multiple of markers spaced 1.5 or 4.5 mc apart . . .
or can be used to supply a marker or markers at any fre-
quency from 10 mc to 900 mc.

SPECIFICATIONS

Picture Carrier Oscillator: 15 position rotary selector switch selects 12
crystal-controlled frequencies plus 3 funeable ranges covering inter-
mediate frequencies.

Channel Crystal Accuracy: .02%

IF Ranges: 3 Bands—20 to 27 mc; 27 to 37 mc; 37 to 50 mc
Accuracy: dial hand calibrated, crystal calibrator+.05%,

Crystal Modulatar: Provides audic and intermediate frequency loca-
tions simultaneously with picture carrier.

Crystal Accuracy: 4.5 mcs.05%. 1.5 mes . 15%.

General Electric Company, Section 480
Electronics Park, Syracuse, New York

Please send me further information on products checked l

at left, I

NAME. s ettt et Pt
COMPANY . . .\ttt e e e e
ADDRESS . .\ ettt e e l
Y. venn. SE————. STATE. cueennnn I

GENERAL @3 ELECTRIC

ELECTRONICS — August, 1950

(7]
—

www.americanradiohistorv.com



EDO CORPORATION - COLLEGE POINT, N.Y.
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water...

Photo by Ewing Galloway

blue, green or white

What’s the color of water?

In a glass it’s clear, yet Columbus sailed
the “ocean blue”. Sailors call it “‘green
water” when a solid wave crashes over
the rolling deck. Other times water is
frothy white in the wake of a moving ship.

But whether blue, green, white or clear
—water no longer holds all its old mys-
teries of “how deep?” or “what’s below?”
Thanks to the use of sonar, under-water
detection equipment developed and manu-
factured by Edo for the U.S. Navy now lets
the navigator see below with electronic
eyes of far greater range and accuracy.

OUR TWENTY-FIFTH ANNIVERSARY
Next month we will observe our twenty-fifth anni-
versary — the completion of a quarter of a century of
experience in research, development and manufac-
turing. Since 1925 the company has been closely
identified with the aviation industry and the marine
field having pionecered in the development of all-
metal seaplane floats. With the growing importance
of electronic equipment in both marine and avia-
tion, a staff of top electronic engineering and manu-
facturing personnel has been developed 1o design
and produce various types of underwater detection
equipment.

If you'd like to receive our attractive, illustrated
“Twenty-Fifth Anniversary” booklet, just drop a
line to Dept. ES-3, Edo Corp., College Point, N.Y.

August, 1950 — ELECTRONICS
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Rotation life testing machine

in the Ohmite Laboratory,
used to develop new designs
.and check production units.

The reputation of your product rests upon the unfailing dependability
of every part that goes into its construction. That’s why it is so
important that every component part be built for lasting performance.

Ohmite rhecstats have been engineered for long life . . . built to
give years of trouble-free service without maintenance. Their time-
proven features—outlined on the following page—provide unfailing

performance, day in and day out under adverse operating conditions.
That’s why more manufacturers have standardized on Ohmite
rheostats for their products than any other rheostat on the market.
It will pay you, also, to standardize on Ohmite rheostats.

RHEOSTATS

Be Right with OH MIT E TAP SWITCHES

Reg. U. S. Pat. Off.

Pl . ] . 1925-1950
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<) 25N = HAS THE A%
RHEOSTAT YOU NEED! . .

Twnth

Vel A
wov e’ Fon DAL 3/4" WOLE
-.a‘mm-r -

THE INDUSTRY’S MOST COMPLETE LINE-

e Ten Standard Sizes, 25 to 1000 Watts
e Special Units for Unusual Requirements

There is a standard Ohmite rheostat to meet practically every require-
ment. That’s because Ohmite’s line of standard rheostats is the most ex-
tensive available. Furthermore, six wattage sizes, in a wide range of
resistance values, are carried in stock for immediate shipment. Special
resistance values, tapered windings, tandem assemblies, and many other
variations can be made to order quickly.

All rheostats have the distinctive, time-proven Ohmite design fea-
tures—the all-ceramic construction, windings permanently locked in
vitreous enamel, and smoothly gliding, metal-graphite brush. All are
engineered to Ohmite standards for utmost dependability and long life.

Wnrite on company letterhead for your copy of the Ohmite
Catalog and Engineering Manual No. 40.

OHMITE

Weonne | Be Right with
ORMITE

Chicago 44, I,
Reg. U.S. Pat, Off.

RHEOSTATS ¢ RESISTORS
TAP SWITCHES

va'-20 THOD, FOR
MTG. SCREWS
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Pan American pioneers radioteleshone network
e+ . equipment by COI.I.INS

-\; -VHEN Pan American World Airways opened a
route into the Middle East in 1947,
plane-ground communications had to be performed

all en route

by radiotelegraph—the dot-dash system. A radio-
telephone network, like that used on the United
States airways, did not exist overseas.

Today, through the initiative of Pan American,
messages can be exchanged immediately by radio-
telephone between Clipper pilots and ground radio-
operators over every foot of the Clipper routes
from New York to Basra, Iraq, and from New
Delhi, India, eastward round the world to San
Francisco.

To accomplish this extensive pioneering job, Pan
American has invested three years of work and a
large sum of money. This airline has negotiated
permission for radio stations with foreign govern-
ments, and has installed these stations at a2 number
of points in Europe and Asia. Pilots and ground
personnel have been trained for the new operation,
and the Clippers’ radio installations have been
modified from radiotelegraph to radiotelephone.

The major radio units chosen by Pan American
World Airways for this purpose, and for the Carib-
bean area, are Collins high frequency ground sta-

tion and airborne transmitters and receivers. In-

® Rec. U.S. PaT. OFF.

IN RADIO COMMUNICATIONS, IT'S . . .

ELECTRONICS — August, 1950

cluded are Collins 231D 3.5/3 kilowatt Autotune®
transmitters, 16F 300/500 watt Autotune® trans-
mitters and 51N receivers on the ground, and 18S

transmitter-receivers in the air.

To complete the modernization of its ROUND
THE WORLD system, Pan American has installed
Collins 231D and 18F transmitters, and 51N re-
ceivers, in route stations at Santa Maria, Lisbon,
London, Munich, Vienna, New Delhi, Calcutta,
Bangkok, Manila, Honolulu, Los Angeles, San Fran-
cisco and Seattle; a 16F transmitter and 51N re-
ceivers at Vienna; a 16F transmitter at Damascus;

and 51N receivers at Rome.

Additionally, a great Improvement in ground
radiotelephone service was made at Munich. There,
VHF comimunications were relocated from the air-
port to the top of 10,000-foot Mount Zugspitze in
the Bavarian Alps, whence a Collins 3000A very
high frequency transmitting and receiving installa-
tion increases the effective operating radius from
50 to 250 miles, covering an area from Luxemburg
to Milan, Italy.

This pioneering by Pan American World Air-
ways is in the best tradition of American free

enterprise. Collins is proud to have been chosen
to play a part.

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 W. 42nd Street, NEW YORK 18 2700 W. Olive Avenue, BURBANK

WWW_americanradiohistorv. com
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The Development of
CARBONYL IRON POWDERS

Carbonyl Iron Powder is an extremely
pure form of iron, the metal content
being over 99.99% iron, produced in
the form of almost perfect spheres only
one to fifteen microns in diameter—the
average diameter being 8 microns
(.00032 inches). It has been produced
commercially for some years, primarily
for use in magnetic cores for electronic
equipment. Its production is therefore
now under perfect control to give abso-
lute reliability in quality and properties.

The production of Iron Carbonyl,
from which Carbonyl Iron Powders
are made, depends on a unique reac-
tion, which was discovered in 1890 by
the distinguished British chemist, Sir
Ludwig Mond. When iron is treated
with carbon monoxide it reacts to form
iron pentacarbonyl, a rare case of a
liquid compound of a metal. Each atom
of iron combines with five molecules of
carbon monoxide to give a compound
with the formula Fe(CO)s. This reac-
tion leaves behind any impurities in
the original iron.

This liquid is vaporized and the va-
por heated above 200°C, when it de-
composes into its constituents. The
carbon monoxide is driven off and the
iron separates from the vapor phase,
first in the form of free atoms, then as
ultramicroscopic crystals, finally as
microscopic, almost perfect spheres.
The particle size distribution can be
controlled by temperature, pressure
and other operating conditions.

Controlled purity and distribution of
particle size is essential for use of the
powder in electronics, where minor

variations in these properties have ex-
aggerated consequences in delicate elec-
trical and magnetic effects.

The only other elements present are
non-metals such as carbon, oxygen and
nitrogen. In G A & F Carbonyl Iron

| The Core is the Heart
of the Circuit

We are privileged to serve the
leading manufacturers of
CARBONYL IRON POWDER CORES

|
| Aladdin Radio Industries, Inc.
|

Chicago, lllinois
Henry L. Crowley
& Company, Inc. I
West Orange, New Jersey
Delco Radio Division
‘ General Motors Corporation
| Kokomo, Indiana
Lenkurt Electric Co., Inc.
| San Carlos, California |
‘ Magnetic Core Corporation \
Ossining, New York
‘ National Moldite Company
|
{
|

Hillside, New Jersey
Powdered Metal Products
Corporation of America
Franklin Park, Hinois
Pyroferric Company
New York, New York
Radio Cores, Inc.
" Oak Lawn, lllinois
H RCA Victor Division (|
Radio Corporation of America
Camden, New Jersey |
|
|

Speer Resistor Corporation

‘ St. Marys, Pennsylvania |
Stackpole Carbon Company

St. Marys, Pennsylvania |

Powder, they amount to not more than
0.8% carbon, 0.9% oxygen and 0.7%
nitrogen.

The first large-scale production of
Iron Carbony! was undertaken in Ger-
many shortly after 1920. By 1928 the
process had been adapted to the con-
tinuous commercial production of Car-
bonyl Iron Powder. Subsequently,
detailed studies and meticulous labora-
tory-type controls in the plant permitted
accurate regulation of purity and par-
ticle size for the needs of the modern
electronic industry.

The first commercial Carbonyl! Iron
plant in the United States was opened
at Grasselli, N. J., in 1941 by the
General Aniline & Film Corporation,
primarily to meet the large wartime de-
mand for electronic equipment. Newer
and finer grades of the powder were
developed for use in high-frequency
electronic equipment for radar and
television. Later a second plant was put
into operation at Huntsville, Alabama.

Thus the G A & F Carbonyl Iron
Process is now well established and in
steady operation. It is an outstanding
case of the successful precision control
of a sensitive chemical reaction to pro-
duce a unique material that must meet
extraordinary specifications of purity,
particle shape and size, and uniformity.

Write today for a free book—fully
illustrated with performance charts and
application data. It will help radio
engineers or electronics manufacturers
to step up quality, while saving real
money. Kindly address your request to
Dept. # 26.

ANTARA. PRODUCTS

CARBONYL

IRON POWDERS . . .

GENERAL

NILINE & FILM CORPORATION

G A %F. Carbonyl Iron Powders . . . .
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Vacuum metallizing and coating,
originally developed for bomb sight
lenses and aviators’ goggles, is now
applied to many everyday products
— such as avtomobile ornaments, re-
frigerator name plates, costume
jewelry, children’s toys, and scores
of other items. In many cases, the
atom-thick coating it produces is
really a beauty treatment. In others,
vacuum metallizing permits important
functional improvements. Metallized
bomb sights, for example, permit
direct sight jnto the sun. Again and
again, the vacvum metallizing beauty
bath has improved products and in-
creased their sales potentigls,

Kinney Vacuum Pumps work here, too!l This continuous vacuum metallizing
machine, developed by Distillation Products Industries, employs diffusion
pumps and Kinney Rotary Vacuum Pumps to create the low absolute pressures
required. As in many other vacuum processes, Kinney Pumps are used for
roughing down from atmospheric pressure to a few microns Hg. abs., and for
backing the diffusion pumps in subsequent stages of the process.

Because of their high pumping speed, their wear-free operation, and their
ability to consistently create extremely low ultimate pressures, Kinney Rotary
Vacuum Pumps are ideally qualified for all types of vacuum processing work
—distillation, exhausting, coating, and metallurgy. If you are planning to use
low absolute pressures, by all means learn more about Kinney Pumps. Write
for Bulletin V45 — the complete story on Kinney Vacuum Pumps, Qil Separators,
and Yacuum Pumping Accessories.

Single Stage Kinney Pumps available in eight sizes: capacities from 13 to
702 cu. ft. per min. — for pressures to 10 microns Hg. abs. Compound Pumps
in three sizes: 5, 15, and 46 cu. ft. per min. — for pressures to 0.5 micron
Hg. abs. or lower.

KINNEY MANUFACTURING COMPANY

3565 Washington St., Boston 30, Mass.
Representatives in New York, Chicago, Cleveland, Houston, New Orleans, Philadelphia,
Los Angeles, San Francisco, Seattle.
Foreign Representatives: General Engineering Co. (Radcliffe) Ltd., Station Works, Bury Road,
Radcliffe, Lancashire, England . . . Horrocks, Roxburgh Pty., Ltd., Melbourne, C. I. Australia . . .
W. S. Thomas & Taylor Pty., Ltd., Johannesburg, Union of South Africa . . . Novelectric, Ltd.,
Zurich, Switzerland.

KINNEY Vacuum Pumps

ZLECTRONICS — August, 1950
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Miniature Telephone Type

NEW LK RELAY

MOUNTING: End mounting for back
of panel or under-chassis wiring. Inter-
changeable with standard “Strowger’”’
type mounting.

COIL POWER: From 40 milliwatts

to 7 watts D.C.

CONTACTS: standard 2 amperes,
special up to 5 amperes. 2 amperes up
to 6 P.D.T." 5 ampere contacts (low volt-
age) vp to 4 P.D.T. Special 20 ampere
power contacts $.P.5.T., normally open,
paralleled.

154" HIGH, 27/3," LONG,
13/32" WIDE

These are the dimensions
for the G pole relay.

Will meet Army and Navy
aircraft specifications
as a component unit.

Can be furnished
bermetically
sealed with

solder terminals.

PLUG-IN MOUNTING-
SPECIAL.

SK RELAY

MOUNTING: Front of panel mount-

ing and wiring.

COIL POWER: From 100 milliwatts

to 4.5 watts D.C.

CONTACTS: Same as “LK".
DIMENSIONS: 14" HIGH, 19),"

LONG, 3//3" WIDE,

These are the dimensions
for the 4 pole relay.
Will meet Army and Navy
aircraft specifications
as a component unit,
CAN A1SO BE FURNISHED

HERMETICALLY SEALED

SK, HERMETICALLY SEALED

WITH SOLDER TERMINALS.

PLUG-IN —SPECIAL.

ALLIED CONTROL CO. INC. 2:astenp AVE, NEW YORK 21, N. Y.

August, 1950 — ELECTRONICS
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® 6 O About
Cuolomne Oeoiym Trimmers

with mounting pillars.

Special ribbon type terminals on stand-
ard Style TS2B Trimmer for direct cone
nection to other components.

Compact Trimmer—Capacitor—Resistor

: . . ~—~Coil Design. A complete oscillator
Pictured above are several custom designed trimmers P

that incorporate the elements of standard Erie Disc and
Tubular Ceramicon Trimmers. Each has been developed for
a specific purpose, and each does its job efficiently and
economically. Proper design and precision manufacturing,
plus our years of experience, are the keynote to Erie quality.

Look at thesse units carefully. They should suggest the
possibility of using Erie Resistor know-how and facilities
to make your equipment more compaczt and more efficient.

Erie has the most complete trimmer line in the industry.
We want to work with you in adapting them to your require-
ments. Inquiries should specify complete mechanical and plug-in crystal.

electrical req‘lirements. Specia! tubular ceramic trimmer and
variable inductance having one com-

Where special mounting is desired,
standard Erie Style TS2A and Style
557 Trimmers can be supplied mounted
on brockets,

Two trimmer elements become an in-
tegral part of this coil form and I. F.
top section.

Speciol bracket and terminal arrange-
ments or dual trimmer unit,

A compact pluggable assembly for
mounting a trimmer in parallel with a

® © CEOE®E

®

mon terminal.

@ Special steatite tubular dual trimmer.

Standord Erie Style 557 Trimmer with
special bent rotor terminal.

ERIE RESISTOR CORP., ERIE, PA.
“!.__':;C_JrNI_)_ON, EN-GLAN.D‘-.-I :+ + TORONTO, CANADA

- -
N =t
e 3 1 ¥ RS et
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An Open Letter

TO THE RADIO & TELEVISION INDUSTRY

about Allen-Bradley Resistors

WARNING!— Allen-Bradley fixed and
adjustable resistors are sold ... under the
Allen-Bradley name . . .
facturers. They are not merchandised by Allen-
Bradley through dealers, jobbers, distributors,
or agents.

exclusively to manu-

In spite of continued expansion of plant
facilities, Allen-Bradley resistor production
has not been able to catch up with the de-
mands of our customers . .. the original
equipment manufacturers. We sincerely regret
that this shortage so often affects our cus-

tomers’ production schedules.

¢

No trade outlet for radio component parts
can, therefore, legitimately represent itself -
as an Allen-Bradley authorized dealer, even
though it mayacquire an occasional inventory
of surplus resistors through a roundabout
course. Such supplies of Allen-Bradley fixed
and adjustable resistors were never obtained
direct from the AllenBradley Company,
whose productive effort is dedicated to pro-

viding electronic equipment manufacturers
with resistors of the finest quality.
Allen-Bradley Co.

: S . 1 President

Bradleyometer Adjustable Resistors

Bradleyunit Molded Fixed Resistors
2 watt . . . single, dual, and triple units.

14 watt .. .1 watt. .. 2 watt ratings,

ALLEN-BRADLEY

FIXED & ADJUSTABLE RADIO RESISTORS

Seld exclusively to manufacturers %::: u n UTV of radio and electronic equip
= 0 S
August, 1950 — ELECTRONICS
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How Karp Makes

Custom-Built Metal Cabinets
and Boxes at Prices that Compete

with those of Stock Items

The advantages and true economies of Karp custom-built cabinets, boxes, or

housings over stock items are these:

® Your own exclusive design distinguishes and “styles” your product . . . gives
it more market value.

® Flexibility of construction details speeds and simplifies your final assembly
—saving you time and money.

® Our vast stock of dies can save you special die costs.

® Our 70,000 square feet of modern plant, with hundreds of craftsmen, means
ample capacity for many types of work—simple or elaborate—at one time,

® Plant is fully equipped with every mechanical facility that aids economical
production.

® Finishing is done in dustproof paint shop, with latest water-washed spray
booths and gas-fired ovens mechanically and electronically controlled.

©® We make no stock items or products of our own. Our plant, time and effort
are 100% for our customers’ work.

® Our engineering staff can help solve any possible design and production
problems,

® 1t's results that count—and we give you the results you want.

Werite for illustrated data book describing our facilities and showing the wide
range of sheet metal fabrication we do.

CABINETS * BOXES ¢ CHASSIS *+ HOUSINGS *« ENCLOSURES

KARP METAL PRODUCTS CO., INC.

215 63rd STREET, BROOKLYN 20, NEW YORK

Creslorn € w/?'wnan re Streel NMelal
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TV Monitor Console
0000000020600 000CD

Desk Panel Cabinet Rack
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Induction Heater Housing
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Chassis
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Marine Radio Housing
oevoe0co0000000000 0

Cabinet
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2 mil Allegheny Deltamax
A new Magnetic Core
Material with a rectangular

hysteresis loop « . «
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-4 > 4§ 2 . X . 4 5 0 15 20 25
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Commercially available
in standard sizes of @
toroidally-wound cores,
heat treated and cased,
ready for your use.

Where can YOU use a Magnetic Material
with these specialized, dependable characteristics?

‘huo\-'

40

The properties of Deltamax are invaluable for
many electronic applications, such as new and
improved types of mechanical rectifiers, magnetic
amplifiers, saturable reactors, peaking trans-
formers, etc. This new magnetic material is avail-
able now as “packaged’ units (cased cores ready
for winding and final assembly) distributed by the
Arnold organization. Every step in manufacture
has been fully developed; designers can rely on

HE ARNOLD

complete consistency in each standard size of core.

Deltamax is the most recent extension of the
family of special, high-quality electrical materials
produced by Allegheny Ludlum, steel-makers to
the electrical industry. It is an orientated 50%
nickel-iron alloy, characterized by a rectangular
hysteresis loop with sharply defined knees, com-
bining high saturation with low coercivity.

® Call on us for technical data.

JENGINEERING (JOMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS

August, 1950 — ELECTRONICS
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you can 8 SURE.. ¢ 115

%stmghouse

I D D NS W SR G G S P . ‘—————————————————————-———————--

No Program
Interruptions

How KDKA MAKES SURE
with Selenium Rectifiers

You, too, can have a power rectifier that is
good for the /ife of your transmitter. Gone
forever will be those costly program inter-
ruptions caused by the sudden necessity of
replacing power tubes.

Since Selenium stacks were installed at
KDKA, power rectifiers are no longer
critical components. In addition to many
years of service, these Selenium rectifiers
provide other benefits. No warm-up period
or filament power required . . . ability to
withstand relatively high inverse surges . ..
takes temporary or prolonged overloads

T

without damage.
Why not be assured of stable operation of

IS AL MATA A A1

your power rectifier . . . of program con-
tinuity at full signal strength. Your nearby
Westinghouse representative will tell you
how to get the job-proved Rectox. Ask
him for a copy of DB-19-025 or write
Westinghouse Electric Corporation, Post
Office Box 868, Pittsburgh 30, Pa.  j.21568
L > &

P L AT AL R
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WESTON
Wodel 165

INDUSTRIAL CIRCUIT TESTER

In the shop . . . 28 ranges in one case to locate circuit troubles on production equipment.
E N . - . -
‘. Omnthebench ...28 ranges in one case for checking electrical equipment during manufacture.
In the lab ... 28 ranges in one case immediately available for research and development work.

Fa i
v

28 Instrument Ranges
D-C VOLTS: 100 mv, 1/10/50/200/500/1000 volts (20,000 ohms per volt).

;‘ A-C VOLTS: 5/15/30/150/300/750 volts.
. / D-C CURRENT: 50 microamps; 1/10/100 milliamps; 1/10 amps.
! e A-C CURRENT: .5/1/5/10 amps.
R 1 4 RESISTANCE: 3000/30,000/300,000 ohms; 3/30 megohms.
P/ KT T ” K .
r'{,i[? v 7 ey Stock Accessories Available for Extending Above Ranges
f;'\i“h ¥ ESrA ‘n ‘“'/" It does so much, so well, for so little. Check your Weston Representative for full details or see your
B ¢ MEe4d 4] 1 ; local jobber. Weston Electrical Instrument Corporation, 618 Frelinghuysen Avenue, Newark 5,
nx i New Jersey . .. manufacturers of Weston and Tagliabue Instruments.

WESTON Zozimens

Albany  Atlanta s Boston « Buftalo  Charlotte  Chicagoe Cnclnnatl « Clevetand » Dailas » Denver » Detroit « Houston » Jacksonviile » Knoxvllla s Little Rocke Los Angeles » Meridens Minneapolis « Newarke New Orieans
New York » Orlando » Philadelphla s Phoenix « Plttsburgh » Rochester » San Francisco » Seattle « St. Louis » Syracuse « Tulsa « Washington, D. C. «In Canada, Northern Electric Company, Ltd., Powerlite Devices, Ltd.

42 August, 1950 — ELECTRONICS
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A large family of technical ceramics,
under the trade name AlSiMag, is custom
made into parts to fit individual require-
ments. These are versatile ceramics. You
can choose the one that combines the

’ AlSiMag parts
are produced to your specificafions. The
material is machined in the unfired state,
then converted to a very hard material
by firing. Thus where parts of great
hardness are required, they can gen-
erally be produced in AlSiMag at a
major saving in cost. Certain small and
relatively simple shapes can be produced
in large quantity on automatic produc-
tion machinery at costs below that of
any other material or production method.
ENGINEERING COOPERATION: Send
us your blue prints and an outline of
your requirements. Qur engineers will
submit recommendations for economy in
design and material. Test samples made
to your specifications at reasonable cost
enable you to check your design quickly
and inexpensively.

70/ MANY 4565...
H0S00JA38 parts may be

better than metal parts

$
' / ’
v TN 1ESS EXRIBIVG L
L
physical characteristics required for your ‘
use. Characteristics of the more frequent- -
ly used AlSiMag ceramics are accurately &
determined. They're shown on AlSiMag @

Property Chart 501, sent free on request.

AMERICAN LAVA CORPORATION

4 9 T H Y E AR O F C ERAMIC "L EADTERSHIP

«

OFFICE3: METROPOLITAN AREA: 671 Brood St., Newark, N. J., 59
PHILADELPHIA 1649 North Broad St., Stevenson 4.2823 LOS ANG
NEW ENGLAND, 38.8B Brattie St., Combridge, Mass., Kirkland 7.4498 ¢ ST, L

CHATTANOOGA 5, TENNESSEE

Mitchell 2.81 CHICAGO, 9 South Clinton St., Central ».1721%
LE 23 Sovth Hill St,, Muvitubl 6076

E S, 2
QUIS, 1123 Washington Ave., Garfield 4959

www.americanradiohistorv.com



/22 NEW G-E
MAGNET WIRE
DATA BOOK

Now for the first time

GENERAL BRI
MRGHEL Witk

o CFORMEX
¢ DELTABESTIOW

in one complete manual

FORMEX Magnet Wires
DELTABESTON  Magnet Wires

For jobs involving specifications and uses of magnet wire, you need this
new General Electric magnet wire manual.

Packed with helpful, hard-to-get information, this 34-page book clearly
and concisely covers all types of General Electric magnet wire — G-E
Formex for Class A applications, temperatures up to 105 C, and G-E Delta-
beston, both for Class B applications, temperatures up to 125 C; and for
Class H applications, temperatures up to 180 C.

Here are just a few of the subjects covered by the G-E magnet wire manual:

Properties of enamel- and asbestos-insulated magnet wires
Tables of types and sizes of stock magnet wires

Application procedures

Information on special glass and silicone-impregnated insulations

Tables covering electrical specifications, dimensions, weight, and other
pertinent specification data

To get your copy of this fact-filled reference manual on General Electric

magnet wires, just clip and mail the coupon below.

I
| Section W13-831

|  Construction Materials Department, General Electric Company, Bridgeport 2, Connecticut |
|

Please send me free copy of ‘“General Electric Magnet Wire.”

Name I . = Title_
: Company S — |
i Address. S !
] City Zone____ State
44 August, 1950 — ELECTRONICS
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WILCOX...
First Choice of SOUTHERN AIRWAYS

Southern Airway§ Selects Wilcox Type 428
FACTORY PACKAGED VHF STATION
For All Ground Stations

A WILCOX FACTORY PACKAGED STATION OFFERS YOU:

1. OPERATING CONVENIENCE

All controls are within easy reach of the operator. Con-
veniently grouped telephone handset, typewriter, filing
cabinet, and writing desk assure efficient operation.

2, INSTALLATION ECONCMY

All wiring inside the 72-inch-high standard relay rack
is completed at the factory. No costly on-the-job wir-
ing needs to be done. Just install the antenng, plug
the station into any standard electrical outlet, and
it is ready for operation.

3. MAINTENANCE EFFICIENCY

Simple, conventional circuits minimize the number and
types of tubes, require no special training, techniques,
or test equipment. All adjustments can be made from
the front of the panels. All components are easily re-
movable by means of plug and receptacle connec-
tions. This means low-cost maintenance.

Wnite 7ddd¢ for complete information on the Wilcox
Type 428 Packaged VHF Ground Station

ELECTRONICS — August, 1950
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Type 428 Packaged VHF Station includes:
—406A fixed frequency 50 watt transmitter
~—305A fixed frequency receiver

—407A power supply

~—614A VHF antenna

WILCOX

ELECTRIC COMPANY

KANSAS CITY 1, MISSOURI, U. S. A,

VV,
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Commercial equivalent of T15-587/V.

Sensitivity 93 two-terminal voltmeter, (95 ohms balanced)

2 microvolts 15-125 MC; 5 microvolts 88.400 MC. Field
vsing calibrated dipole. Frequency

intensity measuremenis
range includes FM and TV Bands.

HF!

150 KC
to

25 MC

AN/PRM-1.

A.C. supPlY optional.
1 microvolt. Field intensity
m'lcrovohs‘per-meter;
band,

Commercial equivalent of
Self-comcined batteries.
!wo-termincl voltmeter,

meter rod antennd,
supplied. Includes standard broadcast

WWY, and communicaﬁons frequencies.

Since 1944 Stoddart RI-FI* instrument
standard  for superiof quality and unexce
ts fully comply with test equipm

ments of such radio interference specificaﬁons as

s

ASA C63.2, 16E4(SHIPS), AN-1.24a,
and others. Many of these speci
vised to the standards of performance

Stoddart equipment.

demonstrcted

*Radio Interfere

STODDART AIRCRAFT RADIO CO

6644 SAN
TA MONICA BLVYD., HOLLYWOOD 38, C
Hillside 9294 e

Sensitivity as
with 2
rotatable looP
radio range,

s have established the
led performance.
ent require-
JAN-|‘225,
AN-1-42, AN-1-27a, AN.1-40

fications were written or re-
n

DEVELOPED BY STODDART
FOR THE ARMED FORCES.

AVAILABLE COMMERC|ALLY.

vLF!

14 KC
to

250 KC

equivalent of AN/URM-6.
in sensitivity! Field
using rod;

Commercial

A new achievement intensity measures

10 microvolts-per-

ments, microvoh‘per‘me!er
meter vsing shielded directive loop. As two-termind volt-
meter, | microvolt.

ivalent of AN/URM-17.
two-terminal voltmeter, (50-0hm coaxial input)

Field intensity measurements using calibrated
range includes Citizens UHF

Commercial eay
Sensitivity as
10 microvolts.
dipole. Frequency
color T Band.

The rugged and reliable instru
ell in field or laboratory.
internal
\ts and DB above one microvolt.
Function selector enables measurement of sinusoidal of complex
waveforms, giving average, peak of quasi‘peck valves.
Accessories provide means for measuring either conducted
or radiated r.f. voltages. Graphic recorder available.

nce and Field Intensity.

equally W
for consistent results using
Meter scales marked in microve

Precision Attenuation for UHF!

Less than 1.2
2 VSwW
Turret A"enuafor;R to 3000 MC.

0, 10, 20, 30, 4
S BNl 2 B

Patents applied for.

August, 1950 — ELECTRONICS
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\ Though Hi-Q Ceramic Components are pro-

]
\ duced at a rate of several million a month, each

\ and every single one is individually tested at each
} stage of production and as a part of final inspection
\ before shipment. That is one of the reasons why
\ you can depend on all Hi=Q Components to pre-
cisely meet specifications, ratings and tolerances.
That is one of the reasons why they are used by

—
i

\ virtually all leading producers of television, com-
\\ munications and electronic equipment.
\ - You are invited to write now for a copy of
\ the brand new Hi1-Q Datalog.
\
\ JOBBERS — ADDRESS: 740 Belleville Ave., New Bedford, Mass.

4 FRANKLINVILLE, N. Y. = &
SRt - i e i .

SALES OFFICES: New York, Philadelphiq PLANTS: Franklinville, N. Y., Olean, N.Y.
Detroit, Chicago, Los Angeles Jessup, Pa., Myrtle Beach, S. C.
ELECTRONICS — August, 1950 4
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FOR THE MAN WHO TAKES PRIDE IN HIS WORK
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FOR ARMED SERVICES COMPONENT REQUIREMENTS —1N69 AND 1N70

.1\
-

\t\‘»s‘\, £l S
o

L

(SENERAL ELECTRIC germanium diod=s must meet the most
rigid specifications, yet volume production continues to
drive their prices steadily downward. Compare new G-E
prices with all others . . . then check the following reasons
for this ever-widening acceptance among electronics de-
signers, engineers, and equipment makers:

Dual Mounting—For Convenience—Versatile G-E
diodes can be mounted two ways: clip them into place
by mezns of their husky, non-oxidizing nickel pin
terminals...or use each diode’s well-tinned, copper-
clad stzel leads to solder it into the circuit. These
special leads are strong and flexible, conduct less
heat than ordinary types, and thus prevent damage
during soldering.

Platinum Whisker—For Strength —To assure stabil-
ity and long life, the G-E diode’s pigtail whisker is
of platinum, which, unlike tungsten, can be strongly
welded to germanium.

Moisture Resistant Insulating Case—For Protection
—A special insulating case of molded, mineral-filled
phenol:c protects this unique welded contact. The
case is c1so tapered to assure correct polarity mount-
ing. These diodes are so easy to handle—you can
install ’em in the dark!

\,I o

Looking For A Long Life Diode? We've got 'em! The com-
plete G-E line includes four general purpose diodes, two
JAN types, two TV types (more than half a million of these
have already been supplied to TV receiver manufacturers),
one u-h-f model and the high quality quad of four balanced
diodes. For product and application engineering service,
inquire at the G-E electronics office near you, or write:
General Electric Company, Electronics Park, Syracuse, N. Y.

2MMW/WWMm_
GENERAL ELECTRIC

ELECTRONICS — August, 1950
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)
AN

SPECIFICATIONS

GET YOURS NOW!
OVER 2500 COPIES

pY!
L SOLD ALREA

DANNY DIODE

NEW
DIODE

HANDBOO

Now in 2nd Printing! Here are 68 pages of
facts on characteristics, advantages, and cir-
cuitry of diodes. Charts, curves, diagrams,
typical applications. Leatherette bound, loose-
leaf style. Supplementary sheets furnished
free as published. Worth many times its
modest price of $1.25. Send check or money

order ta: General Electric Company, Section

480, Eloctronics Park, Syracuse, New York,

49



Multi-channel --

telegraph Al or

telephone A3.

Components
conservatively

rated. Completely
tropicalized.

Model 446 transmitter operates on 4
crystal-controlled frequencies (plus 2
closely spaced frequencies) in the band
2.5-13.5 Mecs (1.6-2.5 Mcs available).
Operates on one frequency at a time;
channeling time 2 seconds. Carrier

ower 350 watts, A1 or A3 AM. Sta-
gility .003% using CR-7 (or HC-6U)
crystals. Operates in ambient 0°to +
45° C using mercury rectifiers;=35°
to + 45° C using gas filled rectifiers.
Power supply, 200-250 volts, 50/60
cycles, single phase. Conservatively
rated, sturdily constructed. Complete
technical data on request.

normal operating

conditions.

Here's the ideal general-purpose high-
frequency transmitter! Model 446...
4-channel, 6-frequency, medium power,
high stability. Suitable for point-to-
point or ground-to-air communication.
Can be remotely located from
operating position. Co-axial fitting to

accept frequency shift signals.

Consultants, designers and manufacturers of standard or special

Fe S

AER

Reg, U.S.

electronic, meteorological and communications equipment.

Pat. Off.

AERONAUTICAL COMMUNICATIONS EQUIPMENT, INC.

3090 Douglas Roaad,

DEALERS: Equipeletro Ltda., Caixa Postal 1925, Rio de Janeiro,

Miami 33, Florida

Brasil * Henry Newman Jr., Apartado Aereo 138, Barranquilla,
Colombia * Radelec, Reconquista 46, Buenos Aires, Argentina

WWW.americanradiohistorv.com
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Dry Electrolytic

‘7/}2:% %/ge Lrewes
Swap 7V Cpacsi7or
protiems L.

A SANGAMO’S TV TRIO
/ &N Tops for original equipment — Tops for replacement needs

Sangamo offers three top television capacitors that you can use with con-
fidence. You’ll like these tested, proved performers for their quality, their
- small size and their stability.
The REDSKIN is a plastic molded paper tubular that is easy to work
{ with-—on production line or on the bench—because its strong, tough casing
[ 1@ . stands rough handling and the flexible leads can’t pull out! It gives long
L2157 LN life at 85° operation.
. / The CHIEFTAIN is a dry electrolytic that fits anywhere! Tiny, but dur-
\‘/ able, it is ideal for application in tight spots beneath a chassis. Bare tinned- s
< copper wire leads make it easy to mount. Maintains uniform capacity L"’/.
\ when subjected to heat and high ripple currents.

Y >
/ The SIOUX is a 6,000 volt paper television capacitor with a new standard 3 RN
of permanence. Designed to withstand continuous operation at 85° C, it
_& is mineral oil impregnated to provide longer life and more stable perform-

N
\ , A
= ance over a wide range of operating temperatures. ,Q) J\//’Q% )

\
. , . N
See your Jobber. .. if he can’t supply you, write us. \L

S=D

7#e SANGAMO 7zcfe

PAPER-MICA-SILVER-ELECTROLYTIC
e CAPACITORS ___—

SANGAMO ELECTRIC COMPANY
SPRINGFIELD, ILLINOIS
IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO seEmA

ELECTRONICS — August, 1950 51
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for HIGH-EFFICIENCY Video Control
s LOW-CAPACITANCE

OTHER AUTOMATIC ELECTRIC
For smooth, chatter-free control, switch your
video programs with Automatic Electric vi{leo TELEPHONE-TYPE CONTROLS
relays. Automatic Electric made its first video
relay more than ten years ago, and today offers
two types, each providing exceptionally low
capacitance between contact springs, and low
capacitance between springs and ground
(frame, mounting, etc.).

In addition to these low-capacitance char-
acteristics, Automatic Electric video relays
provide the dependability of ‘“‘twin” con-

tacts and the small size you need for compact
mounting. The Class “C” video relay (back-
ground above) is especially suitable for strip
mounting; it is only 0.687” wide and 213"
high andis 5154," in overall length. The Class
“8” relay (two views in foreground) is 1"
wide, 134" high and 1194," long, overall.
Operating mechanisms are basically standard
Automatic Electric designs, thus assuring the
high operating efficiency for which Automatic
Electric controls are famous.

To receive complete information, simply
let us know your specific needs. Address
AUTOMATIC ELECTRIC SALES CORPO-
RATION, Chicago 7, Ill. In Canada: Auto-

matic Electric (Canada) Ltd., Toronto.

Efficient, dependable
' AutomaticElectriccon-
trols are available also
for many other uses in
your station and studio.
Lever, turn and push-
type keys; telephone-
type dials; stepping
switches; lamp jacks
and caps—as well as a
complete range of tele-
phone-type relays car-
rying the Automatic
Electric name — are
now in service in many
of the largest and finest
program switching in-
stallations.

Lever Keys

RELAYS SWITCHES

Sp ELECTRIC
AUTOMATIL N7 ELELCTRIL

32 August, 1950 — ELECTRONICS
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ontrolling the Notions
TV AND RADIO!

Vo:

Clarostat supplies more controls for TV than any other manufacturer.
Three decades of pioneering and specialization are duly recognized.
And Clarostat’s new plant with unexcelled mechanization and ‘smooth-
est production flow, turns out over 50,000 controls a day, not to men-
tion resistors of many different types, in meeting the major portion of
today’s TV and radio requirements. Obviously, for quality, uniformity,
dependability, economy, it's CLAROSTAT.

Write for Engineering Bulletins on resistors, controls and
resistance devices. Let us collaborate on your control and
resistance problems and needs.

ELECTRONICS — August, 1950




FOR USE IN

001 %

PRELIDIUI FHEL

ACCURACY: 1 PART IN 100,000 (OR BETTER)

¥
The controlling unit of these frequency si’andard;
is a bi-metallic fork, *emperafure:c?mpensde.
and hermetically sealed against humidity :and va.n}-‘
ations in barometric pressure. When comb!ned wit
related equipment, accurate speed and. time con-
trols are afforded by mechanical, electrical, acous-

tical or optical means.
ur manufacture are used e
d government departments on

bomb sights and fire control.

may be, our engi-

xten-

Instruments of ©
sively by industry an

such precision work as

Whatever your frequency problems
neers are ready to cooperate. -

g further details,
hich inform

W hen requestin please s.pecifY. the
Type Numbers on W afion is desired.

TYPE 2121A. LAB. STANDARD
Outputs, 60 -cycle, 0-110 Volts.

120-240 cycle impulses.
inpuf, 50-400 cycles, 45 W.

580 Fifth Avenue
T,

TYPE 2111. PO ]
50 W output, 0-110 V at 60 cyc.™

Input, 50-100 cyc., 275 W.
August, 1950 — ELECTRONICS
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SUCH FIELDS AS

AVIATION
ASTRONOMY
BALLISTICS
HiGH-SPEED PHOTOGRAPHY
VISCOSITY MEASUREMENT
NUCLEAR PHYSICS
TELEMETERING
RADIATION GOUNTING
FLUID FLOW
GHEMICAL REACTION
NAVIGATION
SCHOOL LABORATORIES
INDUSTRIAL RESEARCH LABS.
ACCURATE SPEED CONTROL

&
TYPE 2001-2, BASIC UNIT
Frequencies, 200 to 1500 cycles.
Dividers and Multipliers available
for lower and higher frequencies.
Miniaturized and JAN construction.

Output, 6 volts.

TYPE 2005. UTILITY UNIT
consists of Type 2001-2 and
booster to provide 10 watts at
110 YV at 60 cyc. Input, 50-100 cyc.

American Time Prothgcki,‘,sN, Yltlc,

OPERATING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY



NEW *’\@ SECONDARY
FREQUENCY STANDARDS

MODELS 100C AND 100D

® Sine or rectangular waves
® 100 usec time markers

® Built-in oscilloscope

® Stability 1/1,000,000

¢ Low output impedance

® New, improved circuits

® Audio, supersonic, rf measurements

FIG. 1. Timing Comb, -hp- Model 100D

SPECIFICATIONS

~hp- 100D Secondary Frequency Standard

Accuracy:
About 2 parts per million per week, nor-
mal room temperature.

S ability:
About 1 part per million over short inter-
vals.

Output:
Controlled frequencies: 100 ke, 10 ke,
1 ke, 100 ¢cps, 10 cps. Sine or rectangular
waves; marker pips. Internal impedance
approx. 200 ohms.

Wave Shape:
Sine wave: less than 4% distortion into
5,000 ohms or higher load.

Marker Pips:
10,000, 1,000 and 100 usec intervals.

Oscilloscope:
Integral with circuit. Establishes 10:1
Lisajous figures to show division ratio,
May be used independently of standard.

-hp- 100C Secondary Frequency Standard

Accuracy:
Within == .001% normal room tempera-
ture.

Output:
Controlled frequencies of 100 ke, 10 ke,
1 ke, and 100 ¢ps. Internal impedance
approx. 200 ohms.

Wave Shape:
Sinusoidal only. 4% distortion into 5,000
ohm load.

Power Supply:
{(100C and 100D) 115 v, 50/60 cps, regu-
lated to minimize line voltage fluctua-
tions. Power drawn approx. 150 watts.

Mounting:
{(100C and 100D) Cabinet or relay rack.
Panel 19” x 1014”. 12" deep.

Data Subject to Change Without Notice

ELECTRONICS — August, 1950

The new -Ap- 100C and 100D Sec-
ondary Frequency Standards incorpor-
ate al] the features of the time-tested
-hp- models 100A and 100B, plus
important new advantages including
rectangular wave output, timing pips,
and an internal oscilloscope for con-
venient frequency comparison. The
-bp- 100D may be conveniently
standardized against station WWV
with a minimum of external equip-
ment, and thus provide most of the
advantages of an expensive primary
standard.

Crystal Controlled Frequencies

The new -Ap- Models 100D and 100C
employ a crystal-controlled oscillator
and divider circuits offering a new
high in stability and simplicity of
operation. Standard frequencies are
available through a panel selector
switch, and may be employed simul-
taneously. Internal impedance is low
(about 200 ohms), so that standard
frequencies can be delivered at some
distance from the instrument.

The -hp- 100D Secondary Frequen-
cy Standard offers sine waves at 5

(hp laboratory

WWW.americanradiohistorv.com

frequencies and rectangular waves at
4 frequencies, plus a built-in oscillo-
scope. The instrument also provides a
timing comb with markers 100, 1,000
and 10,000 microsecond intervals.
Rectangular wave output has a rise
time of approximately 5 microsec-
onds. Accuracy is 2 parts per million.

5 v. at all Frequencies

The more moderately priced -hp- 100C
Standard offers sinusoidal frequencies
at 4 crystal-controlled frequencies
and, like the -Ap- 100D, provides 5
volts of output at all frequencies.
Accuracy .001%.

Both models operate from a 115 v.
ac power supply, and power is regu-
lated to minimize power line voltage
fluctuations.

Get full detdils . .. see your
-hp- representative or write
direct.. . today!

HEWLETT-PACKARD (O.
1977A Page Mill Road + Palo Alto, Calif.

Export: FRAZAR & HANSEN, LTD.
301 Clay Street, San Francisco, Calif., U. S. A,
Offices: New York, N. Y.; Los Angeles, Calif.

instruments

AND ACCURACY
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a product of

e

...with an ideal combination of electrical and mechanical properties

By working alongside folks like yourself—at design desks, workbenches, and in
laboratories—we've acquired a good idea of the time, care, and imagination
you pour into the engineering and production of your products. The thick-
skinned insulation tube for an expulsion fuse shown here is a good example.
The manufacturer wanted moisture resistance, high strength, weather resistance
plus excellent arc resistance—all wrapped up in a material that was easy to
machine. Working with him, and using a little imagination, C-D engineers came
up with fwo different plastics: Laminated Dilecto Tubing for the wall, and
Vulcanized Fibre for the core.

It's another example of how you, too, can depend upon C-D to engineer
the right laminated plastic for your needs. For C-D has no “‘axe to grind.” We
can recommend from five basic plastics subdivided into a remarkably wide
range of grades and combinations of grades to supply almost any combination
of mechanical, electrical, and chemical characteristics. For this kind of help
and imagination, call your nearest C-D office, any time.

h e' ' CELORON (Molded High-Strength Plastic)
dv ¢ing er pro d MICABOND (Bonded Mica Splittings)
‘o /4 DIAMOND FIBRE (Vulcanized Fibre)
€
$ VULCOID (Resin Impregnated Fibre)
DILECTO (Laminated Thermosetting Plastic)

& your pPartner 10 ¥

DE-4-50
BRANCH OFFICES: NEW YORK 17 ¢ CLEVELAND 14 + CHICAGO 11 < SPARTANBURG, S. C. ° SALES OFFICES IN PRINCIPAL CITIES.
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 » IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD.; TORONTO 8

sz/é)wn/a/ Df’ﬂ/nmu/ FIBRE COMPANY

e e e S
Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWARK 16 « DELAWARE
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Because Of § Outstanding Features

Pyrovac Plate
Long-Life Filament
Non-Emitting Grids
Input-Output Shielding

Low-Inductance Leads

Eimac 4-125A fefrodes fill more key
sockels than any other 125-watt fefrode.

The Eimac 4-125A is the heart of modern radio communication systems. lts de-
pendability-of-performance has been proved over years of service in many thousand
transmitters. It will be to your advantage to consider carefully the economy and
circuit simplification the Eimac 4-125A offers.

As an example of Eimac 4-125A performance, two tubes in typical class-C tele-
graphy or FM telephony operation with less than 5 watts of grid-driving power
will handie 1000 watts input; or, two 4-125A’s in high-level modulated service
will handle 750 watts input.

Take advantage of the engineering experience of America’s foremost tetrode
manufacturer . . . Eimac. Write for complete data on the 4-125A and other
equally famous Eimac tetrodes.

EITEL-McCULLOUGH, INC.
San Bruno, California
Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California

,./" The 4-125A is another

Eimac contribution to electronic progress.
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THYAC

Better Components make Bet-
ter Instruments

517 Power Supply, regulated
plate voltage, regulated high volt-
age, with low power, light weight,
long life.

5841 high voltage regulator
tube used in the Model 517 Power
Supply protects the counter tube
against overvoltage.

5828 ‘sub-miniature vacuum
tube gives reliable amplification
ot low power consumption.

1B85 beta gamma counter
tube has a stondard coax base
mechanically and electrically in-
terchangeable.

The Victoreen Instrument Co.

A STAR IS BORN!

The Model 389 Thyac accomplishes the transition from the past and present interim
models to the ultimate future beta, gamma survey instrument.

Performance-wise, the instrument is constructed of the finest components providing
regulated voltages that eliminate instrument drift, reduce calibration time, and
battery replacement costs.

The design incorporates advance thinking in terms of easy and practical field
operation covering three ranges of gomma radiation intensity 0.2—2.0—20 milli-
roentgens per hour. Its compact, rugged waterproof construction with light weight
(5% pounds) approach the exacting performance specification of a super beta
gamma survey meter. The probe assembly lends itself to the use of the 1B106
mica window counter tube, 1B124 gammo ray counter tube, or the 1B125 cosmic
ray tube for added versatility for many special purposes.

Economically priced—write for detailed data sheets.

5806 HOUGH AVENUE
CLEVELAND 3, OHI!O

August, 1950 — ELECTRONICS

WWW.americanradiohistorv.com



rO=

. We know only too well what is modern today in Electronics ?
: can be obsolete tomorrow. We can retard obsolescence by de- :
s signing our products with an eye toward the future and what
future applications may demand of our products.

e LT

S

Burnell & Company has shaped its engineering policy with
¥ this viewpoint — by striving to keep well ahead - not just abreast
of developments in the Hi Q Coil and Filter business.

We search constantly for new design ideas that will permit
the reduction of size and weight of Filters that ‘‘fly’’: new circuits
e and components that will give our customers ‘more for their
A money’’ — and new production methods that will speed output and
guarantee the reliability and life of our products.
Even our price structure has been streamlined to conform
with the increasing-industry-wide demand for economy, with no
sacrifice in our high standard of quality.

We say that modern applications demand Burmell & Com-
pany’s toroids and toroidal filter products because we are modern
in every sense of the word: modern in outlook and technique as
well as in price. : :

: e . ""..‘
'. I ARARA ¢ =
AR
' _mq"'r\“‘ )
| Bxdusive Montfocturers of Communicotions Network Compontns d .
1 We particularly invite your inquiries 0 , 0 R
y . concerning difficult filter applications e 50E ADDRESS ~BUR
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Ruggedly built to
withstand undue
vibration and rough
handling

. Outer tube
plastic impregnated
to prevent
moisture-absorption

Light outer coat

of high-temp wax
provides * :
double protection  + &

2 ~

:* Each end
} plastic sealed
agamst moisture

Leads anchored
», Securely in solid
e plastic end

in T HR J
! 1
: : e
i Type 85TOC “Humidi- g* i & |
! Seal" copacitors are # ]
i specially designed for F £ ’,
85° C. operation, even g o ‘
in the most humid®ot- r
mospheres, and will meet ] =
the severe present-day E ¥
demands of endurance in 1 %
<= television receivers, auto '
% radios, et . S GSEIH
! N sy e i e k) B
-*x w g L oy
-
WRITE. FOR (OMPI.ETIE I.lTERATLRE =
Bl it
Representatwes and Distributors  — =~ ¥
| throughout the U.5.A. and Canada : % il

~sfy

|J: ke

§ PYRAMID

s e wg e S LY e

P_TRAM!D ELE(TR!E £{}MPANY |

155 Oxford Street . -
Paterson, ‘N.° 1., U.S.A

TELEGRAMS: WUX Poterson, M. J
EA}LE ADDRESS: Pvrom:ﬂur-u

LRI

| v

T e |

g

BUSINESS BRIEFS

By W. W. MacDONALD

Extension Ladders, lashed to
the top of light trucks and com-
plete with trailing red flags, were
once the badge of itinerant paint-
ers. Now they more often identify
a television installation man.

Philco plans to produce over
1,000,000 television receivers in
1950, and output will be stepped
up to 35,000 sets a week this Fall
to meet that goal. President
William Balderston thinks the in-
dustry will produce 6,000,000 sets
during the year and that total
public investment in television
will reach $3,000,000,000 in 1951.

Five of the present ELECTRONICS
editors have, over the years, writ-
ten or edited 17 books on elec-
tronics, loran, radio, television,
radar and photography. To any-
one sending a self-addressed
stamped envelope we’ll be happy to
send the list (advt.)

Test Equipment aboard typical
vessels of the U. S. Navy includes
the following items:

Adaptor kit (tube)

(Fhﬁer (d-¢)
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