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BROADCASTING that
earn. the approval of
static managers and
listene. alike « ~der any
and all 1l conditions
for reliab “ficiency
and econoi

COLLINS 21A 5Kw Air The new Collins 21A has been the choice of keen
Cooled BROADCAST executives for close to a score of installations in
TRANSMITTER made by recent months. Knowledge and experience gained: by
COLLINS RADIO COM- Collins engineers during war time are reflectec in
PANY, 11 West 42nd Street, improved design, longer life, higher safety factors

New York-38.Nuyy and unusual standards of trouble free operation.

TUBE SPECIALISTS SINCE

ELECTRORIC CORPORATION

25 WASHINGTON STREET, BROOKLYN 1, N. Y., CABLES: “ARLAB"
In Canodo ond Nowfoundiond: ROGEZS MAJESTIC LIMITED, 622 Ficet Stroet Wost, Toronto 28, Conoda
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NEA mINIATURE CAPACITORS

or use with Miniature Tubes

To MEET REQUIREMENTS for miniature SPECIFICATIONS
components for use in hear;ng aicls, poclxet . .
Impregnation: mineral oil.

ra(lio receivers, airljorne ra(lio apparatus, an(l

ther devices in which econ f . Case: molded of mica-filled phenolic; sealed to
1
other v w omy o space 1s wit]lstand 90% relative humidity.

a prim-ary factor: .
Terminal Leads: solid, tinned copper.

Operating Temperature: -55C to 4+ 65C; the .001

Type Capacitance | Case Size — Inches Wire Size

No. Mfd. Lgth. | wWdth. | Thk. | Dia. | Lgth. and .005 MId. ratings can be furnished for serv-
HAC-001 0.001 ice up to 85C at slight additional cost.
HAC-005 0.005 9/16 |5/16 | 3/32 | 0.025 | 1-1/8 .
HAC-01 0.01 Working Voltage: 75 volts d-c.
| APC-05 0.05 11/16 | 29/64 | 7/32 | 0.032 | 1-1/8 Capacitance Tolerance: 4607, -2097,

TOBE DEUTSCHMANN Corporation CANTON, MASSACHUSETTS
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I the shack and on the air, you hear Hams talking about the H(Q-129-X
—"Best buy on the market.” “More for your money than anything I've
seen.” “Real dollar value.” Yes sir, the top value of the HQ-129-X is
best proved by the amateurs who own them.

And you get added value from any receiver by installing an FS-135-C
Frequency Standard. When you zero beat the FS-135-C with WWV,

you’ll know it’s “tops in accuracy.”

7005 177
Accuracy

BACKED BY 37YEARS oF Know-How

Now Available "\G“ N 004(
At Your Dealer’s S’ ?‘

THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST. NEW YORK 1, N.Y.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT ESTABLISHED 1910

June, 1947 — ELECTRONICS
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1942. This tiny 6AKS, operating in
the vicinity of 400 me, proved itself
invaluable as an amplifier in radar

receivers. Design specifications were ,’\
supplied to other manufac / iy

ar rs by
Western Electric to%eed :J::i;xr /
duction. Y / /Z

1940. Bell Laboratories produce
the first American multicov)'()" pulsed
magnetron from a British /mode!. The
team of Western Electfic and Bell
chorctori;z{'develb ed 75 new and
improved' magnetron designs by ex-
te'\dingf;percfion info the 10 ¢m,
3 em dnd finally the 1/cm fands, and
—_prodyced over 300/000 \of these
nder tubes of Wotld War Il

TODAY. These new forced air cooled
FM transmitting triodes are among

the latest in the line of tubes designed
by Bell Telephone Laboratories and
made by Western Electric. Their
thoriated tungsten filaments, rugged
construction, flexible terminal ar-
rangements and many other features
make them tops in performance in
the 88 to 108 mc band.

O

VER 34 years ago in the laboratories of Western Flectric, De Forest’s
Audion was improved and developed into the high vacuum tube and put
to work for the first time amplifying telephone and radio frequency currents.
~ ~ And for over 31 years Western Electric and its research associate Bell Telephone
Laboratorics have been foremost in designing new and better electron tubes.
Every tube shown here and many developments basic to the tube art are examples
of that leadership. More than 10 years ago, for instance, Bell Laboratories first
used microchemistry to determine what gases were destructive to tube elements,
and with Western Electrie developed a manufacturing technique to keep these
damaging elements out—thus increasing tube life many-fold.
Every one of the more than 300 codes of electron tubes now heing
made by Western Electric from Bell Laboratories’ designs has the same

unequalled background of research and manufacturing skill.

-

BELL TELEPHONE LABORATORIES

World's largest organization devoted exclusively to research
and development in all phases of electrical communications.

wstern ElecIric

Manufacturing unit of the Bell Svstem and the nation’s largest
producer of communications equipment.

ELECTRONICS — June, 1947 5
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1925. This was one of the
earliest photoelectric cells.
It was made by Western
Electric for use in commer-
cial picture transmission
over telephone wires,

1930, The beating oscil-
lator, used in the great
tmajority of radar [systems.
Thistube generated a wave
in the receiver' with which
the received Inicrowave
Mwas reduced in frequency
[for amplification.

s A
| 1918, ThiL “peanut” tuble, the ! A o
Western Elactric 2|4A, was |devel- | BN - . T,
oped for sefvice in World War I. It . ,___’ it %
was the first| commerdiol tube |whose ot -
filament way powered by al|single ¥ — =

dry cell . .. made passible compact,
light weight radio equipment. \
i A

f

| |
{

f . it t -
Uil § Lo cpPRer 19374 This microwave generator,

N S tozglass s .I migde wcter.‘coo{ed the 368A, was the first commercial
/ tubes prag¢hical. The resultihg high ! S

| \ power tu;ies were used fof broad. e lto genero'e' frequencies higher
1912. The first effective N‘gh-vacuum casting gnd for transoceghic radio- thaz :O%vmc. Th|sE1|ype.of. tu:e \:us
lube, developed by the Lpboratories / telephorfy. :sbesolu'y c“;zste'rn Sl i
for long distance telephony, was / \ / € alimeter.
capable of operation at both audio / \ /
and radio frequencies, and thus N
marked the beginning of madern
electronics. \ Desliibeatee. ¢,

SGriak| —QUALITY COUNTS—

OFHICEY IN 93 PRINCIPAL CHItES
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@®Even K & E has never devised an instrument that would make it unnecessary to
think. But we have spent 78 years designing and producing things that make it
easier to act after thinking . . . drafting instruments and related materials that give
the engineering hand and eye almost the same precision as the engineering brain.
How well K & E products serve as portners in creating is shown by the reliance
placed in them by engineers and draftsmen throughout the world.

So widely is this equipment used that practically every great American engineer-
ing project has been comgleted with the help of K & E. Could you wish any surer
guidance than this in the selection of your own instruments and materials?

To make measurements with the greatest ease and the lzast chance of error,
choose a WYTEFACE* steel tape or tape rule of the type made especially for your

work. Their jet black markings against

t . t. their white background are as easy to read

p q r n e rs I n c rea I n g in the brightest glare as in the dimmest light.
They are readily kegt clean, are rust-resist-

ing and hard to kink. For full information about them write fo your nearest K & E

Distributor or to Keuffel & Esser Co., Hoboken, N. J.

“Trade Mark WPYTEFACE Steel Tapes and Tape Rules are pratected by U. S. Pot. 2,089,209

o R S -

oo the world's
finest railroads

ao o most
eff cient plants

KoE

Draftirg. Reproduction,
Surveing Fouipment
an? Materials.
Side Rules,

Mecsuring Tapes,

8: ESSER CO

\:s'r ISE' .

NEW ‘YQRK -—HOBOKEN rx =

 cmaco-s : SAN FRANCISCO
Kokt e +m 2
O A= RIS Vi de D W el g,_.NL'-. =
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7/ SILICONE* BUSHINGS..

add to reliability of Q CAPACITORS

Here is a new development of im-
portance to all users of specialty ca-
pacitors. It is General Electric’s new
silicone bushing—available only on G-E
capacitors.

This new bushing gives greater de-
pendabilityand longer lifefor capacitors.
Being elastic, it is self-sealing—perma-
nent, for all practical purpcses, in both
physical and dielectric properties. In-
serted through the openings in the top
of the capacitor casing, it seals by com-
pression—without adhesives or gaskets.
It retains its elasticity over a wide range
of temperatures and will not shrink,
pull away, or loosen during the life of
the capacitor.

This bushing has other advantages—
all of which add to the reliability of

GENERAL !

ELECTRONICS — June, 1947

G-E capacitors. The single piece con-
struction provides permanently high
dielectric strength and insulation re-
sistance. It is highly resistant to oils,
alkalies, and acids; it will not support
fungus growth.

Silicone bushings will be used on all
General Electric Pyranol* capacitors
having solder-lug terminals. This new
G-E first is one more reason for select-
ing General Electric capacitors. Others,
all adding to dependability and long
life, include the positive sealing of cas-
ings by double rolling or roll-crimping
and soldering, the use of highest
grade materials and superior processing
methods, with strict quality control.
Apparatus Dept., General Electric Com-
pany, Schenectady 5, N. Y.

*Reg. US. Pat. Off.

A ELECTRIC

40N-142

WAAA-aericanradiohistorv-com

This bushing represents one
of the newest uses for the
recently developed G-E fam-
ily of chemicals called silicones.
Permanently elastic, formed to close
tolerances, it seals itself by com-

pression to the capacitor casing.
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- for best performance

The Erie line of General Purpose Ceramic
Condensers hasbeen set up to provide ceramic
dielectric condensers quickly and economical-
ly for by-passing and coupling applications.

By “"General Purpose” is meant those con-
densers which are not directly frequency de-
termining, such as those used for AVC Filter-
ing, Resistance-Capacitance Audio Coupling,
Tone Compensation, Volume Control R.F.
By-Passing, Audio Plate R.F. By-Passing, Oscil-
lator Grid Coupling, R.F. Coupling, Antenna
Coupling. In these applications, power factor
is not critical and moderate capacity changes
caused by temperature variations do not affect
the proper functioning of the circuits.

The GP (General Purpose) line of Erie Ce-
ramicons does not sacrifice quality in any way
#Ceramicon is the registered trade name

of silvered ceramic condensers made
by Erie Resistor Corporation.

LONDON, ENGLAND =+ -

Electronics Divcacon
ERIE RESISTOR CORP., ERIE, PA.

TORONTO, CANADA

whatsoever. Since the line of Erie GP Ceram-
icons is limited to definite capacity values, it
is practical to manufacture large quantities of
any given value at one time, with consequent
saving in production costs.

Condensers classified as GP1 have a tem-
perature coefficient between +/130and ~1600
P/M/°C and are available up to 510 MMF.
Condensers classified as GP2, manufactured
in capacities of 150 MMF and higher, may in-
clude all of the above dielectrics and, in ad-
dition, the Erie Hi-K type.

Erie GP Ceramicons are made in insulated
styles in popular capacity values up to 5,000
MMF and in non-insulated styles up to 10,000
MMF. Write for full details.

June, 1947 — ELECTRONICS

www-americanradiohistorv.com


www.americanradiohistory.com

Over (00 Stations |
Fully Equipped by Raytheon |

in Less Than One Year | s

&F

AV

TATAS, =
SN EASE

FAFAS

NAEKS
I>
MR
%

52
14
»

An enviable record based on advanced
engineering and modern design

VAN G s

LA

® More and more station owners every day are turning te
Raytheon for the very finest in broadcast equipment. Raytheon
is leading the way with simplified circuit design, thorough
engineering and complete dependability.

[
WPl

Across the nation, enthusiastic station owners and engineers
(both AM and FM) praise the high fidelity, servicing access-
ibility and low-cost maintenance of Raytheon broadcast equip-
ment- from Single-Channel Remote Amplifiers to 5 KW Trans-
mitters. With Rayvtheon equipment they find it far easier to
set up programs—and operation is so simple and logical that
errors are cut to a minimum.

s st ]

Be sure you have all the facts before you buy. Investigate
Ravtheon’s complete line of speech input equipment and both
AM and FM Transmitters ranging from 250 to 10,000 Watts.

These superb Raytheon products assure the most practical

" RAYTHEON MANUFACTURING COMPANY

application to your specific broadcast problem . . . bring you BROADCAST EQUIPMENT DIVISION.

the finest in modern high fidelity and engineering excellence. : 7475 N. ROGERS AVE., CHICAGO 26-
Write or wire for illustrated specification bulletins, including TS T . - .

complete technical data. . ; : : s

Devoled le Researcl ard g‘///anu/}lc/uu}ly /o'z Hee @?oa(/caé//hy Jwﬁlé&y
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Wide silver-plated
brass contacts for
low inductance.

,",’r
%° Double-wipe clips assure
constont pressure and
low internal resistance.

Positive coil spring index. : 2 . Fiat, one-plane design
Ya" slide movement ; . : permits coil-mounting
per position. Lo ; directly over switch.

lability and long service life, Centralah's new slide switch now Optional size or length of unit min. 5 clips per side, max.
gives you flat, horizontal design that saves space, permits con- 20 clips per side. 2 or 3 posttion, shorting type contacts. Move-

] Designed for peak AM und FM performance plus maximum re- e’ mounting on base or pancl from .038” min. to .052” max.
venient location to coils, reduced lead inductances. “Twisted ment of shide per position — 4 inch. Send for bulletin 953,

For transmitters, power supply converters First commercial application of the “printed circuit” and now available for the
X-riy equipment, etc., CRL's medium- first time, Centralab’s new Cowplure offers a complete interstage coupling circuit
duty power switches are now availuble, which combines into one unit the plate load resistor, the grid resistor, the
Efficient performance up to 20 megacyelcs. plate by-pass capacitor and the coupling capacitor,

10 Juse, 1947 — ELECTRONICS
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Electronic Industry

i NOW SEE HOW )
~ 4THIS REPLACES THIS» 'y Coupling Cap.

C; - Coupling Cupacitor, .01 W 4 1

mitd. s standard.

C. Plite RF. By-Pass Ca- 7 {
pacitor, 250 mmf. £ 20% s . Plate Plate RF.
stanrddard " Load i B\J?ﬂSS Cap Resistor

TResistor

’ 71_.___ R, —Plate Load Resistor, 250, R,

~—— 00 Ohms * 209 1/5 watt
s standard,

R2 — Gnd Resistor, 500,000
Ohms = 20% 1/5 watt 1s
standard

Other Vialues Avaidabic

+
Plate Supply

Integral Ceramic Construction: Each Coxplate is an integral assembly of “"HI-Kap” r Only four soldered connections are now
capacirors and resistors closely bonded to a steatite ceramic plate and mutually ccn- required by the Couplate instead of the
nccted by means of mectallic silver paths “printed” on the base plate. Think of " usual eight or nine . . . (see above).
what that means in terms of time and labor savings! Send for bulletun 943 That means fewer errors, lower costs!

of ‘A
Mg s
\ \ SR
\ :
A
N\
\C\
\

S

@ Watch for somcthing new in CRL's line There’s none better than this lime of Made from Centralab’s original Ceram-
h ceramic capacitors which combines econ- ic-X, this complete line is result of our

of dependable, high quality ceramic by-
omy, small size and extreme dependa- continuing rescarch in high diclectric

pass and coupling capacitors. Soon avail-
at your ncarby Centralab distributor! bility. constant ceramics. Order bulletin 933,

Look to Centralab in 1947 First in component research that means lower

costs for electronic industry. If you’re planning new equipment, let Centralab’s
sales and engineering service work with you. Get in touch with Centralab!

DIVISION OF GLOBE-UNION INC., MILWAUKEE, WIS,

ELECTRONICS — June, 1947
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IF HEAT

Hinders Performance

ROCKBESTOS WIRES AND CABLES
withstand heat, aging, flame and fumes

Users of your products are not getting the benefits your advertising
promises if wire lailures from high operating or ambient temperatures
are interrupting performance. Worse, when products “bounce back”
for repairs, servicing or replacement you’re losing more than nioney

vou're losing sales-building prestige.

Many manufacturers of produets as varied as radios and hol metal
cranes, appliances and mining machines, have put a stop to thai
headache by wiring with Rockbestos wires, eables and cords! Here's
what they get:
® Permanent insulation with impregnated felted ashestos (Best thing
in the world to prevent wire failures caused by heat)

No rotting, blooming or swelling from oil. grease or corrosive funies
No baking brittle from conductor-heating overloads

No destructive and expensive wire-fires

No deterioration from age or oxidation

Stepped up current carrying capacity via high heat resistance
You'll protect performance, sales and profits when vou make Rock-
bestos a “must” in your product wiring. 125 permanently insulated
constructions from Firewall Hookup Wire to 5000 Volt Rockbestos
AN.C. Power Cable, comprise the Rockbestos line. Write for
recommendations and catalog.

ROCKBESTOS PRODUCTS CORP., 448 Nicoll 5t., New Haven 4, Conn.

ROCKBESTOS

The Wire with Permanent Insulation

NEW YORK
PITTSRURGH

BUFFALO

CHICAGO ST. LOUIS LOS ANGELES

www_americanradiohistorv com

CLEVELAND
SAN I'RANCISCO SEATTLE

A Jew of the 125 permanently insulated wires,
cables and cords developed by Roclbesios to protect
producet performance and gire lasting serrice.

ROCKBESTOS FIREWALL HOOKUP WIRE

This eat, flume and moisture resistant wire, inaulated with
high dieleetric tapes and impregnated feltod ashestos aned
cavered with color-eaded, Lneguered wliss braid, has o i-
mum operating temperature of 125° C. ldeal for radios,
television, amplifiers, caleulators or stall motor, coil, dvnu-
motor and transformer leads. No. 22 1o LAWG 10 1000 volt
rating— No. 12, 14 and 16 AWG in 3000 volt rating.

ROCKBESTOS THERMOSTAT CONTROL WIRE

A mdti-conductor ¢ontrol wire for Tuel burner conlrols,
silety pilols. intercontmunications and signal systems, Its
ashestos tnsulation and sleel armor ascure trouble-froe
Areuits, Sizes Noo 4 1o 18 AWG in two 1o five sonductors
with 01257 0257 or (for 115 voll service) 0317 of i
preguated asbestos tsnlation,

DETROIT
PORTLAND, ORE.

June, 1947 — ELECTRONICS
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A GREAT NEW

OSCILLATOR

FOR THE LOW-FREQUENCY FIELD

Now, for the first time in history,
you can make low frequency measure-
ments with all the precision and sta-
bility associated with audio frequency
work. This great new -hp- oscillator
blankets the low-frequency spectrum
from Y4 to 1000 cps. Throughout this
range it provides better wave form,
higher stability and greater measur-
ing accuracy than any comparable in-

SPECIFICATIONS
FREQUENCY RANGE: |/, cps to 1000 cps in
4 ranges
Range Frequency
A 2 - | cps
XI 1 -10cps
X10 10 - 100 cps
X100 100 - 1000 cps

FREQUENCY DIAL: &' diameter. Reads di-
rectly in cps for two lower ranges. Dial is
back of panel, illuminated, and is con-
trolled by direct drive as well as a 6 to
| vernier.

ACCURACY OF CALIBRATIONS: +2%

FREQUENCY STABILITY: -+5% under normal
temperature conditions (including warm-
up drift). Less than 19 for power volt.
age changes of +10%.

OUTPUT: 10 volts into a 1000 ohm resistive
load over the entire frequency range. In-
ternal impedance approximately 25 ohms
at 10 cps.

FREQUENCY RESPONSE: 1 db 10-1000 ¢ps

+2 db 1-1000 cps

DISTORTION: Less than 19, total distortion
| cps to 1000 cps.

HUM VYOLTAGE: Less than 0.19% of rated out-
put voltage.

ELECTRONICS — June, 1947
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strument ¢ver manufactured for in-
dustrial, field or laboratory use.

Compact, sturdy, casy-to-operate,
this-bp-202B spans the low-frequency
band in 4 ranges. Frequency is read on
a large, illuminated dial, which is con-
trolled by a direct or a 6 to 1 vernier
drive. Frequency stability is within
450, including initial warm-up
drife. Output is 10 volts maximum
into a 1000 ohm resistive load.

The rugged practicality, low cost

and unusual versatility of this brand

new -hp- oscillator make it an essen-
tial instrument for any operation in-
volving low frequency work. The -bp-
202B is ready for early shipment.
Write or wire for full information.

HEWLETT-PACKARD COMPANY

1470A Page Mill Road + Palo Alte, California

Noise and Distortion Analyzers
Audio Frequency Oscillators
Amplifiers
Square Wave Generators

Power Supplies

e \AAAAA SR ECantadiohistorv-com

Wave Anolyzers
Audio Signal Generators
UHF Signal Generators
Frequency Standards

[ e

TCALE nih

This -hp- 202B gives

maximum speed and

accuracy for these
important tests

Vibration or stability
characteristics of
mechanical’ systems

Electrical simulation of
mechanical phenomena

Electro-cardiograph and
electro-encephalograph
performance

Vibration checks of aircraft
structural components

Checking geophysical
prospecting equipment

Response of
seismographs

1470

Frequency Meters
Yacuum Tube Voltmeters
Attenuator«
Electronic Tachometers
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Simpson Model 260 Volt-Ohm-Milliammeter

There has never been any serious question, since its intro-
duction several years ago, that the Simpson Model 260 is
the world’s finest high'sensitivity set tester for television
and radio servicing. It has always been in advance of its
field because it has been kept there by Simpson design
and Simpson manufacture. Today the statement we have
often made is truer than ever: that you cannot touch its
precision, its useful ranges, or its sensitivity in any other
instrument of equal price or selling for substantially more.

You nced only remove Model 260 from its handsome
case of black, molded bakelite to sec how it differs from
other instruments. Look at the sub-panel—here are a score
of small recesses, cach one holding a separate resistor. All
connections are short and direct, climinating the need for
cable wiring. Here is a kind of strength and firmness of
assembly you will not see elsewhere, the finest of insula-
tion with reduced chances of shorts, the highest degrec of
accessibility of components. The front pancl shows simi-
lar refinements: pin jacks firmly set into molded recesses
so that there are no exposed metal parts on the panel; all
figures and symbols molded into the heavy bakelite panel,
then filled with white, so that they have greatest legibility
and longest wearing qualities.

These refinements are, of course, what you expect from
a manufacturer able to produce a circuit design and meter
movement construction that have made this the most
wanted set tester ever marketed.

N

INSTRUME

}
-}E:* = 20,000 Ohms per Volt D.C.
= * 1000 Ohms per Volt A.C.

! At 20.000 ohms per volt, this instrument is far
L more sensitive than any other inscrument even
approaching its price and quality. The practically
negligible current consumption assures remarkably
accurate full scale voltage readings. D.C. current
readings as low as | microampere and up to 10

amperes are available,

Resistance readings are equally dependable. Tests
up to 20 megohms and as low as 13 ohm can be

All this, and the Roll Top Safety Case, too—
Simpson has a new kind of answer to the carrying case
problem —the Roll Top Safety Case. Here's how we do it
we take the Model 260, place it inside a housing of heavily
molded bakelite, and permanently fasten it there. Instru-
ment and case become one unit. Beneath the instrument
15 & compartment for test leads. Over the face of the instru-
menta roll top (of molded bakelite, too) slides up to open,
down to close, the case. With a flick of the finger you roll
it up and out of sight and the instrument is ready to use,
Another flick, and the roll top is down and the instruy.
ment is ready to carry, and fully protected. With the Rol]
Top Safety Case you cannot leave your carrying case
behind. It is never in the way. And you have constant,
important protection to vour 260 from damage, whether in
use or not.

The Model 260, like other Simpson test equipment, is
made almost entirely within the various Simpson plants.
Each component part has been designed and completely
tooled and manufactured in our own plants, with very
unimportant exceptions. The Simpson Model 260 is not
an assembly job, as is true of so many testers on the ‘mar-
ket. Its unvarying quality is the result of control at everv
minute step of its manufacture. That is why your invest-
ment in a Simpson Model 260 is a lifetime investment in
that famous Simpson accuracy which lasts as long as the
instrument itself.

SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie Street, Chicago 44, 111.
In Canada, Bach-Simpson, Ltd., London, Ont.

g,ll'i J )
* T o 2 HAT ST

SIMPSON 260, HIGH SENSITIVITY SET TESTER FOR TELEVISICN AND RADIO SERVICING
Ranges to 5000 Volts—Both A.C. and D.C.

made. With this super sensitive instrument you can
measure automatic frequency control diode balane
ing circuits. grid currents of oscillator tubes and
power tube, bias of power detectors, automatic
volume control diode currents, rectified radio fre
quency current. high-mu triode plate voltage and
a wide range of unusual conditions which cannot
be checked by ordinary servicing instruments.

Model 260 . . . .. ... ......... $38.95
Model 260, in Roll Top Safety Case . . $43.75

Both complete with test leads

ASK YOUR JOBBER

June, 1947 — ELECTRONICS
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vols D.C. Volis A.C.
(At 20,000 ohms (At 1,000 ohms
pet volt) per volt)

2.5
]
30
250
1009
5000

ELECTRONICS — June, 1947

Qutput
2.5V.
10 V.

50

1000
5000

v
v
250 V.
V.
v

RANGES

Milli- Micro-
amperes amperes
D.C. D.C. Ohms

10 100 0-2000 (12 chms center)
100 0.200,000 (120C ohms zanter)
500 Amperes 0.C. 0-20 Megohms (120,200 ohms center)
10

(5 Decibiel ranges: —10 to 52 DB)
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“RST in discovering the laws of elecirodynamics

eAndré-HMarie cAmpere (1775-1836)

Zaled the “Newton of Electricity,” ths brilliant L N

P

French physickt, inspired by the expesiments of ! \

" Qerst=d, constructed the first solenoid. the first . 2 ' -
elect-omagnet anc in 1820 created a new branch 7 }
of pysics— e ectrodynamics—and estadlished its

basic laws. Taday his name is used as the symbol

for the unit of electric current.

in Tap Switches...Today

Mcre marufacturers have standardized on Oamite high-
current tap switches for their products... mcre companies are
buying these tap switches for their own use...than any other
make on the market today. The primary reason for this in-
dustry-wide preference for Ohmite tap switches is their proved
ability to gise extra years of unfailing, zrouble-iree service.

Lkttt O FIA LT B

RHEOSTATS ¢ RESISTORS e TAP SWITCHES



www.americanradiohistory.com

0

Soldering irons require an insulation of high
dielectric strength that can stand temperatures up
to 1200° F—will not rcact to heat conducted
through wire. Read the results obtained by a manu-
facturer who put this problem up to Bentley, Harris:

“We tested BH Fiberglas Sleeving in our sold-

ering irons for over 1,000 hours of continuous duty, 7
heating and cooling over 2,000 times. The resul ~

were entirely satisfactory without oc"(

~y .

heat resistance or in required diclectric strengths.”

Test BH Tiberglas Sleeving in your own plant,
in your own product—under actual service condi-
tions. Comparc it with ordinary saturated sleeving.
Sec how it remains flexible as string and non-
fraying. Learn why America’s leading makers of
1ome appliances, radios and industrial equipment

’ e standardized on BH Fiberglas Slecvings in
“their plans for post-war production.

BYNTLEY, HARRIS MFg., Co., CONSHOIIOCKEN, PA,

*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U S. Pat. No. 2393530). "“Fiberglas” is Reg. TM of Owens-Cuiiing riverglas Corp.,

——————————————————————— USE COUPON NOW em — e e e e e e

Bentley, Harris Mfg. Co., Dept. E-11, Conshohocken, Pa.
I am interested in BH Non-Fraying Fiberglas Sleeving for

operating at temperatures of °F. at

NAME_ _.COMPANY

(product)
volts. Send samples so I can see for myself how
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent.

Send samples and prices on other BH
Products as follows:

[] Magneto Varnished Tubing Grade “"A”
[ Flexible Varnished Tubing Grade “B”
[ Saturated Sleeving Grade C-1

ADDRESS.

[ Saturated Sleeving Grade C-2
[ Saturated Sleeving Grade C-3

Juse, 1947 — ELECTRONICS
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Truarc Beveled Ring takes up end-play,
eliminates shims, saves 20 minutes assembly time

TACHOMETER GENERATOR — Kollsman Instrument Division, the
Square D Company—showing Waldes Truarc Beveled Retaining Ring.

When installed in a groove with a correspond-

One Waldes Truarc Beveled Retaining

ing bevel, the tapered edge of the Beveled ring . . ) .
Ring gives Five big advantages:

acts like a wedge and rigidly bridges end-play.

End-play can also be taken up resiliently by
® Secures the cover with its connect-

another type Truarc ring—the Bowed. -

Wherever you use machined shoulders, nuts,
bolts, snap rings, cotter pins—there’s a Truarc
ring that does a better job of holding parts to-
gether. All Truarc rings are precision engi-
neered, easy to assemble and dis-assemble,
always circular to give a never-failing grip. They
can be used over and over again.

See what can be done for your product: send a
drawing to Waldes Truarc Technical Service En-
gineersforindividual attention without obligation.

ing parts in the housing against
strong pressure, heavy vibration

® Absorbs accumulated tolerances up
to .010 (ring diameter is 1.9375)}

® Eliminates shims, saves material
and weight

® Saves 20 minutes’ assembly time

® Simplifies field maintenance by
facilitating quick dis-assembly, re-
assembly

*Mail this coupon today for your copy of
“New Development in Retaining Rings"
— e

Waldes Kohinoor, Inc., 47-10 Austel Place 18- ]
Long Island City 1, N. Y.

Please send booklet, 'New Development In Retaining
Rings'' to:

o  WALDES

= TRUARC

Reg.U. S.Pat, Off.

o
RETAINING RINGS |
]

Name

Title

Company

Business Address

WALDES KOHINOOR, INC.,, LONG ISLAND CITY 35, NEW YORK
Canadian Distrib.: Controlite Engmeermq&Sales Ltd., 20 Bloor Street W., Toronto 5

WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. $. PATS. 2,302,048, 2,026,484, 2, 416,882 AND OTHER PATS, PEND.

ELECTRONICS — June, 1947 19
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Powering theF
Fish for Tin

LY
) .

\)

One of the largest placer dredges ever built in the Unitad
States is intended for tin mining service off the East Indies.
Massive equipment of this order presents a problem in
maneuvering, particularly ynder such variable conditions
as dredging. Where loads are massive and maneuverability
tough—the Ward Leonard system of control has always been
recognized as the only truly dewendable means of regulating
motor speeds. Hence its selectior. for this particular jab.

Result : highest over-all efficienc” under a wide ranze of severe
operating conditions.

[warD LEONARD | _ oS TE

|

Whore Gue Degns i Electice C’m&
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RESULT-ENGINEERED Without
“CUSTOM-ENGINEERING” Costs

Krewing tae result you want to obtain witn am electric con-
trel. it is cften possikle to modify = Ward Leor.ard kasic design
to meet vour specific requirements more eficizntly and without
th2 usaal high cost of a “‘special’”.

BLUE MEANS | - el | auginecting

In resstors, rheostats, relays and other electric centrols, the |
digtin=tiv= blue identifies Ward Leonart “resul:-engineering’’.

3“"#&[[ BULLETINS on “‘Result-Engiieesed” Rheostats

Eease request on Eusiness letter®read, mertiznirg your title

-4
WARD LEONARD ELECTRIC CO.

#Mecunt/e-non, New York ¢ Offices in principe ¢ ties of U. S and Canada

RE3 STORS « 'RHEOSTATS « RELAYS + CDMTROL DEVJCES
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. Key points of another study of assem-
bly savings made with Phillips Screws in
leading plants; from report of Jumes O.
Peck Co. independent investigator.

“Obvious assembly savings prompted
our use of Phillips Head Screws in the
‘Zephyr’ Outboard Motor,” explained
Evinrude’s Works Manager, “and re-
sults are even better than expected.”

“Phillips Screws make the most of power
tool speed. No lost motion as when
driving slotted screws. We just bring
the driver bit down and it auto-
matically centers and seats in the
Phillips Recess. That makes for a

Report fo- 31

HILLIPS SC
WITH PHILLIPS
v, Tiar

v SAVINGS
ASSEMBL’ .

NO WOBBLY STARTS and
slow driving to avoid skids
here. Phillips Screws go

in fast, set up tight and
flush to hold cover of
water jackef.

DRIVING TIME CUT 30%
in fastening base plate to
muffler assembly with
Phillips  Screws. Power
driver centers and stays in
recess— no slips.

TIGHT FASTENING is essential in joining the

two parts of die cast fuel tank, so Evinrude
depends on Phillips Screws. Photo shows use of
Phillips Screws for attaching nameplate where
skids would mean expensive refinishing.

* * *

very fast operation...and an eco-
nomical assembly. Also, we avoid
driver skids, and subsequent expen-

sive refinishing.

""We have to set ‘em up solid, and the
Phillips Recessed Head can take the
necessary torque without breaking or
burring. Outboards often
get rough usage, and

Phillips Screw fastenings match the
sturdiness of the overall construction.

"“Dangerous burrs avoided. Workmen
can get bad cuts on hands and arms
from sharp burrs common to slotted
screws. With Phillips Screws, that
hazard is banished, and the burr-free,
ornamental recess has a much more
shipshape appearance.

You'll find good ideas for your assem-
bly operations in the complete report
of this and other assembly studies. . .
on metal, wood, and plastic products.
Inside facts on modern methods of
America’s best assembly engineers.
FREE — use coupon.

PHILLIPS =74 SCREW'S

®® 50000800000

Wood Screws < Machine Screws » Self-tapping Screws « Stove Bolts

Phillips Screw Mfrs., c/o Horton-Noyes °
1800 Industrial Trust Bldg., :
Providence, R. 1. o American Screw Co. Reading Screw Co.
o Central Screw Co. 3ﬂ”k6g Russell Burdsall & Ward
o Continental Screw Co. 2 f‘ Bolt & Nut Co. )
Corbin Screw Div. of Scovill Manufacturing Co.
: American Hdwe. Corp. Shakeproof Inc.
The H. M. Harper Co. National Screw & Mfg. Co. The Southington Hardware Mfg. Co.
COMPANY ...........ooouiuieuiniieteeie ettt e eeee e eeeeeoeeeeoeoeeeso ° International Screw Co. New England Screw Co. The Stecl Company of Canada, Ltd.
° Lamson & Sessions Co. Parker-Kalon Corporation  Steriing Bolt Co.
AdAress..............ooooiimiiueenieeiaeeee et ®  Milford Rivet and Machine Co. Pawtucket Screw Co. Stronghold Serew Products. Inc.
0000000600 00000000 6050000000 e .E.”: : National Lock Co. Pheoll Manufacturing Co. Wolverine Bolt Company
22 June, 1947 — ELECTRONICS
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Resistance Control Problems

& & \@)

Note how three sactional wind ngs
of Driver-Haeris nickelchrome al-
loys: (1} Ne. ?5, (2} Advonce,
ond (3) Nichrom>, are emploved to
obtain fine recistance shading

When Rheostats are Sectionally Wound with

DRIVER-HARRIS Alloys

To provide more uniform current ccntrol—
and z rheostat of proportionately smaller size—
the Ohmite Manufacturing Co. advocates tapered
windings, invalving the ‘use of two or more sec-
tions of diminishing wire sizes. This construction
is practical because only the first turn of any
rheostat winding carries the maximum current.
All succeeding turns carry constantly decreasing
amounts.

In the 3-section, 500 watt Ohmite Mocel
R Rheostat illustrated, three Driver-Harris
nickel-chrome alloy wires—Nichrome*—

Advance*—and No. 95 aré employed to obtain
the fine shading of resistance desired. For other
resistance combinations, there are more than 80
Driver-Harris electrical resistance ailloys spe-
cifically designed to fill the numerous require-
ments of the Electrical and Electronic Industries.

Backed by 46 years of specialized resistance-
research experience, the Driver-Harris engineering
staffisready at all times to help you solve your elec-
trical resistance problems. Why not get in
touch with them for expert advice—or write
for 71-page Resistance Handbook, RA46.

COMPANY
HARRISON, N. J.

BRANCHES: Chicago e Detrait ¢ Cleveland

Los Angeles o San Francisco e Seattle

The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada

‘Trade Mark Reg. U. S. Pat. Off

www americanradiohistorvy com
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Insulition, duc 1o 1he

overstressed.

the beginning of a new series
e f
of udverhsemenis deﬂgned to en-

in
urage a better understanding
co g
dielectric theory and testing
e in the prop
lication of

of
and their importanc
er selection and app

i rials.
electrical insulating mate

methods and conditions.

ment, Thuas is miporeuice as an integral part ol

The dielectric strength of an insulation

strength value, usually given in volts per mil (I mil=.0017),

a constant since it depends on the material

nuany vables s make up and to 1s nhorent

physical characierisiies. 1s the most vulnerable component m electrical cquip-

the design cannot be

is comparable o the tensile

strength ol a structunal material, since both represent the maximum stress
value that can be imposed without breakdown. In the case of electrical insula-
tion, however, it is the resistance 1o potential gradient (electrical stress)

rather than to a mechanical force that is important. Numcrically, this dielectric

15 not strictly

and thickness as well as on (est

For instance, diclectric strength is in-

| _—n Diele\:l"'iz S_Orfng'h-
. icknes: olts/mi
Material lnllnd:e: ASTM Sls\o':l"-'lime
Method*
Mica (Bengal ruby) .002 | 2800
MICANITE (NEMA #3) ' .015 and over 625 |
LAMICOID (NEMA Grade XX) i 1/16 to 1/8 l 500
EMPIRE black bias-cut tape .003 ] 850
|
*All tests made in accordance with ASTM Methods — |

{luenced by the duration and rate of rise of
electrical stress, plus such other [actors as [re-
= quency, temperature, ambient conditions and
geometry of the electrodes.

The accompanying table gives the average
diclectric strengths ol several insul:xling ma-
tervials, as measured by the short-time 1est.
These values are important for comparison,

specification and design purposes.

SHORT-TIME DIELECTRIC STRENGTH TEST'

Since “the dielectric strength of a ma- step method will be considered in the

terial varics with changing conditions, next advertisement in this series.
standard test procedures for the applica- The clectrical apparatus required to
tion of voltage have heen established by perform these tests consists of a step-up
the American Socicty for Testing Ma- transformer of adequate size, an auto-

terials. One of these, the short-time matic circuit breaker, a dependable

method, is discussed here. The step-by- device tor controlling the rate of voltage
E . rise, a voltmeter, and electrodes of speci-
fied size,

The voltage applied to the material
is increased from zero to breakdown at
a unilorni rate. In testing solid types of
insulation, the rate of rise is generally
0.5 or 1.0 kv. per sec., depending on the
total test time required and the voltage-
tme characteristic of the material, To
determine the rate to use for a given
material. reference should he made to

. the ASTTM test specifications for that
Test Control Panel and Transformer : St specihic S

Photo Courtesy dmerican Transformer Co. material,

26

wwWwW americanradiohistorv com

The report on the test should include:
(1) specimen thickness; (2) total volis
at cach puncture; (3) volts per mil a
each puncture; (1) average. maximum,
and minimum volts per mil per sample;
(5) temperature of test specimen (6)
relative humidity of ambient atmos-
phere: (7) conditioning treatment: ®)
duration of test; (9) size and type ot

clectrodes.,
LASTM Designation Di49-44

June, 1947 — ELECTRONICS
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nerease Efcency

Ex . o 5

and S ety of Beticd Fuipment

APPLICATIONS OF DIELECTRIC STRENGTH THEORY

In nearly all clecurical apparatus,
the diclecvic strength of the insu-
Lation used is one of the most im-
portant constderations in helping
to insure maximum clheiency and
safery ol operation. By way of illus-
tration, here arve several widely
divesified applications using dil-
ferent types of elecnrical insulation

furnished by Mica Insulator

Company . ..

MUSCOVITE (WHITE) MICA serves ex-
ceptionadly well as the insulation in
a wide varicty of small condensers and
capacitors. The  superior diclectric
strengtlr ol thin mica films s particu-
larly important where high voltages

are involved,

MICANITE, AND SUPER-MICANITE,
built-up Mica splitiings bonded with
selecied resins, assure high diclectric
strength and flexibility of design Tfor all
types o Commutator Vee rings and
cones. They can be supplied as cither
OIC-pIicce Or (wo-picce rings — or as
sectional or fitted rings for very large
commutators. where the expense of a

one-picce mold is not justified.

EMPIRE BIAS-CUT VARNISHED TAPES,

in thicknesses from 3 to 15 mils, made

by Mica Insulator Company. ofler uni-
formly high diclectric sorength. They
arc espedially useful tor drregularly
shaped conductors, coils and similar
applications where thin, spacesaving
insulation is required. Empire Bias-Cut
Tape is tear resistant, And beciuse of
its clongation  or stretch, may  be

wrapped helically without “coning.”

LAMICOID, a thermosctting Laminated
plastic insulation. made ol paper or
cloth fillers bonded with quality resins,
has cood diclectric strength. It is rec-
ommended tor use as termimal blocks.,
switch and  instrument pancels. coil
cndds. tube socket bases, armature slot
wedges and many other uses where a
combination ol diclectric strength and

mechanical strength is needed.

Infonuation onany type of electrical insulation — as well as assistance insohving
vour particular insulation problems — may be had by contacting our Technical
Service Deparument. Llectrical specialists for over 500 vears, Mica Insuliaor
Company offers vou complete line of ¢lecivical insulating matervials, backed

yMlo

by extensive research,

(ELECTRICAL
| INSULATION

SCHENECTADY 1, NEW YORK
Aftants * Birmingham * Baston . l:himgh_ . I:i.ru_imc_w'tﬁ *{:Iwalnrﬁt Detroit * Houston
los Angelns. © New Yark = Philadelphia * Rachaster * 5t. kouis * Son Francisco

Frade mark

4 4 R A

ELECTRONICS — June, 1947 27

WWW.americanradiohistorv.com


www.americanradiohistory.com

your Noise Pl‘Ob‘QMS,
can he S0lved Better
with O-D Quietones

Just because Mom wants to bake a cake
is no reason why she shouldn't hear her
pet soap opera. And sooner or later
she’s bound to find out that seme
mixers don’t cause radio interference.
Mixers equipped with C-D Capacitors,
or example.

C-D’s experience in designing and
building noise suppressors is unequalled
in the capacitor industry. We are now
manufacturing hundreds of rypes of
noise filters for electrical appliances
and equipment. It’s possible, of course,

M1 CA .

TYPICAL NOISE SUPPRESSORS

CAPACITORS #1 AND 2
Two of the Type MC Filter Capacitars designed for heavy
duty service an buses, trucks, etc. for spark and noise sup-
pressian. Mechanically rugged, oil filled and impregnated and

hermetically sealed.

28

DYKANOL . P A

that the exact unit for solving your
nois¢ problem is not included. In that
case, our engincers are ready and
anxious to design and build the sup-
pressor best suited to your specific
requirements—better, faster, more eco-
nomically, Consult with them.

Catalog of standard types will be
mailed on request. Cornell-Dubilier
Electric Corporation, Dept. K-6, South
Plainfield, New Jersey. Other large
plants in New Bedford, Brookline and
Worcester, Mass., and Providence, R. L.

P ER . ELECTROLYTIC

CAPACITOR #3

A generol purpose filter effectively controls radio noise energy
created by fluorescent lamps. This capocitive — inductive type
filter is compact and can be quickly installed in o variety of
pasitions. Convenient leads simplify installation,

June, 1947 — ELECTRONICS
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Announcing a new line of television capacitors

1-Vo-KaApPs~

made with Centralab’s original Ceramic-X

Three types of terminals for flexibility, cohvem’ence

ROD TYPE: .160” diameter rod
type terminals. Designed for use
with conventional fuse or clip-type
connections. Terminals are solid
brass, silver-plated and soldered
directly to electrodes.

SLOT-AND-THREAD TYPE:
160" diameter with Wg" x $1¢”
slot in one terminal. Other ter-
minal tapped 6-32, #¢" deep for
“twinning” or convenient chassis
mounting.

DUO-THREAD TYPE: one ter-
minal tapped 6-32, 31" deep full
threads. Other terminal, 6-32, male
thread 14" length. Desizned for
convenient series or tapped series
connections.

Cutaway view shows

integral ceramic construction

Solid brass termi-
nals, soldered direct
ly to clectrodes.

Mectallic silver elec-
trodes fired directly
to high diclectric
constant Ceramic-X.

Low luss, mineral
filled phenolic resin.

Three terminal types
for strong. fast con-
nections.

The smallest high voltage capacitors
ever designed exclusively for television circuits!

ANOTHER "FIRST" for Centralab! "Hi-Vo-Kaps' are made with
Centralab’s original Ceramic-X, combining high voltage, small size
and terminal connections to fit virtually any television apphication!

Designed and developed by Centralab in response to stated re-
quirements of television project engincers, “Hi-Vo-Kaps' are for use
as filter and by-pass capacitors in video amplifiers — for high DC
voltages with small component AC voltages (not for use in tempera-
ture compensation or resonant circuits).

Ratings: 10,000 WVDC, 15,000 VDC flash test, 500 mmf., —
500, - 20% capacity at 1 megacycle (215 % higher at 1 kilocycle).
Dinensions. diameter — 990", length — 510", Overall length
varies with terminal types, maximum-—-1.597". Send for Bulletin 946.

Ceramic Trimmers
Bulletin 630

°
Ceramics Variable Resistors Ceramic Capacitors Selector Switches
Bulletin 720 Bulletin 697 Bulletin 630 Bulletin 722

ELECTRONICS — June, 1947 29
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Salient Oscillographic Features. ..

10.000 volt intensifier potential available for use with cathode.
ray oscillographs.

Visual observation of single transients hitherto invisible.

Photography of extremely high writing rates (for example,
2000 km./sec. on 5RP11 at 10 kilovolts).

Observation of entire waveshapes of short duration on long
persistence screens.

Convenient use with Type 5RP.A Multi-band High.voltage
Cathode-ray Tube.

Working Details . . .

Continuously varizble d-c output from 5,000 to 10,000 volts
with loads up to 200 microamperes.

Regulation within 20% from no load to 200 microampere load.
Ripple voltage on cutput less than 0.5%.

Power supply: 115 volis, 50-60 cps.

Power consumption: 100 watts.

Dimensions: 107" h. x 8%3” w. x 14%" d.

Weight: 24 pounds.

ALLEN B. DUMONT LABORATORIES,

7””‘% Zutt™ Sufe

DU MONT Type 263-A
HIGH-VOLTAGE POWER SUPPLY

' High voltage is the keynote of modern
oscillography. Especially for brilliant traces
at ultra-high speeds.

Type 263-A High-Voltage Power Supply was designed
with present and future needs in mind. It provides a
dependable yet inexpensive power supply for mod-
ernizing and extending the usefulness of certain types
of cathode-ray oscillographs when examination of ex-
tremely high writing rates is required.

So here’s a complete high-voltage power supply. Suit-
able for any application where high voltage at low
current is called for. Consists of radio-frequency oscil-
lator with its own power supply, an r.f. step-up trans-
former, a half-wave rectifier, and a high-voltage filter-
ing and metering system.

Compact. Light. So designed that inexperienced per-
sonnel may handle it with safety. And it is made still
safer in case of accidental contact with high voltage,
because very little power is stored in its filtering cir-
cuif. Furthermore, no equipment damage will result if
output is short-circuited. Rugged mechanical construc-
tion permits field or laboratory use.

Surely Type 263-A is a "must” instrument whether for
high-voltage oscillography or general use!

. Details on request!

© ALLEN 8 DU MONT LABORATORIES INC

acision %M& UWoriiins

INC., PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PASSAIC, N. J., U. S. A,
+
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SCA Selenium Rectifiers are ENGINEERED FOR

ENGINEERS. Improved performance at lower costs

through ENGINEERED adaptability. Selenium Corporation

of America meels exacling specifications of modern electronic
developments. Mcnufacturers of a broad line of Selenium Power
and Instrument Rectifiers, Self generating Photo-Electric

Cells and allied scientific products.

Selenium Rectifiers are rapidly becoming standard in industry
for all rectifier applications. Selenium Corporation of America’s
engineering experience can be called upon for the development

and production of special rectifiers for any application.
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