


Jonah pulled a good trick when he got-

think we pulled a good one

lot of gas out of

it, and a condenser
problem. But ... by our
gineering differences, we
vacuum condenser, right up
ere it does the most good. Of
t-gassing techniques, too, but we
Amperex difference -that makes q
nce to you, the direct heating of the

e the last smidgeon of gas is pumped out.

e plate is tubular and open ta the atmosphere.
a heater coil in there during pumping, cover the

end with a cap before finishing. (See sketch above)

e realize that such a design factor really can't be called
a "little” difference, but there are hundreds of big and
little differences in design and workmanship that

really make a big difference in the many types of
transmitting, rectifying and special purpose tubes

that comprise the extensive Amperex line.

AMPEREX
. ELECTRONIC
tube with Amperex  corroramion

25 WASHINGTON STREET, BROOKLYN 1, N.Y.
tn Canada and Newfoundland: Rogers Majestic Limited
11-19 Brenicliffe Rood Leoside, Toronto, Ontorio, Canada
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I the shack and on the air, you hear Hams talking about the HQ-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 WWYV,

b ee,

you’ll know it’s “tops in accuracy.”

Now Available ' ,,\"‘ oF 2,
At Your Dealer’s 5@%

THE HAMMARLUND MFG. CO., INC., 360 W. 34™ ST., NEW YORK 1,N.Y.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT ESTARUISHID 1910
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...the world’s
highest dams
L

...longest bridges

partners In

ReE

Draftinz, Reproduction,
Surveying Equipment
ana Materials.
Siide Rules,
Measuring Tapes.

ELECTRONICS — December, 1947

® As the draftsman’s pencil makes its mark, he issues orders, through a
remarkable kind of shorthand, to the men who must act on his drawings. But
only with special assistance con human hands shape such precise, complex
orders as these. No wonder the draftsman chooses his instruments with care . . .
he is, in effect, taking them into partnership!

In this sense, Keuffel & Esser Co. drafting equipment and materials have
been the draftsman’s partners for 80 years in creating the peaceful culture and
wartime might of America, in making possible our concrete dams, steel bridges,
aluminum bombers.

So universally ts this equipment used, it is self-evident that every engineering
project of any magnitude has been built with the help of K & E. Could you wish
surer guidance than this in the selection of your “drafting partners”?

Especially in these hurried days, you will find a PARAGON* Drafting

® Machine a boon to your work . . . and your
creatl n nerves! With the finger tips of your left
g hand on its control ring, the lightest pres-

sure enables you to set the scales at any

angle, anywhere on the board. Your right hand is always free. For the full

PARAGON* story, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J.
*Reg. U. §. Pat. Of.

KEUFFEL & ESSER CO.

ES™. 18467
NEW YORK = HOBOKEN, N. J.

CHICAGO * ST. LOUIS * DETROIT * SAN FRANCISCO
LOS ANGELES * MONTREAL
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this team

ESEARCH in telephony has given birth to many o
R ‘advances in the transmission, amplification and reproduction
Out of the telephone transmitter came the first successful commerci
microphone in 1920...out of the receiver came the loudspeaker in 1919

..out of the vacuum tube repeater—developed for telephony in 1913 —
the modern science of electronics.

It is only natural that Bell Laboratories scientists and Western Electric
engineers, working as a team to improve telephony, have pioneered in the
design and manufacture of equipment in all of these fields which have
sprung from the telephone.

Whether you are interested in radio broadcasting, mobile radio, sound
motion pictures, sound systems, radar, hearing aids or radio telephony,
you’ll find it wise to look to equipment designed and manufactured to fill
your needs by the Bell Telephone Laboratories-Western Electric team.

— QUALITY COUNTS —

Décember, 1947 — ELECTRONICS
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can lead in all these fields

o /
BROADCASTING :

L ea i ANy BN SOUND SYSTEMS

Public Address, Music Distribution,
Wired Music

“! ; - . & - .'T :
/ q R . g
7 7 MOBILE RADIO
G & Police, Marine, Aviation, Railroad,
HEARING Ale Urban and Highway Service

=&
RADIO TELEPHONY

Overseas, Ship-to-Shore, Point-to-Point

BELL TELEPHONE LABORATORIES

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

Western Elecfric

Manufacturing unit of the Bell System and the nation’s largest
I)rmlu(:(’r Of ('U"l'"“"i('ﬂliﬂ".\' ('(/uil)m(’"’.

ELECTRONICS — December, 1947 5
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VHF TETRODE TUBES. ..

Using Speer GRAPHITE Anodes, United Electronics Company

has introduced the virtues of this material in the intermediate power,
VHF transmitter field. Extensive research, production and. testing-by UNITED
has revealed that graphite—the only low temperature anode—provides these
advantages in transmitting tubes:

1. Greater Safety-—Graphife anodes can take overloads with a higher safety
factor than anodes of any commonly used metal.

when you're 2. Longer Life—Graphite anode tubes operate at lower temperatures . . .
looking for outlast metallic anode tubes even under continued severe service.

better

3. Non-Warping—Even when tubes are operated in the neighborhood of
tubes.

100 Mc's or over, graphite anodes will not warp. They maintain their original
characteristics, assure stability of associated tube parts.

Speer has worked steadily with United and other tube manufacturers in
their progressive program of making graphite anode tubes for a wide range
of electronic applications. Speer Graphite Anodes are now widely used in
oscillator, amplifier, doubler, modulator and rectifier tubes—making possible
cooler, more efficient operation.

\
d
peel
TN I Lol TN SA Dbrushes-contacts-welding electrodes-graphite anodes - rheostat discs - packing rings- carbon parts
L AENAL LT 11 CAGO- CLEVELAND - DETROIT - MILWAUKEE- NEW YORK-PITTSBURGH

December, 1947 — ELECTRONICS
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Extruded shapes, ells, angles and other molded,
shaped or fabricated picces are easily pierced
from the side at 90° with HU-50 Perforating
Units. Quickly set up and adjustable, these
units may be used separately or with standard
perforating equipment. The advantages pro-
vided by other Whistler Adjustable Dies are
retained. Absolute accuracy is assured. Quick
change-over of hole arrangements can be made
...in mony cases, on the press. Production econ-
omies.and speeded up operating schedules are
effected. Continued re-use of units in different
groupings spreads initial cost.

It makes sense to look into the use of Whistler
DETAILS EXPLAINED Adjustable Dies for all perforating, notching,

IN CATALOG.NO. 47 slitting or rounding operations.

ELECTRONICS — December, 1947 7
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This unique Callite Book is more than
a mere catalog. Printed with full color and

black-and-white illustrations, it provides comprehensive

metallurgical data and valuable charts that you need
for easy, day-to-day reference. Also presents
excellent briefing material for new personnel in your
organization. Write on your company letterhead for
your free copy of Catalog Number 156.

Callite Tungsten Corporation, 544 Thirty-ninth Street,

Union City, New Jersey. Branch offices in
YO U RS Chicago, Illinots, and Cleveland, Ohio.

tungsten and
molybdenum metallurgy
for tube and lamp components

TUBE AND LAMP COMPONENTS

Hord glass leads, welds, tungsten
and molybdenum wire, rod and
sheet, formed parts and other com-
ponents for electronic tubes and
incandescent lamps.

8 December, 1947 — ELECTRONICS
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NOW oo
SMALLER THAN EVEF

OCCUPIES ONLY 3 OF A CUBIC INCH

A new solution to the space problem in your

smallest electronic equipment

WHEN FEDERAL first introduced the Miniature
Selenium Rectifier to replace the rectifier tube in
AC-DC radio receivers, it was the smallest, most
compact unit of its type ever developed. Now - A
the new 75-Ma rectifier is even smaller than before
—providing additional space savings so valuable in '
modern miniature receivers and equipment. It’s ,'“ —
easier to install in restricted spaces—leaves more

“hand room’’ to work in. And this reduction in size
has been made without any sacrifice in performance
or dependability. In fact, it incorporates added
safety factors for longer trouble-free operation.

APPROXIMATE DIMENSIONS
75-Ma Rectifier — No. 40203150

Compared to a rectifier tube, this space-saving
Selenium Rectifier offers the advantages of longer i el
life, rugged all-metal construction, only twosoldered
connections, and instantaneous current output
without warm-up. For complete data on the new
75-Ma rectifier, write to Federal today-Dept. F 513.

Federal Télephone and Radio Corporation

SELENIUM ond INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey

%
3

NOTE: This rectifier is electrically
interchangeable with Rectifier
No. 40202738,

research and engineering organization, of which the Federal

Telecommunication Laboratories, Nutley. N. J., is @ unit. in Canada:—Federal Electric Manufacturing Company, Ltd,, Montreal, P. Q.

KEEPING FEDERAL YEARS AMEAD...is IT&T's world-widc)
Export Distributors : —International Standard Electric Corp. 67 Braad St., N.Y.

ELECTRONICS — December, 1947 9
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Dcaclor \mpregnated Capacitors

Sangamo Type 71 Capacitors are compact
units, designed for use in broadcast and
aircraft transmitters, industrial applica-
tions, and in many varied high-voltage
circuits. They give highly satisfactory
performance even under the most severe
conditions.

These Diaclor impregnated capacitors
have the advantage of longer life, smaller
size, and lighter weight. Diaclor, a spe-
cially compounded chlorinated dielectric,
permits greater uniformity of production
because of its controllable characteristics.
The use of this synthetic impregnant as-
sures high volume resistivity, low power
factor, and high dielectric strength. Fire

L

Longer Life » Smaller Size ¢ Lighter Weight

hazard due to accidental leakage is elimi-
nated because Diaclor is non-inflammable
and non-explosive.

Type 71 capacitors are available within
a range of 600 to 6000 Volts Working, or
higher. They can be supplied with either
composition rivet, screw type, pyrex glass
or stand-off porcelain terminals, and with
any one of three types of mounting
brackets.

Sangamo manufactures a complete line
of paper, mica and silver capacitors for
every radio and electronic application. A
quarter of a century of capacitor manu-
facturing experience is your assurance of
Sangamo Quality.

Write for the new Sangamo Capacitor Catalog

ot

-

i

SYAE'ZA

' SPRINGFIELD - ILLINOIS

iy

$C 479
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MAGNETIC CIRCUIT BREAKERS
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Lower Power Factor!

Higher Insulating Resistance!

Punches Easily!

Lower Moisture Absorption!

Lower Dielectric

!
Constant! Saves Wear

on Dies!

a comhination of properties unparalleled in phenolic laminates

Once again Richardson is firss with the best! Now vou
can get a phenolic laminate which has practically every-
thing manufacturers of electrical equipment, appliances
and apparatus want in a plastic—in the NEW T-800
INSUROK!

T-800 INSUROK has a better combination of proper-
ties . . . higher in insulating resistance, lower moisture

Specification Data on INSUROK
Grade T-800

Thickness 7%
Volatife 0.30%
Moisture Abs. 0.22%
Expansion
Center .0001*
Edge .0000*

Tests at Room Conditions

absorption, lower power factor, lower dielectric constant . i
P ’ P ’ ) Specific Gravity 1.300

and minimum loss factor . . . than any other phenolic Dielectric Strength

laminate which can be punched with moderate heating. Short Time 658
T-800 INSUROK is easy to process. Intricate parts Pow::e:a?t{:rs'ep 5.504197

can be punched cleanly with the use of moderate heat. Dielectric Constant 3.90
If you are manufacturing anything in the electrical field Loss Factor .0767

particularly in electronics, radio, television, hearing Tests after 96 hrs. at 90%

aids, or anything else—you will want the fuli facts about Relative Humidity 104°F.

the NEW Richardson T-800 INSUROK.. Send today for [';OVIVG" F“C'O" 3-2310
. . ielectric Constant !

Bulietin L-103. Requests on company letterheads only Loss Factor 0838
will be promptly answered. Insulation Resistance 167,000
“he RICHARDSON COMPANY
Sales Headquarters: MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO
NEW YORK 6, 75 WEST STREET Sales Offices ROCHESTER 4, N. Y., 1031 SIBLEY TOWER_ BLDG.

PHILADELPHIA 40, PA,, 3728 NO. BROAD STREET MILWAUKEE 3, WIS., 743 NO. FOURTH STREET
CLEVELAND 15, OHIO, 326-7 PLYMOUTH BLDG. + DETROIT 2, MICH,, 6-252 G. M. BLDG. + ST.LOUIS 12, MO., 5579 PERSHING AVENUE
Factories: MELROSE PARK, ILL. + NEW BRUNSWICK, N.J. « |[INDIANAPOLIS 18, IND.
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HERE'S

° ko . VOLTOHMYST —
in Mmad “lg a new member of

HF, FM, und TV the famous RCA line
meastrements

€ELECTAON
&7

cc HIGH-FREQUENCY vovronwrs:

. .. flat up to 250 megacycles!

® With diode probe, measures peak-to-peak voltages
up to 250 megacycles. The High-Frequency (Ad-
vanced) VoltOhmyst is ideal for television, FM, and
routine, high-frequency measurements. “he diode
response is also flat down to 30 cycles.

The WV-75A is calibrated in rms voltages up to
100 volts in 4 ranges. An adaptor is supplied for low-
frequency measurements up to 1000 volts.

The WV-75A also measures d-c voltages up to 1000
volts in six ranges and resistances to 1000 megohms

in six ranges.
® ® [

Available from your RCA Laboratory
Measuring Equipment Distributor.

RCA H-F VoltOhmyst reads peak to peak __ .
for either simple or complex wave forms.

/ 3 I\ CONVENTIONAL VTYM 0CA #-F VO TONMYST

L e ¢ CREADING POSITIVE PEAN OMLY)  (READING PEA% 10 DEAK)
et READSTHIS VALVE READS THA VALVE
o E i
PR Y] |
VY L
B Bt R e g

EN L =

¥
CONVENTIONAL VTYM

EADS S VALUE
e AVERAGE

RCA H-F VOLTOMMYST
READS TS VALUE

NESATIVE
puLss

CONVENTIONAUVTVM s
T OF CAPALITS [

BECAUSE OF CAPACITANCE
WHEW AEVERIED, GVES
EITAER OF THLIE EF

TEST AND MEASURING EQUIPMENT

»Yaa\ RADIO CORPORATION of AMERICA
@ ENGINEERING PRODUCTS DEPARTMENT. CAMDEN,N.J.
In Canada: RCA VICTOR Company Limited, Montreal

ELECTRONICS — December, 1947 13
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ANNOUNCING “AMPEC" — a miniature three-stage amplifier,
Centralab’s newest application of its revolutionary

“printed electronic circuit”’ (PEC)

December 1947: Lightweight, durable, with reliability and components of an audio amplifier — tube sockets, capacitors,

l efficiency heretofore unobtainable in small units, Ampec is a resistors, wiring — "'printed”’ on one compact ceramic chassis
complete, 3-stage audio amplifier —a typical application of according to your special requirements. 2.250” long, 1.156"
CRL's "printed electronic circuit” (PEC). Provides all the wide. W't. 0.63 oz. Write for Bulletin 973.

Resistor

Caopacitor

‘ \
\ \ \ Capacitor )

2 November 1947: Centralab announces new and revolutionary Filpec — the 3 July 1947: New CRL Lever Swirch

“Filpec"

Actual size

Actual size

“printed electronic circuit” filter! As shown, Filpec is a brand new balanced diode features exclusive coil spring design.
load filter, lighter in weight, smaller in size than one ordinary capacitor. Resistance Guaranteed minimum life of 50.000
values: 5 ohms to 10 megohms. Write for Bulletin 976. cycles. Write for Bulletin 970.

4 December, 1947 — ELECTRONICS
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Electronic Indus

Cutaway view of “’Hi-Vo-Kap’’ shows

integral ceramic construction

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

Metallic silver elec-
trodes fired directly
to high dielectric
constant Ceramic-X.

Low loss, mineral
filled phenolic resin.

Three terminal types
for strong, fast con-
nections.

bine high voltage, small size for tele- and FM performance' Flat, horizontal design saves valuable space, allows short
vision applications. For use as filter and leads, convenient location to coils, reduced lead inductances for increased efficiency
by-pass capacitors in video amplifiers. in low and high frequencies. Rugged, efficient. Write for Bulletin 953.

l June 1947: CRL Hi-Vo-Kaps com- 5 May 1947: CRL development of brand new Slide Switch promises improved AM

R
i)

Centralab's new Conplate gives you a complete interstage coupling circuit which com- miniature ceramic disc capacitors, offer
bines into one unit the plate load resistor, the grid resistor, the plate by-pass capacitor utmost reliability in small physical size,

6 March 1947: First commercial application of its "printed elcctronic circuit”, 7 February 1947: CRL Hi-Kaps,
and the coupling capacitor. Write for Bulletin 943. low mass weight. Write for Bulletin 933.

LOOK TO CENTRALAB IN 1948! First in component research that means lower costs
for the electronic industry. If you're planning new equipment, let Centralab’s sales

and engineering service work with you. Get in touch with Centralab!

i Cen

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

ELECTRONICS — December, 1947 15
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THERES PROFIT FOR YoU IV
THE TIME ANO MONEY-SAVING QUALITIES OF

PERMANENT MAGNETS

Several avenues of profit are open to you in Arnold
Permanent Magnets. You can improve the performance
and overall efficiency of equipment. You can increase
production speed, and in many cases reduce hoth weight
and size. And most important, you can maintain these
advantages over any length of production run or period
of time, because Arnold Permanent Magnets are com-
pletely quality-controlled through every step of manufac-
ture—from the design board to final test and assembly.
You’'ll find them unvaryingly uniform and reliable in
every magnetic and physical sense.

It’s our job to help you discover and then fully attain
these benefits. Arnold Products are available in all Alnico
grades and other types of magnetic materials—in cast or
sintered forms, and-in any size or shape required. Our
engineers are at your command—check with our Chicago
headquarters, or withany Allegheny Ludlum branch office.

W&D 1298

B

—
R SN

- THE ARNOLD ENGINEERING CO.
/'%5} Subsidiary of ALLEGHENY LUDLUM STEEL CORPORATION

147 East Ontario Street, Chicago 11, lllinois
Specialists and Leaders in the Design, Engineering and Manufacture of PERMANENT MAGNETS

16 December, 1947 — ELECTRONICS
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Michael
Faraday
(1791 — 1867)

This celebrated Eng-
lish experimenter
discovered the prin-
ciples of electro-
magnetic induction
in 1831, and with o
copper dis¢ and
horseshoe magnet,
built the first dyna-
mo. The farad, unit
of electrical capaci-
tance, is named in
his honor.

OHMITE

RHEOSTATIS « RESISTORS

TAP SWITCHES

" FIRST to convert Mechanical
Energy info Electrical Energy

Drawing Lty cotrtesy, ‘Machine Deiign”

FIRST in Wire-Wound
Resistance Units

: Ohniite rheostats and resistors have become
- “Industry’s First Choice”.. the No. 1 selec:ion of
| design engineers who want extra dependability and
unfailing performance ander the toaghest operating
coadit-ons. It will pay you o standardize on these
superior resistance vnits for your products.
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Write for
Stock Catalog

OHMITE

RHEOSTATS ¢ RESISTORS
TAP SWITCHES

G ctoiTtoy JohdT (Fovrce




The mcn-n

’

ESIGNED with almost every known
D device for cutting your high-fidelity
reproductions, this professional recorder
has everything you need for versatile
control of cutting to meet any recording
situation.

® For instance, a new improved cam-
operated lowering device prevents stylus
damage and overcutting . . . because it en-
ables you to lower the flutter-proof cut-
ting head gently with decreasing speed
as the head approaches the spinning
record.

® For instance, start and finish spiralling
is controlled by a separate motor . . . push-
button operated. Spiralling pitch: ap-
proximately 6 lines per inch at 78 rpm
and 2.5 lines per inch at 3314 rpm.

® For instance, you can change cutting
from inside out to outside in by the sim-
ple turn of a dial... without adjusting
the lead screw or driving gears. The
pitch is continuously variable, while re-
cording, from 96 to 152. lines per inch
to handle program overruns. During
actual running, too, you can adjust the

RCA 73-B RZCORDER,
with its optianal cabinet
type MI1-11827

stylus cutting angle and catting cepth.
Groove grouping is eliminated because
the head rides smoothly along a tibular
enclosure that protects the feed screw.
An automatic equalizer . . . available on
special order . . . compensates for record-
ing-level variations due 2o changes in
surface speeds.

For additional
facts ask your RCA
Broadcast Salesf"
Engineer for 4
Bulletin /
1J3137...0r
write Dept.
30-L.

BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RCA VICTOR Company Limited, Moritreal

wWwWw americanradiohistorv com

CHEZK THESE S5PECIFICATIONS

Frequency response. . .30 to 10,000 cycles, + 2 db

Head sensitivity (groove velocity
6.3 cm/sec., 0.00079"° peak ta peak
at 1000 eps)............ + 3D dbm (1.0) wott

Turntable accuracy. ..... + 2% 33Va-or 78 rpm

Speed regulation (wows).0.14% rms at 33V rpm
0.07% rms at 78 rpm

Turntable drive....2 hysteresis type synchronous
motors, using rim drive
thtough rubber idler rollers

Type of stylus............. .. Sapphire or Steel
Microscope. ................. 36 power Spencer
Playback. .o iut.. .. removakble plate provided

for mounting RCA Universal
Pick-up arm, Mi-11871
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To gain a more complete under-
standing of dielectric behavior, it is
necessary to study also the effects of
temperature and moisture. Although
it is not possible to predict the total
effect of these factors, due to many
changes occurring in the dielectric,
tests have revealed certain consist-
encies.

DIELECTRIC STRENGTH

versus TEMPERATURE

Generally speaking, lower tempera-
tures increase the diclectric sirength
of an insulating material. Converse-
ly, higher temperatures produce the
following undesirable results: low-
er dielectric strength, higher dielec-
tric loss, decreased electrical resist-
ance. This holds true regardless of
whether the temperature increase
stems from internal or external
causes. Bv internal heating 1s meant
higher temperatures caused by the
flow of current when a test voliage
is applied. External heating results
from ambient conditions.

Figure 1 consists of typical curves
indicating a lowering of dielectric

strength with temperature icreases.

I8

Temperatur, Mois

o
LF S
= e

e - s,
L 8

It is noteworthy that the curves all
show gradual changes in the begin-
ning, a sharp decline during the
critical temperature range, and a
gradual tapering off beyond this
range. As a rule, thick specimens
are more seriously aflected by tem-
perature increases than thin ones.
This is particularly true of materials
having high dielectric losses.
Another important consideration
in the effect of temperature changes
is the length of time of voltage ap-
plication. In short-time tesis and
impulse tests, for instance, most in-
sulations show very little effect of
temperature. However, voltage ap-
plications of extended duration
usually result in the weakening of
the dielectric, due mostly to internal

heating.
10
b |
60| e
. /6 /o
250 = :
§40 /2 layers ey
[e] NN
S
%30 8 layers \\
o B
@20 4 /ayers \é
B e
10
0
0 10 20 30 40 50 60 10 80 90 100
Temperature ,°C
Fig. 1

Effect of temperature on breakdown of 0.005-in.
cotton-base paper in oil. (S. Whitehead)

DIELECTRIC STRENGTH
versus MOISTURE
In general, the more moisture there
is contained in a material, the lower
will be its dielectric strength. Non-
absorbent materials such as mica,
glass and varnished cloth, when ex-
posed to an atmosphere of increased

www americanradiohistorv com
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humidity show little change in di-
electricstrength. On the other hand,
most moisture-absorbing materials
(usually fibrous in nature) have low-
er breakdown values when tested
under similar conditions. Figure 2
illustrates the etlect of humidity on
breakdown of an absorbent type in-

sulating material. It is evident that

6
A N
2 N
§ N
03 N
- ~N
52 ~
C\D-l
0

0 10 20 30 40 50 60 0 80 90 100
Relative humidity, per cent

Fig. 2

Effect of -humidity orn breakdown of paper
(1 cm. dia. spheres). (S. Whitehead)

this curve has the same form as
the breakdown-temperature curves
shown in Figure 1.

When tests are performed under
conditions of increased temperature,
most moisture-absorbing materials
show higher breakdown values dur-
ing the period in which the mois-
ture is being driven off. However,
when the material is completely
dried, its dielectric strength will be

lowered with temperature increases.

b’
MicA
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LAMICOID

—a thermosetting laminated plastic, pro-
vides low dieclectric losses. assures liigh op-
erating efliciency when used for contact
spacers. coilends and ratchet gears on such
products as this adding and subtracting
relay. Lamicoid has unusually low moisture
absorption —changes liitle cven when e
posed to high humidity over long periods.

LAMICOID AND RUBBER

team up (o provide rare combination of
properties. Millions of “can-type” eleciro-
Iytic condensers are sealed by washers of
Lamicoid bonded to natural or synthetic
rubber. This use is only one of many inter-
esting applications where Lamicoid’s good
dieleciric propertics, mechanical strength
and resistance to chemical corrosion coni-
bine with the properties of rubber for bet-
ter product performance and dependability.

More than o years’ experience in all types of insulation materials gnables
Mica Insulator Company to recommend the insulation best suited to your
particular application. For a quick, accurate solution 1o your insulation
problems —send your specifications and requirements to our Technical
Service Department.

e s m—-,

9 : ~C6M|,ANY

SCHENECTADY 1, NEW YORK

:f% Atlanta * Birmingham ¢ Boston * Chicago ¢ Cincinnati » Cleveland + Detroit » Houston
i Los Angeles » Milwaukee « New York » Philadelphia  Rochester » St. Louis « San Francisco
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MICANITE TUBING

—mtica films bonded with quality resins—
was slit and inserted hetween the resistance
element and metal case of this metatlic
rheostat. Specifications called for a thin,
flexible material that would provide com-
plete electvical insulation and be capable
of withstanding temperatures up 1o goo°F.

MICA

insulation between commutator segments
and Micanite wrappers on pre-insulated
coils prolect this mine locomotive motor
fromn dampness, condensation and high
temperatures encountered in service.

ELECITRICAL
INSULATIQON

1 trade-mark
1

|
|
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with these NEW G-E
DISCHARGE CAPACITORS

If you are trying to squeeze a lot of energy-storage capacity into a
small space to reduce the size or weight of your equipment, General
Electric’s new Pyranol} discharge capacitors may be your answer.
These new, smaller, lighter units give-economical energy storage, fast
discharge and service reliability.

Ambient temperature operating limits, at rated voltage, range from
0 to 50 C and the capacitance tolerances, measured at 25 C, are = 10
per cent. The performance of these compact units has been thoroughly
proved by several years of laboratory tests and actual operating experi-
ence in the field.

G-E light-duty energy-storage capacitors are particularly applicable
to light-metal welding equipment and flash photography apparatus.
Check the table below for ratings and dimensions of G-E discharge
capacitors to fit your application . . . or mark Bulletin GEA-4646 on
the coupon for more details. +Pyranol is G.E.’s noninflammable liquid dielectric.

PREFERRED RATINGS

%

N Height Base Dimensions A'ppr'ox-
v DI;C Muf Watt- ] of Catalog ?ver thse l:‘el!e
R:!i‘:\gge 4 Seconds Biush- Number mi::h ::l:ghl'" ] tylln =L In. We‘ighl
ngs d:‘llg In. 32 a in
) Pounds
2000 (25 50 *2 25F903| 544 415 3% | 4 5.2
2000 | 28 56 2 25F939| 537 434 3% | 4% 5.3
2000 | 40 80 1 25F910| 8Y4 7 13 34 | 4% 7.8
2500 | 25.5 {80 1 25F911| 814 7 3% | 4% 7.8
3000 ;| 60 270 2 14F312| 1536 | 135 | 4 8 26
3350 {17.8 100 1 25F912| 8l |7 334 | 4% 7.8
4000 | 25 /50 |200/400| 3 14F309| 151% 13| 4 8 [ 26
4000 | 100 800 2 14F311| 1515 127% | 5% 1315 56
4000 | 12.5 100 1 26F906 | 634 514 3% | 4% 6
5000 | 25/50 |313/625| 3 14F305| 1514 131 | 4l 1315 46
6000 | 55 990 2 | 14r313| 165 12% | 5% | 12 56
6000 | 25 450 2 14F314| 165 13| 4 8 26

* Cup-type bushings with solder lug terminals.

TWO NEW MOUNTINGS

FOR GENERAL-PURPOSE RELAY
Two new mounting arrange-
ments, this “plug-in” design and a
“back-connected” design, have
been added to General Electric’s
line of CR2790-E magnetic relays.
These two new forms, plus the
open and enclosed forms, make
this general-purpose 10-amp relay
useful in a wide variety of electronic
applications.

Three contact arrangements—
single-pole, single-throw; double-
pole, single-throw; double-pole,
double-throw—provide further de-
sign flexibility. Heavy silver con-
tacts are rated 10 amps continuous
at 115/230 volts, 60 cycles, and
will safely close on 45 amps and
open on 20 amps maximum. Check
Bulletin GEA-4668 below for
further details.

REMOTE POSITIONS

THAT ARE ACCURATE
Here’s a war baby that you can use.
It's General Electric’s d-c selsyn
position-indicating equipment per-
fected for use in military aircraft.
Transmitters will operate in am-
bient temperatures from —85 F to
158 F and are weather resistant.
Indicators are available in two
standard sizes: 174-inch dial with
1 or 2 pointers, and 234-inch dial
with 1, 2, 3 or 4 pointers. Dial
markings to meet your needs

20

www americanradiohistorv com

December, 1947 — ELECTRONICS



A single d-c selsyn indicating
system consumes about 2 watts at
either 12 or 24 volts. Any reason-
able lead length may be used. Two
indicating instruments can be op-
erated from the same transmitter.
Bulletin GET-1304 is a compre-
hensive application manual you’ll
find extremely helpful. Check it on
the coupon.

COILS TESTED FAST
. . . INDUCTIVELY

High-speed production testing of
small coils is possible with this
General Electric low-voltage tester
which shows the presence of short-
circuited turns in unmounted coils
and gives an approximate indica-
tion of the number of short-cir-
cuited turns. The coil to be tested
is simply slipped over the core
which projects from the top of the
case; the coil’s leads need not be
conrected.

small motors, relays, radios, trans-
formers, instruments and other
equipment. It is simple to operate,
and connects to any 115-volt, 60-
cycle supply. More information on
this and another equipment for
high-potential coil testing ‘is in-
cluded in Bulletin GEA-4539 . . .
check it on the coupon below.

PRECISION RECTIFIER
IN A SMALL PACKAGE

These new, small a-c to d-c power
supplies are specially built for pre-
cision-work with cathode-ray tubes,
television camera tubes, radar indi-
cator scopes, electron microscopes
... or any job where good regula-
tion, light weight and small size
are primary considerations. These
hermetically sealed, oil-filled power
supplies will furnish up to 7 kv at
0.1 ma. They have a regulation of
3.59% per 0.1 ma d-c output, or
better.

They easily meet Army and Navy
specifications both in design and
ability to withstand mechanical
shock and operate continuously for
long periods of time. Designed to

TIMELY HIGHLIGHTS
ON £ COMPONENTS

&

Liims o b

operate in ambient temperatures
from —40 Cto +60 C. For quota-
tion and further data, write General
Electric Co., Section 642-15, Sche-
nectady 5, N. Y., giving complete
information on application pro-
posed and specifications required.

25 G’s WON'T BOTHER
THIS SWITCHETTE

Shock, vibration, humidity and
heat are all taken in stride by Gen-
eral Electric’s tiny, light-weight
Switchette. It is built to operate in
ambient temperatures from 200 F
to —70 F, and is tested at 959,
relative humidity. Low-inertia mov-
ing parts, high contact force, and

double-break contact structure
make it unusually resistant to vibra-
tion. Phenolic-resin operating but-
ton assures safety from live parts
during operation.

The snap-action contact construc-
tion gives the Switchette a high
current rating. Because of negligi-
ble contact bounce and lightness of
moving parts, it is particularly well
suited to application on electronic
equipment. Bulletins GEA-3818
and GEA-4259 give electrical and
mechanical details; check coupon
below.

— v S Gt el AEIED St S S S S Gt S SR SR SN Seeth aiEnt G PEES s S G G SR S
I— GENERAL ELECTRIC COMPANY, Sec. G 642-15
Apparatus Department, Schenectady 5, N. Y.

Please send me:
.. ..GEA-4646
_GEA-4668
_GEA-4539

(Discharge capacitors) .......GET-1304
(Magnetic relays) GEA-3818
(Coil testers) .GEA-4259

(Position indicators)

This tester was designed for }(sw"cm"“)

* manufacturers W}lO want accurate

- . NOTE: More data available in Sweets’ File for Product Designers
tests of coils before assembly in

Name.

Company .. e, .

Address.

City

S

~
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Accurate Turns

FOR ACCURATE TUNING
at 1400 per day per operator

The perfect coil accuracy required for perfect radio
reception is obtained by RCA Victor Division, Radio
Corporation of America using No. 84 Universal Coil
Winding Machines. The coils have two sections,

each contairiag 855 turns of No. 38 single silk and
enameled wirs; ane operator running two machines
produces 70 pairs of coils in an 8-hour day.

Highest possible accuracy in controlling wire turns
at high speed results from such Universal features as:

o Quickly-adjuslable “‘gainer” mechanism accurafelv
places wire tarns (spaced or close-wound).

@ Calibrated “strap-type” tensions facilitate handling
of even the finest wires.

o Counter-control provides instani automatic stop upon
completion of coil.

® No. 84 Machines are offered in models lo wind 1, 2, 3
or 4 cross-wound coils al once. Send for Bulletin 84.

Universal Winding Company, P. O. Box 1605,
Providence 1, Rhode Island.

23B-7-3

FOR WINDING COILS 1IN QUANTITY
ACCURATELY . . . AUTOMATICALLY

USE UNIVERSAL WINDING MACHINES

22 .
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“Gee, Bill, this free G.A.&F. booklet sure is a knockout.
Look—it shows that SF Carbonyl 1Iron Powder is a nat-
ural for permeability tuning of the FM band. How it
gives you remarkably low losses and uniformity. Ana
excellent electrical and temperature stability, too! Some-
thing Lo take advantage of, eh?”

A GAF

carbonyl iron powders

An Antara Product of
General Aniline & Film Corporation

FR EE .' This easy-to-read booklet that can General Aniline & Film Corporation
save money—real money—for Special P‘roduds Sales Division, Dept. 122
e radiomen e nd el 444 Madison Ave., New York 22, N. Y.
M P S EEeT g elec- Please send me a free copy of:
tronics manufacturer!

[0 G.A.&F. Carbonyl Iron Powders [1 Polectron dielectrics

. i o Name - ~ . ——
Clip this coupon—Muail it today!

(Ask your core manufacturer — he's an authority Address___ = = — T

on the use of G.A.&F. Carbonyl Iron Powders.)

ELECTRONICS — December, 1947 23
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splitsecond selection
of all television program material

FADING CONTROL

MONITOR SWITCH
3-position: program line,
either of two remotes

GAIN FOR REMOTE
INPUT (#6)

REMOTE INPUTS

RELEASE BUTTONS

TALLY LIGHTS

and switches for remote syne

CAMERA SWITCHES
(2 rows) handle 4 inputs from
studio and fllm cameras and 2
remotes fo'permit fading, mstan-
taneous switching, special effects.

TALLY LIGHTS

for six. inputs

GAIN FOR 'REMOTE
INPUT*(#5).

New RCA Camera Switching Unit provides convenient,
push-hutton control at your video console

HERE, in one compact unit, is a con-
trol ceater for your television pro-
grams. Into it can be brought as many as
six video inputs—from studio cameras,
film cameras, relays, and network. One
operator can handle the lot!

Twelve different types of switching are
your assurance of a smooth, dramatic
presentation, whatever the program.
Look at the possibilities:

Your operator can 7nstantly switch:
(1) between two local camera signals;
(2) between two remote signals; (3) from
local to remote; (4) from remote to local;
(5) from local to black screen (no sig-
nal); (6) from remote to black (screen);
(7) from black to remote. With the spe-
cial manuzl fader control he can, at any
desired spezd: (9) fade out local to black;
(10) fade in local from black; (11) lap-
dissolve Letween any two locals; (12)
superimpose two locals and adjust the
level of each. All sorts of trick effects are
possible by moving the two levers that
make up the fader control.

Tally lights provide an instant check on
which input is being used and whether a
remote signal is being received. If re-
mote sync fails for any reason, local sync
automatically takes over.

The monitor in the top of the console
section allows the operator to either view
the on-the-air signal or preview one of
the two remote signals.

An unusually flexible intercom switch-
ing system (not shown) is included to
permit private, special-group, or confer-
ence communication between practically
all personnel. All have access to program
sound through one earpiece of their
headsets.

Here, we believe, is a switching system
that represents the most advanced engi-
neering in television station techniques.
It will help you simplify television station
routine—bring new possibilities to tele-
vision programming. Be sure to get the
complete story. Write Dept. 30-L, Radio
Corporation of America, Engineering
Products Department, Camden, N. ]J.

PROGRAM SOURCES

RCA Film Camera (Switching Unit
handles two with 2 studio cameras)

RCA’'s Mobile Studio (Switching
Unit can handle two remotes)

RCA Studio Camera (Swiiching
Unit handles vp to.four)

]

/IO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Conoda: RCA VICTOR Company Limited, Montreal

www americanradiohistorv com



MOTORS

Alliance Motors operate automatic controls, valves,

switches, fans and blowers, air circulators, motion displays,
phonograph turntables, record changers, air conditioning units,
room heaters, automobile heaters, electric fans, magnetic

disc tape and wire recorders, toys, business machines and
numerous other devices.

Horse power ratings range all the way from 1/400th up to
1/30th h.p. Alliance Motors are light-weight, compact, and are
mass-produced at low cost—made in both shaded pole in-
duction and split-phase resistor type. Designed for particular
jobs, some are uni-directional, others are reversible.
Alliance makes motors for both continuous and intermittent
duty. Wherever designs call for more motion—automatic
action—remember, there is an Alliance ’
Motor for the job!

. i
WHEN YOU DESIGN — KEEP “‘d

ALLIANCE MANUFACTURING COMPANY o

. del K shaded
“pole indue;ion._
‘tyae will davel-

 epupto 1/100th
H.p. =y R

R Ry -
I ot 5

- Modol A Fan motor, 6-
pole shaded design. Ap-
: P

MOTORS IN MIND

ALLIANCE, OHIO

Export Department: 401 Broadway, New York 13, N. Y., U. S. A,
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ouncing the A

A typical new application of Centralab’s
revolutionary "‘printed electronic circuit”!

Important News!
“Ampec” — a typical ap-
plication of Centralab’s
printed electronic circuit
~— is ‘a compact, highly
efficient, dependable 3-
stageaudio amplifier. Can
be designed for hearing
aids, mike preamps or
any electronic voltage or
frequency applications
where small compact size,
high efficiency and relia-
bility are required.

FRONT

ACTUAL SIZE ILLUSTRATED

f T 1 T - - Miniature, oné-piece amplifier unif can offer com-
| | | | | | ! ’ p P y
T TT1TTT f plete electrical circuit from input to output! There’s
P I | . . . , e
a1 L — ! ~. never been an electronic device like Centralab’s new “Am-
.l | l_ L] ) ‘i | pec” ! Lightweight, durable, with reliability and efficiency
: [ | cAIN. FREQUENCY PERFORMANCE l | ' heretofore unobtainable in small units, “Ampec” illustrates
3 —— — Ry 1.2 ““input 1 M, [ 5 . : g .
| N ‘]—l‘rsl;ooo el | ! [ how you can get all components of an .ILlLlIO"ZIH’.lleﬁ,C,I‘
== | 1000 C.P.5. Gain: 4000 T 111 tube sockets, capacitors, resistors, wiring printed” on
= —t= - T S one, compact ceramic chassis according to your special re-
g ° S S ° s I y
g o H 2 e quirements.
- »n o . R .
C.P.S. - Look at these advantages: no jumble of wires to shift or
GAIN-FREQUENCY CHART above shows flat response of typical “Ampec come loose. Since ”A”]PCCS” can be made from one “mas-

within 1 decibel between 200 and 5000 cycles. Why not investigate the ap-

plication of this technique to your problems?

001 mid.

-

H
e
01 mid.
3
01 afd 2 Met
ml|
ot ||
4
i
| S !
o1 mte
2 Mey
.
e
V

[
|
A

L
|

o

ter plate”, characteristics of all units are uniform . . . a
complete unit can be replaced by an exact duplicate. Only
2.250" long, 1.156" wide, .187" thick over tube clips.
Weight with tubes, 0.63 oz.

Wiite [or Bulletiny E973.

SCHEMATIC DIAGRAM of typical “"Ampec” illustrated shows what compo-
nents can be used. "Ampecs” can be designed to meet a wide range of gain
ar frequency response requirements,

wwWw americanradiohistorv com



. .. Yes, you can rely upon Mitchell-Rand
to supply the particular COMPOUND OR WAX
to meet your specific requirement . . . and if in
the extensive line totaling more than 3500
formulae, there isn't oné which meets your
conditions—then, Mitchell-Rand will create a

‘SEEC'IFICATIONS AND TEST DATA
M-R EX1257 DIPPING AND IMPREGNATING WAX

WAX OR COMPOUND embodying every quality
required . . . an outstanding example of such
special service is the development of EX 1257
Dipping and Impregnating Wax — following
are the specifications of the latest in Mitchell-
Rand’s large list of Waxes and Compound:s:

LR

Ring and Ball Softening Point. . ... ... v w17V t0 Y7724F. "
Melting Point, UTD (Ubbelohde Method)....192 to 198° F. 7
Penetrations . .. .........

Flash Point ... ..... ey
Specific Gravity at 60° F.. . ..
. Viscosity, Sayboldt Furol. . . .

............ 32/200/60-8 to 10

77/100/5-6to 8
115/50/5-10 1o 12

.......... .. .500°F,
............ 1.005 color tan
............ at 250° F.— 175 to 180 seconds |

at 275° F.—125 to 130 seconds
at 300° F.—~ 90 to '95 seconds

M-R COMPOUNDS—RESIST high voltage breakdown, salt spray atmosphere, humidity,
cracking or flaking, acids and alkalis. HAVE excellent flexibility, adhesive qualities, high
cold flow, good thermal conductivity.

M-R WAXES-PENETRATE fibre, floss, bakelite, paper and cloth. HAVE low viscosity,
high surface tension, good electrical characteristics. MORE THAN 3500 FORMULAE.

A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH -

AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS -
POUNDS - FIBERGLAS SATURATED SLEEVING - ASBESTOS SLEEVING AND TAPE - VARNISHED CAMBRIC CLOTH AND
TAPE - MICA PLATE, TAPE, PAPER, CLOTH, TUBING - FIBERGLAS BRAIDED SLEEVING - COTTON TAPES, WEBBINGS AND
SLEEVINGS - IMPREGNATED VARNISH TUBING < INSULATED VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING

No matter how difficult or involved your insulating and impregnating Wax or Compound
problems are—bring them to Mitchell-Rand ... the “Electrical Insulation Headquarters.”

g Write today for your free copy of the M-R WALL CHART with its engineering tobles, electrical symbols, carrying
q copacities of conductors, dielectric averages, thicknesses of insulating materials, tubing sizes, tap drills, etc.,

INSULATING PAPERS

FRICTION TAPE AND SPLICE - TRANSFORMER COM

28
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with the new

LIMITING
AMPLIFIER

N AM, you will maintain higher modulation

levels, protected against sharp peaks—an
extra margin of power that means increased

coverage for your station.

Based on developments by CBS engineers,
the Limiting Amplifier BA-5-A has been de-
signed by General Electric for efficiency plus.

LEADER IN RADLO, TELEVISION AND ELECTRONICS

GENERAL @@ ELECTRIC

160-F3-6914

ELECTRONICS — December, 1947 29
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Whenever you have «
roadcast equipment problem

I OENERAL
LLECTRY:

® Look ahead with
General Electric! Dimen-
sions, styling and ap-
pearance of all G-E units
are harmonious; circuits
are coordinated and al-
low you to quickly block-
build to higher power at
minimum expense.
General Electric equip-
ment is engineered ]Sr
economy.

Station Equipment—unmatched Audio Facilities—instant acces- |
performance from 250 watts to sibility, complete flexibility to
g 50-kw, AM or FM. mee(tj the most exacting de- i
§ mands. i

GENERAL ELECTRIC IS AS NEAR AS YOUR TELEPHONE

ATLANTA 3, GA. CLEVELAND 4, OHIO LOS ANGELES 14, CAL. SAN FRANCISCO 4, CAL.
187 Spring Street, N. W. 4966 Woodland Avenue 530 West Sixth St. 235 Montgomery Street
Walnut 9767 Endicott 4464  ° Trinitv 3417 Dougtas 3740
| BOSTON 1, MASS. DALLAS 2, TEX. MINNEAPOLIS 2, MINN SCHENECTADY, N. Y.
140 Federal Street 1801 North Lamar Street 12 Sixth Street Building 267—Rocom 105
Hubbard 1800 Riverside 9121 Main 2341 Schenectady 4-2211
CHICAGO 54, ILL. DENVER 2, COLO. NEW YORK 22, N. Y. SEATTLE 4, WASH.
1122 Merchandise Mart 650 17th Street 570 Lexington Avenue 710 Second Avenue
Whitehall 3915 Keystone 7171 Wickersham 2-1311 _Mgin 7100
CINCINNAT! 2, OHIO KANSAS CITY 6, MO. PHILADELPHIA 2, PA. WASHINGTON 5, D. C.
215 West Third St. 106 West 14th Street 1405 Locust Street 806 15th Street, N. W,
Parkway 3431 Victor 9745 Pennypacker 5-9000 Executive 3600

SYRACUSE ¥, N. Y.—Syracuse 6-4411

S
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TOPS in performance, trim in appearance and
featuring instant accessibility, General Electric
broadcast equipment is being specified by pro-
gressive broadcasters everywhere. More FM tranus-
mitters have been shipped by General Electric than
by any other manufacturer.

You will have easier maintenance and fewer
outages with a General Electric FM transmitter.
Highest quality construction, simplified design,
fewer tubes, and fewer components result in
lower cost-per-hour on the air.

In the studio, the new General Electric two-
studio Consolette provides a compact, flexible,
and economical speech-input control unit to
meet the needs of every station.

Here is the 250-watt General Electric FM transmitter in
operation—doing a job. It will do the same for you.
When you plan to build or modernize, specify G.E.@

G. E.'s two-studio
Consolette has all amplifiers and
controls needed for split second control of
two studios, an announce booth, two turn-
tables, and eight remote lines.

demsrer Sk ceornie

Transmitter Conscle —all ma-
jor station functions central-
ized for instantaneous control.

FM Station Monitor—one unit,

for complete and continuous !
FM monitoring, plus proof-of- '
performance tests.

GENERAL @ ELECTRIC

ELECTRONICS — December, 1947
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0# tée 7% at WEAW-FM

Mr. E. A. Wheeler, president of WEAW,
Evanston, IIl., says: “General Electric qual-
ity equipment and prompt service are im-
porrant when a small stadon undertakes
independent commercial operation, and
both have proved to be of value to us.”

Circular Antenna— provides
high power gain, ease of in-
stallation and low wind load-
ing.

150-FA4-B014

3



THE
CONSOLETTE...
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At WFBL-FM —another General Elzctric
Consolette is on the job.

Outstanding performance and un-
matched styling help WFBL-FM and
scores of other broadcasters decide on
General Electric broadcast equipment.

Operators like this simplified switch-
ing—visitors are impressed by its smart

COMPLETE studio facilities are provided by
General Electric’s two-studio Consolette—mon-
itoring, cueing, simultaneous broadcasting and
rehearsing, and over-ride talk-back that oper-
ates without need for order wires—all at a price
every station can afford. :

Here is an outstanding control unit that con-
tains all the amplifiers and controls needed for
split-second control of two studios, an announce
booth, two turntables, and eight remote lines.
Two program amplifiers give maximum operat-

modern appearance.

ing flexibility and program protection.

A reliable push-button system and simplified
switching, careful arrangement of controls, and
a correctly sloped panel combine new operating
ease and operator comfort unmatched by other
consolettes. A hinged top and a hinged-type
chassis mounting provide complete accessibility.

Ask your nearest General Electric broadcast
sales office for complete information, or write:
Transmitter Division, General Eleciric Company,
Electronics Park, Syracuse, New York,

LEADER IN RADIO, TELEVISION AND ELECTRONICS

GENERAL {3 ELECTRIC

160-F5-6914
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|
NOW :
For the First Time In History

TRADE IN

YOUR OBSOLETE, DEFECTIVE

Test Equipment

ON NEW, POST-WAR DESIGN

' Testers

SUPREME SUPREME’S
s, e 20TH ANNIVERSARY
- 3ot Festors” CELEBRATION

« AF Oscillators |
 RF Oscillators

wosla® | FOR A LIMITED TIME ONLY!
- Signal Tracers
- Signal Generators I Liberal Trade-In Allowances on your old test equip-

ment regardless of type, make, age, or condition.

See Your Supreme Parts Jobber Now!
SUPREME INSTRUMENTS CORPORATION, GREENWOOD, MISS., U.S.A.

ELECTRONICS — December, 1947
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MAKERS OF

When it comes to constructing equipment that can be
depended on to operate under all sorts of conditions,
the manufacturer or engineer must have parts whose
workmanship he can rely on.

That's why National parts are precision-made with toler-
ances measured as close as .0002",

On this page is illustrated a precision assembly consist-
ing of a micrometer dial, an enclosed preloaded worm
gear drive and a sturdy condenser. They can be fur-
nished separately or in combination — and are good
examples of the kind of construction that has effected
considerable savings for hundreds of manufacturers.

Send for your copy of the 1948 National catalog, con-
taining these and hundreds of other parts, today.

MNMational

Company, Inc.
Dept. No. 10
Malden, Mass.

The PW-D micrometer dial with its associated

eccentric bushing provides 500 calibration di-

visions for ten revolutions of the instrument shaft,

The PW Condenser is of extremely rigid
construction with Steatite stator insula-
tion. Plate shape is straight-line frequency

when the frequency range is 2:1.

PW condensers are available in 2, 3, or
4 sections in either 160 or 225 mmf per
section. A single section PW Condenser
with grounded rotor is supplied in ca-
pacities of 150, 200, 350 and 500 mmf,
single spaced, and capacities up to 125
mmf, double spaced. Multi-section PW
Condensers have insulated rotors with
225 and 160 mmfd sections. PW Con-
densers are supplied for operation
parallel to the panel. For applications
requiring a precision condenser for per-
pendicular-to-panel mounting, ask about
the National NPW line.

The drive is through an enclosed pre-

loaded worm gear with 20 to 1 ratio.

LIFETIME RADIO EQUIPMENT

328
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If you can better the performance of
your products by using lighter cores
with higher operating inductions,
here is a fact-filled booklet you
should have!

It tells all about Armco’s three new
oriented electrical steel grades—

Tran-Cor X, XXand XXX. You'll find

these cold-reduced steels have many
unusual advantages, especially for
operation at 60 to 400 cycles per sec-
ond. For example: Lower core loss
concurrent with higher permeability
in the rolling direction, plus a higher
space factor.

Send for your copy of this useful

booklet on ArmMco Oriented Electrical
Steels. Just fill in and mail the con-
venient coupon. The American Roll-
ing Mill Company, 424 Curtis Street,
Middletown, Ohio.

YOUR PRODUCTS GET ALL THESE ADVANTAGES

LIGHTER WEIGHT—Because of the low core loss, high
permeability and superior space factor, you
con design transformers more economically
and with better electrical performance.

INSULATION-—AIl Armco Oriented Electrical
Steels are CARLITE Insulated. CARLITE as-
sures low inter-lamination loss. Its extreme
thinness has practically no effect on space
factor.

CARLITE

GOOD DUCTILITY—ArMcO TRAN-COR X, XX ond XXX
punch and sheor readily. They are much less
brittle than conventional high siliton hot-
rolled transformer steels.

GREATER RUST-RESISTANCE—The special CARLITE surface
treatment also increases rust resistance and
improves shear and die life,

FULLY ANNEALED STRIP—The hazard and cost of a high
temperature anneal in your plant are elim-
inated. Superior magnetic qualities are fully
mill-developed. by a special heat treatment.

LOW CORE LOSS—Test Limits are: TRAN-COR X, 1.00
watt per pound; TRAN-COR XX, 0.90 watt
per pound; TRAN-COR XXX, 0.80 watt per
pound. Tests at induction of 15 kilogausses.

° [ ] [ ® [ ] ® ® [ ] [ ] [ ] L] L] [ ] L ] L] L [ ] L] ® [ ] [ ] [ ] [} .

p: RMCO:

V

THE AMERICAN ROLLING MILL COMPANY
424 Curtis Street, Middletown, Ohio

Send me a copy of your free booklet: **Armco Oriented Electrical Steels.'”

NAME ~ TITLE

COMPANY

ARMCO

ORIENTED STEELS ary
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MID-CONTINENT EQUIPS GROUND STATIONS WITH NEW...
4 | ~  WILCOX VHF

Transmitters and Receivers

NEW FEATURES OFFERED IN FIXED
FREQUENCY EQUIPMENT FOR 118-
136 Mc. BAND

® Design Simplicity Simplifies Service
Simple, conventional circuits minimize the num-
ber and types of tubes, and require no special
training or test equipment for adjustment.

® Co-Axial Transmission Line Relay
Allows Common Antenna

An automatic transfer relay with co-axial con-
nections permits operation of transmitter and
receiver from same antenna.

® .005% Frequency Stability Without
Temperature Control

A newly developed crystal eliminates need for
thermostatic temperature controls and ovens.

® New Noise Limiter Means Better
Reception

With noise 33 times as strong as desired sig-
nal, the receiver output is perfectly intelligible.

® Selectivity Permits 100 Kc. Adjacent

wiLCOX [t
Straight sided, flat topped selectivity response

E l E CT R l c c o M PAN Y curve assures o minimum of interference from

adjacent channel transmitters.
®

Kansa-s Ci'y' Missouri W'u'te 70447 for complete information

on this compact, high performance equipment

December, 1947 — ELECTRONICS

www americanradiohictory com



ARTERIES FOR A SHIP’S HEART
GET PROTECTION WITH DU PONT NYLON

In wiring for the Arma gyro compass, tough, long-lasting

nylon jacketing resists heat, oils, abrasion,

The heart of a modern ship is the
gyro compass— which tells the navi-
gators what course they’re on.

Arma Corporation of Brooklyn,
N.Y., makes gyro compasses for the
Navy. Naturally, they make them
with the best materials obtainable.
And that’s why they’re using con-
nective wiring jacketed with DuPont
nylon.

Arma says that before adopting
this wire jacketed with nylon they
tested wire with many and various
jacketing materials. None before
nylon met the rigid specifications.
None sufficiently withstood lubricat-
ing oils, heat and hard mechanical
abuse.

Nylon-jacketed wire not only
meets every one of the specifications,
but a much thinner jacket is re-
quired than with previous jacketing

‘ELECTRONICS — Décember, 1947

and flexing

materials, and thus space is saved.

Surprenant Manufacturing Com-
pany of Boston, manufacturer of the
wire, has this to say: ‘‘As an extru-
sion jacket of protective covering on
wire, nylon is unsurpassed in present-
day thin-wall extrusion. The abra-
sion resistance of nylon is greater
than that of any existing material
used in a like manner. Nylon has a
‘slick’ surfacethat allows easy move-
ment through narrow apertures. In
addition it has the desirable proper-
ties of very high tensile strength and
great extensibility. Compression
strength, necessary especially in a
protective covering, is more than
adequate. To these properties can be
added the more apparent features of
ease of extrusion with proper controls
and ability to color in delicate shades
when required.”

WWW.americanradiohistorv.com

When you think of jacketing for
wire and cable, think of Du Pont
nylon. It is tough and abrasion-re-
sistant, able to stand flexing and
rubbing over extended periods. It
canresist heat, oils, many chemicals,
salt water and fresh water, and
aging. Write us today for more infor-
mation. E. I. du Pont de Nemours
& Co. (Inc.), Plastics Department,
Room 1412, Arlington, New Jersey.

RS0 K AT T

?/asf/cs

BETTER THINGS FORBETTER-LIVING
- THROUGH CHEMISTRY
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C-D offers design-engineers a va-
riety of High-Strength Plastics in
many types and grades for an
almost unlimited number of appli-
cations. Each supplies the exact
combination of properties for its specific job. They lend
themselves readily to machining and forming on stand-
ard wood or metal working machinery,

U
_ I]:Diamgnd F ibre : s+ Light, tough, and strong. A versatile, low cost

1 plastic with good mechanical and electrical in-
sulating properties. It is light in weight, dense
in structure and highly abrasion resistant.

. « . Resin Impregnated Vulcanized Fibre. An exclu-
sive C-D development, specially treated to
retain most of the arc resistance of fibre coupled

with added moisture resistance and excellent
dielectric properties. Approved by Under-
writers as a support material for current carry-

ing parts.

... Thermosetting Laminated Plastic. High in electrical
insulating properties, structural strength and
moisture resistance. Available in numerous
standard grades to meet specific performance
requirements,

« o « Built-Up Mica Electrical Insulation. Here is mica
in its most usable forms—sheets, rods, tubes,

and tapes. Maintains stability under severe

heat and moisture conditions.

« . . Fabric-Base Molded Phenolic Plastic. A material
with good electrical insulating properties along

with high mechanical strength, moisture and

heat resistance and dimensional stability.

For complete information on these C-D High-Strength
Plastics write for BULLETIN GF-46 which gives you
such basic data as: e Electrical Properties o Physi-~
cal Properties ¢ Composition of Material o Grades,
Types and Sizes e Fabrication Methods e Recom-
mended Uses.

For Help on any insulation problem, write, wire, or
rhone our nearest office and a C-D technician will
be glad to give you the benefit of C-D experience.

D-6-47

BRANCH OFFICES: NEW YORK 17 o CLEVELAND 14 ¢ CHICAGO 11 e« SPARTANBURG, 5. C. -« SALES OFFICES IN PRINCIPAL CITIES
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 ¢ IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD,, TORONTO 8

.

¥ . : . . .
(;on/men&o/=“mnmu/°maae COMPANY

____—__———.__—_—————;——————
Estaklished 1895 .. Manufacturers of Lamincted Plastics since 1911—NEWARLK 16 « DELAWARE
- ._—M_—
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X and Television — latest refinements
in the electronic art—are bringing to the

radio listener new and undreamed-of
realism and fidelity in program quality.
Listening enjoyment has been increased
a hundredfold for him whose receiver
is capable of these lifelike programs.
For finest [[f] and Television reception,
both receiver and loud speaker must
offer smooth extended-range frequency
response, low distortion, and startling
"presence.” Such a speaker, of course
is a JENSEN!

World famous as fine acoustic equip-
ment, JENSEN speakers are especially
suitable for [I¥] and Television. Before

you purchase your [If] or Television re-
ceiver, be sure it's JENSEN equipped. If

the receiver you have does not include

a JENSEN speaker, have your dealer
replace it with one. The best [IJ] or Tele-

vision receiver made is made better with

a JENSEN speaker.
JENSEN MANUFACTURING COMPANY

-
y
ceoit’s a
6607 South Laramie Ave., Chicago 38
In Co_qodox Coppet Wire Products, Ltd., 11 king St., W. Toronto |

ensen
@ea{;neza and NManufactrers

SPEAKER
of Fine Acowstic Egecifronent

ensen

SPEAKERS ‘70 5

with Al Ml

Kt T
AT

STOCK MODELS *

for 7] and

Television Receivers

=
6-Inch 8-Inch 12-Inch 15-Inch
P6-TH P8-SH P12-SH P12-QH P12-NH P15-NH F15-NH
F12-NH F12-SH
tended range speakers, reproducers and systems, ranging in price from $5.00 to $1,500
15

*See Cotclog 1010 for complete listing of single-radiator and Coaxiol

ELECTRONICS — December, 1947
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TESTS: Receiving Tubes, Veoltage Regulator Tubes, low power Thyratrons

The Wiestox Model 798 Mutual Conduct-
ance Tubechecker provides, for the first
time, adequate tests on voltage regulator
tubes, light-duty Thyratrons such as the
884, 885, OA4, 6D4, 2A4, 2050, 2051 in ad-
dition to tests on regular receiving tubes.
Ranges of 12,000, 6,000, 3,000 micromhos
as well as “Good-Bad” indications cover

the tube checking requirements of elec-
tronic control and radio circuits. Housed
in rugged aluminum case to withstand
rough usage in shop or field.

For full details consult your local
WEsTON representative, or write . . .
Weston Electrical Instrument Corp., 618
Frelinghuysen Ave., Newark 5, N. J.

ALBANY « ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO - CINCINNATI - CLEVELAND - GALLAS - DENYER - DEVROIT - JACKSONVILLE - KNOXYILLE - LITTLE ROCK - LOS ANGELES - 'MERIDEN - MINKEAPOLIS - NEWARK
NEW ORLEAMS - NEW YORK - PHMADELPHIA - PHOEMIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST.LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC €O., LTD., POWERLITE DEVICES, LTD.

www americanradiohietory com
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IMPROVING
DRY-FILM LUBRICATION

O

%

=

PERFECTING
RECTIFIER CONTACTS

-
IMPROVING CATHODE
RAY TuBE COATING

PREVENTING
DIAMOND piE WEAR

Go After problems like these...

. with *“"dag’’ colloidal graphite. Simple lubrication, becausa of the
adsorptiveness of ““dag’’ colloidal graphite to metal bearing surfaces,
is a primary use. Every engineer knows of it. But the unique success of

REG.ALS PAT. OFF.

"““dag’’ colloidal graphite in this field should not obscure its success in elec-

tronics, photography, the process industries, and other fields in which it
a has solved stubborn problems which would not yield to other mechanical

c n I I u I da | or chemical expedients. Moreover, Acheson engineers are constantly going
after new problems which have been submitted to our laboratory, develop-

ing new products in addition to the 18 dispersions currently available.

pru d u cts You will find Acheson literature interesting for its information on what

"“dag’’ colloidal graphite has done in many industries. You will find it
ACHESON COLLOIDS CORP. still more valuable for its worth in suggesting ways of going after your

Port Huron, Michigan own problems.
e I Y e o/
This new literature on ‘‘dag’ colloidal graphite is ACHESON COLLOIDS CORPORATION
yours for the asking: PORT HURON, MICHIGAN, DEPT, M-5

T Azm| A dato and reference booklet regarding **dag’ Please send me, without obligation, .2 copy of each of the bultetins checked:
|460| colloidal graphite dispersions and their applica-
tions, 16 pages profusely illustrated.

460
—_— acts about ““dag? colloidal graphite ': NAME _____ L
[421] for  ASSEMBLING. AND RUNNING-IN
ENGINES AND MACHINERY. 421
POSITION_

Facts about ** dag?? colloidal graphite

|422| os"a PARTING COMPOUND. 422 [ rem

Facts about **dag?’ colloidal graphite
| 423 o:'a HIGH TEMPERATURE LUBRICANT,
423 [ ]

STREET
A S S
hite for IMPRE UR-
[431] FACE COATINGS. 431 [ cny ZONE
| Facts about ‘*dag? colloidal hit the FIELD
| [432] oF EiEcTRONIGEE” colieide! oraphite in the 432 [ ] state
I e e g ey ge g M A
ELECTRONICS — December, 1947 37
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NEED SOMETHING

s ﬁ&’/ﬂ/ ™

W/i%.

FOR FLASH TUBES
More light per pound

for both studlo and portable

New 14-muf flash-tube capacitor, weighs
214 1bs. and delivers 43.8 watt-seconds
for studio use (2500 wvolts, 1000-hr
service life) or, as a portable, 58 watt-
seconds (2880 volts, 400-hr service
life).

This is a new high in capacity per pound
for portable use. Same unit, in pairs, is
interchangeable with popular 28-muf
studio rating, saves 5 per cent in weight,
8 per cent in cost.

Here are examples of recent

1.28 (NET
buys this %eramle-gvbo, )ow-muf,

high-voltage capacitor

New .0075 muf, 10,000-v d-c capacitor
for television, precipitation, and similar
equipment requiring filtering in high-
voltage power supply. Other capaci-
tances (.0005 to .01) and voltages (3000
to 30,000) can be made.

Ceramic container acts as insulator,
simplifies mounting; cuts size (volume)
to 1/5th without lowering quality in
any way. Ingenious internal hermetic
silicone seal eliminates solder. Pyranol*
filled. -Net price, $1.28 in quantities of
1000.

G.E. special designs

A maker of photographic flash tube equipment wanted a
lighter portable capacitor;—he got one that could also be
used in studio equipment. A maker of precipitation equip-
ment had a mounting problem;—he solved it with a
capacitor costing one-third what he had been paying.
Another manufacturer was using 600-volt capacitors in a

’ 400-volt application;—he saved mounting space with a
new 400-volt capacitor and saved money, too.
Let us try our hand at your special requirements. You may
get even more than you ask for.
New developments like silicones, a new paper—to mention
two—are continually giving us new materials, new ideas,
that we can put to work for you. Apparatus Department,
General Electric Company, Schenectady 5, N. X,

-
New 400-v d-¢ line

PRICES LOWER,

New 400-v d-c capacitors now available
in 2, 4, 6, 8 and 10 muf. Pyranol* filled.
Solder-lug bushings of the recently
announced silicone type, or screw-
thread bushings.
Newly developed paper has permitted
a 24 to 51 per cent cut in size (volume),
yet with three sheets of solid dielectric—
and, as a result, allows an appreciable
cut in price over older designs. The
same high quality level of the 600-v
units is maintained in every way.

#Reg. U.S. Pat. O,

GENERAL @3 ELECTRIC

B e

- - E industrial control

Radio filters
Radar

systems

welding

Electronic equipmeont

Communication

Capacitor discharge

AND MANY OTHER APPLICATIONS

-Fl:':s'_h pi:-:»h__grop;l;y_ =
Stroboscopic
equipment
Television

Dust preclpitators

Radio interference
suppression

Impulse generators

i e — © —
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Below: Four H & K Dual Diversity Receivers for fre-
quency shift reception of high speed Radiotype

transmissions frem Manila, Shanghai, Honeluly,
and New York in operation at Skyline Receiving
Station of Globe Wireless, Ltd., near San Francisco,

-

i
'}

R

[N\

&
.|

-

2

14

HaeK FREQUENCY
EQUIPMENT

Improves Signal-to-Noise Ratio
by as much as 22 Db.

As compared to “make-break” keying systems, Heintz
and Kaufman frequency shift terminal equipment per-
mits an improvement in signal-to-noise ratio of 11 db.
by virtue of using frequency shift alone. Further gains
are obtained under circuit conditions where noise and
atmospherics are high. The total gain of a dual diversity
carrier shift system over a single channel make-break
system approximates 22 db.

Offers High Speed Keying Without
Loss of Selectivity

Selectivity is obtained with FS which cannot be ap-
proached in constant frequency systems except at very
slow keying speeds. Key clicks, transients, and keying
sidebands are either eliminated or kept within the pass
band of the FS system. High speed telegraph tape re-
corders, Radiotype, or teletype can be operated with
greater speed and efficiency with this equipment.

WRITE FOR ADDITIONAL INFORMATION

HEINTZ ano KAUFMAN 1.

Communications Equipment Division
50 DRUMM STREET « SAN FRANCISCO « CALIF.

Gammatron Tube Division - South San Francisco *+ Calif.

ELECTRONICS ~— December, 1947
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H&K FREQUENCY SHIFT EXCITER

Shifts the carrier araund the center frequency.
Shifts normally used vary from 600 to 850
cydes between mark and space frequencies.
Type A-4722 exciter (abave) replaces the vsual
crystal oscillator stage in the transmitter.

H&K TONE TO D_.vCiKEYER
§r =
j— -

Communicatian services often find it desir-
able to transmit telegraphic impulses farming
Radiatype, teletype or International Morse
characters over wire lines ar v.h.f. rodio
through the use of tone (audio frequencies)
rather than direct current, The Type A-4613
Tone to D.C. Keyer is designed for such appli-
cotions. Audio frequency input ronge is 500
to 4000 cycles. D.C. output of 50 to 55 mo. is
omple for control of high speed relays.

Also Available
D.C. TO TONE KEYERS = LINE AMPLIFIERS
BRIDGING AMPLIFIERS » V. H.F. CHANNEL-
ING EQUIPMENT » RADIO TRANSMITTERS
V.H.F. ANTENNAS AND FREQUENCY
MEASURING EQUIPMENT

39
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WHAT IT IS... TWO c°mplefe|y lndependehf O

® Two separate, completely independent,

electron guns. ~ are combiled in ihe ;ww DU MO

@ Individual circuits for intensity, focus,
and X-, Y- and Z-axis modulations.

@ Independent, identical linear time bases
for each beam. Choice of driven or contin-
uous sweeps, or combinations thereof,

@ Provision for applying common linear time
base signal to the horizontal plates of both
guns

@ Automatic beam control.

® Balanced-outpu! detlection amplifiers for
each,detlection system. A y . E

® Builtiin voltage calibrator applicable to
either Y-axis amplifier at any time.

@ Position and sensitivily equalizing cir-
cuits for X-axis.

® Pnovision for use of an oscillograph-rec.
ord camera such as Du Mont Types 271-A or
314,

® Operation at total acceleration potential
of 4500 volts.

® DBrilliant traces,

WHAT IT DOES...

Only the dual-beam oscillograph
can simultaneously. ..

¥ Compare the complete signal and an ex-
panded portion thereof.

¢ Enable observation of transient voltage
and current (see accompanying oscillogram).

¢ Measure explosion time and rate of
change of pressure.

v Show velocity and acceleration.

JY

¥ Show velocity and pressure changes on FARILY \DPJ\J\

engine valves.
v Compare specd and vibration.

¢ Compare voltages and currents in multi-
phase circuits.

¢ Compare adjustment of push-pull and
other symmetrical circuits.

¢ Compare electrocardiograms picked up

p Sfalfmﬂ va.hase
from two ditferent points.

and current charact:
istics of o fluorescent-lamip fixtur

¢ Compare input and output signals of
amplifiers.

¢ Offer two channel recordings, with Type

314 Oscillograph-record Camera. ® Theintroduction of the Type 279 perform the applications listed.
;A“C(’mpare rela;ed periodic phenomena on Dual-beam Cathode-ray Oscillo- Now it is possible to superimpose
ifterent sweep frequencies. . . .
graph makes availabte for the first two complete traces without a cum-
SPECIFICATIONS ... time a really dual instrument with bersome and costly optical system
Type 5SP. Cathode-ray Tube. separate and wholly independent or by the use of time-sharing de-
Sweep-trequency range: 2 fo 30,000 saw- electron guns. The circuits associ- vices. And with the P2 screen, the
tooth cps. 2 g q ] ..
° ) ) ated with each gun are also distinct light output is more than sufficient
Sweep recurrence: single or continuous. . ; . )
Y-axis amplitier response: flat to dc.. down and separate. For the first time, sep- for visual observation or for photo-
3db at 200 ke. arate time bases are provided for graphic recording of high-speed
-axi iti  tlat to de., dov . . !
R e each beam with provision for apply- transients.
Detlection: for all amplifiers 1 v. dc./in. ing one time base to both guns, if so Other advanced features are the
R desired. For the first time, an oscil- built-in calibrator and the ability to
Power: 115°230 v., 50-60 cps., 300 watts, ) . . .
3 amp. fuse. lograph is offered which alone can respond to direct-current signals.

Size: 1715 x 2254 x 2214’ wi. 125 Ibs.

B B W B Descriptive literature on request.

@ ALLEN B DU MONT LABCRATORIES, INC

mm%%mé -

ALLEN B. DUMONT LABORATORIES, INC., PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PASSAIC, N. J,, U. S A,
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. that provide economical solutions
to difficult insulating problems!

The advaritages of steatite as an insulator
are universally recognized. Chief factors
responsible for this superiority are a very
low loss fector, non-hygroscopic character-
istics and ready adaptability to practically
any shape or form.

Important to manufacturers interested in
these excellent di€lectric properties, is the
fact that General. Ceramics facilities are
geared to 'supply steatite components ‘in
large.or small quantities with unusual econ-
omy. Moderri. production .techniques—

GENERAL L3

coupled with rigid quality control—result
in all the usual advantages of volume p-o-
duction—fast delivery, low unit cost, and
exact uniformity of every piece regardless
of the size of run. = Inquiries are invited

WRITE FOR CATALOG et L o Sty Drpesin
This informative cotalog fully describes 4 e ___" ¥
the facitities and products of the Steatite h LRTIET :
Division of Génerak Ceramics. Complete e (< Ly
technical dato. and design criferia con- “*;'L' .

cerning steatite and its application in the 1
o .
., *
"‘

electricol  and “elecironic fields, Write

for your copy todoy on company letter-
heod; no obtigation.

\unlu.s = STEATITE to"orno

e fomenal’

MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, LIGHT-DUTY REFRACTORIES, CHEMICAL STONEWARE

ELECTRONICS — December, 1947
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TRUDED

PLASTIC

...the New Heat-Resistant
Thermoplastic Tubing!

w
=

SHOCK

120° C.

NO FAILURE OR CRACKING OF R

EL-16 INDICATED AFTER ' HOUR AT

HEAT

2400 HOURS AT 135° C. NO SAG, FLOW OR CRACK WHEN COOLED AND

Many applications for electrical in-
sulating sleeving and tubing once
considered beyond the practical
limits of thermo-plastic material
are now economically possible with
TURBO Extruded Type REL-16
Tubing.

This improved thermoplastic tub-
ing corrects the previous thermal
limitations of polyvinyl com-

pounds, as becomes evident from

ENDURANCE BENT 180° AROUND £5/16” MANDREL,
HEAT 4” SAMPLES EXPOSED YO 135° C FOR 30 MINUTES SHOW LESS THAN
SHRINKAGE 3.5% SHRINKAGE.
FLAME

TURBO REL-16 WILL NOT BURN OR SUPPORT COMBUSTION,
RESISTANCE )
WATER NEGLIGIBLE — APPROX. 0.65%. NO DIMENSIONAL CHANGE BEFORE OR
ABSORPTION AFTER IMMERSION,
ELECTRICAL DIELECTRIC STRENGTH AT 28° € — 1600 VPM (SAMPLES TESTED—.020
PROPERTIES NOMINAL WALL)

the data presented in the accom-
panying table of properties. This
data also discloses other significant
factors important in meeting rigid
specifications. of essential electrical
and physical characteristics.

Complete, detailed information in-
cluding Electrical Testing Labora-
tory reports on TURBO REL-16
will be supplied on request.

ey
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WILLIAM BRAND & COMPANY

276 FOURTH AVE., NEW YORK 10, N. Y. — 325 W. HURON ST, CHICAGO 10, HL. -
z H ) - i b _-3‘3

5

OTHER TURBO PRODUCTS

INCLUDE FLEXIBLE VARNISHED TUBING,
FIBROUS GLASS TUBING, SATURATED
SLEEVING, PLASTIC INSULATED WIRE,
MICA ond MICA PRODUCTS, VAR-
NISHED CAMBRICS, INSULATING PAPER
and TAPES, etc.

doy, on company letterhead, pleose,

Write for samples to-

D, e

!
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MARION METER
| SPECIALS...

‘SIGN POSTS OF

. . . Selected by BOONTON Radio Corp. Engineers for
Their New Type 202-B FM SIGNAL GENERATOR.

The Boonton Radio Corporation, manufacturers of L e t M A R I 0 N s 0 I v e Y 0 ur

fine electronic test equipment, selected Marion to design
and create two “special” meters for their new FM Signal - 1]
Generator. One of these Marion “specials” is used for “spe0|a| Instrument PrOhlem
indicating modulation, another as an RF monitor.
* *
Quickly...Economically...Accurately!

The Marion Modulation Meter provides three scales,
0-80 kc. deviation in 5 kc. increments, 0-240 kc. deviation

in 10 kc, increments and a 0-509%, amplitude modulation, -

with calibration marks at 30 and 50%. The Marion RF T h ere’'s A MARI o N MET E R
Monitor Meter is used to standardize the power level of ]
the last RF amplifier stage. Both of these “specials” are

For Your Requirements

hern.u?tlcally sealed and elect.ro-statlcz.all.v shielded to insure For standard requirements yow’ll find a meter
precision performance despite humidity, dust and other
disturbing external factors. Both meters fulfill the need to fit your needs in our complete line of electrical
for high torque-.to—welght ratio and ex.tremely low pivot indicating instruments. Marion Glass-to-Metal
roll. .. accomplished by the use of Alnico V Magnets and
Osmium Iridium Alloy Pivots. Truly Hermetically Sealed Instruments are a

feature of our standard line . . . cost no more

Asin this case, close co-operation between manufacturer
and Marion brings optimum results. An instrument such as
the 202-B FM Generator, which meets the rigid require- teed.
ments set forth by leading FM and television engineers
throughout the country, is the result of this type of co-
operation.

The Name "MARION” Means the "MOST” in Meters

® MARION ELECTRICAL
E— INSTRUMENT COMPANY

' Manchester, New ‘Hampshire
EXPORT DIVISION 458 BROADWAY NEW YORK 13, U. S. A. CAB_ES: MOFHANEX
IN CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO,

than most unsealed meters . . . are 1009, guaran-

Write TODAY for complete information.

ELECTRONICS — December, 1947 43
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(Advertisement)

Laboratory set-up for measuring tone of chime tubes. Lissajous figure on screen of cathode ray oscillo-
scope is being used to determine the frequency cycles per second) of the chime's fundamental note.

T 7

BECAUSE of the importance of the
market for brass tube used in door
chimes,Reveresometimeagoembarked
upon a complete scientific study of the
musical qualities of such tube, to deter-
mine the factors responsible for pleas-
ing tone. Here is a brief report of the
work, which offers an example of the
thoroughness with which Revere at-
tacks problems concerning the appli-
cation of its mill products.

The first step was purely experi-
mental. We proceeded by ear. Over 100
samples of tubes in various alloys,
tempers and gauges were hung up,
struck, listened to, and preferences
obtained from many people. These
tests indicated not only what was the
best alloy, but also what were the
proper temper and wall chickness

44
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requirements to produce the most
acceptable and desirable tonc. But
Revere did not stop there. It was desir-
able to know what made that tonc
preferable, what were the factors that
influenced it, and how they could be
controlled. It was felt that only with
such complete information in hand
could Revere be in position to control
chime tube quality accurately, and fill
customers’ orders reliably with a stand-
ard product.

The project then was turned over ro
a laboratory physicist who is also a
talented musician. Here began the most
ambitious and lengthy and scientific
part of the work, employing the most
modern electronic apparatus, including
a beat-frequency oscillator and  a
cathode ray oscilloscope. These made

www americanradiohictory com

it possible to dissect the tone produced,
measuring the frequency and intensity
of the fundamental note and its partials
with an accuracy of one cycle per
second. Much new information was
uncovered. For example, the strike tone
so clearly heard when the chime is
struck does not actually exist in the
tube, burt is a difference tone berween
the Ist and 3rd partials. Hence, for
good tone, those partials must be
equal in intensity and duration.

It requires seven closely-typed pages
just to sum up the work in general
terms; the laboratory records fill a
large volume. The net of it is that
Revere really knows about all there is
to know about chime tubc, scientifi-
cally, musically, physically, and, of
course, how to produce it. If you need
such tube, come to Revcre,

Pethaps you use brass tube not for
1ts sound, burt for its corrosion resist-
ance, strength, machinability, the polish
it takes, the case with which it can be
bent, soldered, brazed, plated. Revere
also knows how 1o control the facrors
influencing such applications, so come
to Revere for brass tube for any pur-
pose.

Revere also makes other types of
tube, including copper water tube,
condenser tube in such alloys as
Admiralty, Muntz, cupro-nickel, tube
in aluminum and magnesium alloys,
lockseam tube in copper alloys and
steel, and electric welded steel tube.
Many of these can be had not only
round, but also square, rectangular,
oval, and in various flutings and special
shapes. The Revere tube line therefore
1s complete, and awaits your orders.

The Technical Advisory Service will
gladly collaborate wich you in such
matters as selection of alloys, rempers
and gauges, and in fabrication pro-
cesscs.

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801

230 Park Avenue, New York 17, New York

Mills: Baltimore, Md.; Chicago, Ill.; Derroit, Mich.;
New Bedford, Mass.; Rome, N. Y. — Sutles Offices in
Principal Cities, Distributors Everyuhere.
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A GOOD TRADEMARK

i

BUT A REFLECTION OF

Marny OTHERs

WHEN a manufacturer puts his trademark

on a product, he not only expresses pride in his own
workmanship, but also his confidence in the trade-
marks of those who have contributed vital parts to its
manufacture. For instance — on capacitors he recog-
nizes the El-Menco branding as his assurance of

trustworthy performance under all operating conditions.

Fier R — [T
MICH  CAPACITORS
i e | 500 2

JOBBERS & DISTRIBUTORS Foreign Radio and Electronic Manufacturers

Arco Electronics, communicate direct with our Export Depart- .
135 Liberty St., New York, N. Y. ment at Willimantic, Conn., for information.

is Sole Azent for EI-Menco Products
in  United States & Canada

THE ELECTRO MOTIVE MFG. CO., Inc., Willimantic, Conn.

Write on firm letterhead

MO}‘DED MICAE E CDMICA TRIMMER
CAPACITORS

ELECTRONICS — December, 1947 45
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DD = 2 MIE/s,
unit extendibili

The D.S.10 is a general purpose transmitter with many unusual features, suitable for airports,
ship /shore, point-to-point, mobile communications, etc. In particular, its scope can be extended
to include up to six R.F. units which can be used as follows: (A) Instantaneous selection of
any single channel at full, reduced or low power—C.W., M.C.W. or ’phone; (B) Simultaneous
operation of two C.W. channels at § kW each or 3 C.W. channels at 3 kW—both arrangements
with independent keying—or two C.W. channels at 3 kW with common keying ; (C) one C.W.
channel at 3 kW plus one ’phone channel at 3 kW. These facilities and many others can be
provided with either local or remote operation. Keying speeds up to 600 w.p.m.

Write for brochure to :—

Srandard Telephores and Cables Limired « TELECOMMUNICATION

ENGINEERS « OAKLEIGH Rmm@@ N
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DRIVER-HARRIS, gy

Wire and Ribbon ~— .
Resistor and Radio Alloys \

FOR RESISTANCE

There are Driver-Harris Alloys for every electrical resistance requirement.
Most widely used are:

... Nichrome* and Nichrome* V, for winding large value resistors where
overall size is limited, but dependability is a must.

...Manganin, when specifications require fixed stability and constant
resistance under normally variable operating conditions; examples being
precision bobbins, potentiometers, National Bureau of Standards type
resistance standards.

... Advance*, most frequently spccified for precision resistors in electric
meters and laboratory testing devices, because in its finer sizes it has a
temperature coefficient of only +.00002/°C.

...Plus a total of more than 80 electrical heat and corrosicu-resistant
alloys which singly, or in combination fill any electrical resistance
/ specifications.

/' FOR RADIO

Always abreast of the latest developments in radio metallurgy, Driver-
Harris has been headquasters for Radio Alloys since the earliest days of
the industry. In greatest demand are:

... Nickel and Nichrome*, for plate strip. Thin but rigid, they take a
tightly adhering heat radiation coat.

... Filnic* Alloys, in botk: fine wire and ribbon, take a tightly adhering
oxide coat. They are spooled and packed with unusual care to assure
retention of original properties in transit.

... Gridnic* Alloys, having a very low electron emission — especially
suitable in tubes where back-emission is involved.

...Cathode Sleeve Material: special melted Nickel Alloys to meet any
emission requirements.

Other widely accepted D-H Alloys, meeting or exceeding most radio
specifications are: Nilver®, #42 Alloy, #52 Alloy, and Nickel "A".
I(D'l. f(E". PPZI’.

For efficiency and dependability —
Specify Electrical Resistance and Radio Alloys by —

Driver-Harris
COMPANY
HARRISON S NEW JERSEY Vs

BRANCHES: Chicago ® Detroit ® Cleveland ® Los Angeles ® San Francisco ® Seattle
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada /‘lrude Mark Rzg. U. S. Pai. Of.

/
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201B AUDIO OSCILLATOR

Mects every requirement for
speed, accuracy, wave-form
purity, case of operation in
FM and other fields where
high fidelity is most impor-
tant. Provides 3 watts output
into 600 ohm resistive load.
Distortion held to 1% or less
at 3 watts, 15% at 1 watt out-
put. Excels in testing high fidelity amplifiers, speakcrs, and
in comparing frequencies. Qutput controlled by volume con-
trol ahead of amplifier, or attenuator controlling amplifier
output. Attenuation approximately linear from 0 db to 40 db.

410A VACUUM TUBE VOLTMETER 330B DISTORTION ANAL

This -bp- voltr_neter employs a special -bp- di- -bp-'s newest and finest distortion

ode probe which places a low capacity of ap- measuring instrument. Unusually

proximately 1.3 uuf across circuit under test. valuable for the measurement

Combination of this low capacity and high throughout the audio spectrum

input resistance results in great measuring ac- in broadcast, laboratory or pro-

curacy without detuning or danger of loading sbvaiem prol;lems. R TS Fa

circuit. Frequency response is =1 db through- erage value of "total” distortion

out the instrument’s range. Six voltage ranges at any frequency from 20 cps to

provide full-scale sensitivities from 1 to 300 20,000 cps. Accurately makes

volts. Besides covering frequencies from 20 cps A G T 8 ]l e

to 700 mc as an a-c voltmeter, this -bp- 410A 100 microvolts. Linear r-f detector makes possible measurement
isa d-c voltn.leter with 100 megohms input im- direct from modulated r-f carrier. As voltmeter, measures voltage
pedance. It is also a precision ohmmeter for level, power output, amplifier gain; or serves as high-gain wide-
resistances, 0.2 ohms 10 500 megohms. band stabilized amplifier with maximum gain of 75 db.




450A WIDE BAND AMPLIFIER

Here is a new, wide-banc instrument
for laboratory or procuction use.
Provides exceptional stzbility at 40
or 20 db gain. Gives frzedom from
spurious responses. Low phase shift
assured by straightforward, resist-
ance-coupled amplifier design, to-
gether with inverse feedback. Fre-
quency response flat within 15 db
between 10 and 1,000,0)0 cps. Vary-
ing tube voltages or aging tubes
have no appreciable effect on gain or other characteristics. When
used with -hp- 400A Vacuum Tube Voltmeter, increases voltmgt(_:r‘s
sensitivity to 100 times. Increases bridge and recorder sensitivity.

610A UHF SIGNAL GENERATOR

This new -bp- generator is an extremely
stable general-use laboratory standard for
measurements between 500 and 1350 mc.
Throughout those frequencies it gives ac-
curately known voltages ranging from 0.1
microvolt to 0.1 volt. R-f output may be
continuous, amplitude modulated, pulsed
or square-wave modulated. Pulse length
can be controlled between 2 and 50 micro-
seconds. Pulse rate is variakle 60 to 3000
times per second. Instrument is particularly
valuable for determining gain or align-
ment, antenna data, standing wave ratios,
signal-to-noise ratios or circuit “Q."”

650A WIDE BAND OSCILLATOR

Continuous frequency coverage 10

cps to 10 me, is provided in this sta-

ble, new -hp- oscillazor. Output is

flat within 1 db. Voltages available

range from .00003 to 3 volts. 94”

scale-length, 6 to 1 micro-controlled

tuning drive, 50 db output attenua-

— tor variable in 10 db steps. Output

voltage divider provides 6 ohm internal impedance. -bp- 650A is

specially designed for testing television amplifiers, wide-band

systems, tuned circuits, receiver -alignments, and checking filter

transmission characteristics. And, this precision-built -hp- oscilla-

tor serves admirably as a power source for bridge measurements
or as a signal generator modulator.

-hp- 335B FM MONITOR

This new -hp- 335B is the finest FM

monitor ever developed. Requires

no attention during operation. Pro-

vides continuous measurement of

carrier frequency and modulation

swing. Approved by F.C.C. for FM

broadcast service. Frequency range

88 to 108 mc. Audio output has less

i than 0.25% residual distortion. Au-

dio output supplied with 75 microsecond de-emphasis circuit, flat
within 15 db of standard curve, 20 ¢ps to 20 kc. Residual noise and
hum in audio output at least 75 db below 100% modulation. Mod-
ulation may be monitored at control console or other remote point.

www americanradiohistorv com™

710A POWER SUPPLY

Light, compact, inexpensive, this-bp-

power supply is an excellent all-

around source of d-c power. It re-

places batteries for temporary setups,

or serves as permanent installation.

Output varies approximately 1%

with changes in load current to 75

ma or normal line variations. Noise

and hum level exceptionally low.

Output unusually stable over long

periods of time. Instrument also con-

tains auxiliary center-tapped 6.3 volt source providing 5 amperes
a-c. Output is continuously variable, 180 to 360 volts, and is prac-
tically independent of either line voltage or applied load.

202B LOW FREQUENCY OSCILLATOR

This newest - bp- oscillator gives

maximum speed and accuracy for

tests between 145-and-1000 cps. Par-

ticularly designed to test perform-

ance of electro-cardiograph and

electro -encephalograph equipment,

check vibration or stability of me-

chanical systems, simulate mechan- -

ical phenomena, check geophysical cquipment. Throughout _f{e-
quency range provides excellent wave form. Frequency stability
within 5%, including initial warm-up drift. Output is 10 volts
maximum into 1000 ohm resistive load. Four frequency ranges.
Cps read direct on large illuminated dial. Tuning is con:rolled by
direct or 6 to 1 micro-drive vernier.

616A UHF SIGNAL GENERATOR

Here for the first time is a precision
instrument making possible fast, di-
rect output and frequency readings
between 1800 to 4000 mc, plus
simplified controls and a choice of
c-w, pulsed, delayed or limited f-m
output. No calibration charts are
necessary. R-f output ranging from
0.2 volt to 0.1 microvolt is available.
Output continuous, pulsed or fre-
quency modulated at power-supply N -
frequency. Wide selection of pulse rates, internal am external
synchronization. Stability approximately 0.005% per degree centi-
grade change of ambient temperature.

AUDIO SIGNAL GENERATOR -hp- 206A

Here is a source of continuously var-
iable audio frequency having total
distortion of less than 0.1%. High
stability, frequency response flat
within 0.2 db beyond output meter.
Output impedances are 50, 150 and
600 ohms. Instrument provides con-
tinuously variable frequency range
20 cps to 20 ke, tunable throughout
3 bands with a 47” micro-controlled dial. Precision attenuators
vary output signal level in 0.1 db steps over 111 db range. Both
-bp- 206A generator and -hp- 335B Frequency Modulat on Monitor
can be supplied in special colors to match transmitter installations.




SIDE-MOLDED IRON CORES

The ratio of induction to magnetizing force is greatly improved in these

popular iron cores by the Stackpole side-molding process. Conventional

processing whereby molding pressure is exerted from the ends obviously END
. . . . . . MOLDED

results in a dense grouping of iron particles at these points with a cor-

responding decrease in permeability with respect to length. Stackpole

side-molding, however, aligns particles in_even density along the entire

length. Greater iron core efficiency is thus assured. The method is par-

SIDE
ticularly advantageous in the manufacture of long, thin cores. MOLDED

In addition to units in broadcast band frequencies, Stackpole now

offers side-molded cores in short wave frequencies for FM and television.

Samples gladly submitted to your specifications.
This diagrammatic illustration shows
Write for Stackpole Electronic Components Catalog. RoRconvERtiohalicoTe s ImalTediby,
applying pressure to the ends, re-

2 B sults in a dense grouping of iron
Electronic Components Division particles at these points. In side-

STACKPOLE CARBON COMPANY, ST. MARYS, PA. molded cores, however, any density

resulting from molding pressure ex+
tends evenly along the entire length
of the core, assuring uniform per-
meability with respect to length,

STACKPOLE IRON CORE HEADQUARTERS

STANDARD AND Hl_GHK-‘,FREQUENCY»TYPES ‘* IRON SLEEVE CORES « IRON CUP CORES
IRON' SCREW CORES . . . and mdny. special types, shapes and sizes.
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Skillful engineering, highest quality materials, latest production tech-

give you perfect installations . . . a min-

imum of rejects . . . ouistanding

performance!

l
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u
@
| |
|
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\
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We invite your inquiry on
custom made units foe
industrial application.

Get this easy-to-read cat-
alog from your distribucor
—or write to factory direct.

MAN ACTURING CO., INC.
/{a/ 27y WM{"":‘#(?J-

WEST LAKE AVE. NEAR LEHIGH . GLENVIEW, ILLINOIS
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OF NEW MOBILE
¥ TRANSMITTER DESIGNS

HY69 — the original

instant -heating tube,

THE ORIGINAL INSTANT-HEATING TUBE

Because they fill a real need for conserving filament power, Hytron instant-heating
tubes are in. Yes, the 2E25, 2E30, HY69, HY1269, and 5516 are in the new mobile
transmitter designs of many famous friends—too many to thank in this small
space. The 2E25 and 2E30 also appear on the Army-Navy Preferred List. Why so
popular? With no standby current, battery drain can be cut to 4% of that with
cathode types—attainable power output and range increase. Potentials of rugged
filaments are centered for battery operation. Beam pentode versatility simplifies
the spares problem—one type can power all stages. Join the leaders. If you build
mobile equipment— for land, sea, air—put Hytron original instant-heating, easy-on-
the-battery tubes on your preferred list.

Bendix MRT-3A, 152-162 mc f-m toxicab

transmitter uses 2E30°s generousiy.

Harvey labora-
tories chose
2E30's, 5516's for
its Model 542 f-m

transmitter.

FMTR-25-YC. Note emphasis
on 2E30 and 5516.

Jefferson-Travis Model 351, 35-watt marine

radio-telephone employs HY49's.

KAAR

ENGINEERING
CO.

Kaar FM-50X features 2E25, HY49 throughout, 5516 power both driver-doubler and
Hyfron instant-heating tubes since 1939. final of Motorola’s Model FMTRU-30D, l

WRITE FOR FREE NEW
DATA SHEETS :
" 2£25, 2E£30, HY59,
HYI269, 55/6.

52
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*
PROGAR is a new instrumenc:. .. Notl just a Limiting or Governing amplifier,
bal a new dev.ce incorporating a Guardian Memory circuit (Level Restoring Action)

with improvel PEAK LIMITING.

Dynamic expression is preserved in the
PROGAR by the Memory (time delay) circuit in
the Guardian. When the program level decreasés
this Memory Portion holds the gain constant for
a predetermined adjustable period of time and
then lets the Guardian slowly act to restore the

program level to its original value.

The Guardian in the PROGAR vprecedes the
Peak Limiting . . . therefore a regulated signal
is fed into the limiter...maintaining consistent,
pre-set peak limiter action and assuring a higher
percentage of modulation than can he obtained
with a limiter alone.

*Reg. U. S. Pat. OF.

For Complete PROGAR inforination write for Bulletin #1011
Shipmenits are being made norr.

Langevin Mlanufacturing Corporafion b

37 WEST 65™ STREET, NEW YORK 23, N. Y.
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you can’t beat the effectiveness of

STRUTHERS-DUNN’S 5,348 RELAY TYPES

With 5,348 standard types to choose from . . .

HERE ARE RELAYS FOR ALMOST EVERY CONTROL APPLICATION —

Data Bulletins available on any of these general types With each type subject to many electrical and
SMALL RELAYS POWER RELAYS SENSITIVE RELAYS mechanical adaptations . . .
Midget—General Pur. Large Power—Mercury Swing Low Power—
pose—Yending Machine Mercury Clapper—Nutcracker Snap Action Struthers-Dunn can readilvy match the rela re-
(D-C)—High Yoltage M Y
INSTRUMENT-CONTROLLED ~ MEMORY RELAYS (Mechanical Latch) quirements of both your circuit and your budget.
RELAYS Industrial Types—VYibration-Resistant Types Prices are well in line-—and, by way of go()d meas-
SEQUENCE RELAYS SPECIAL-PURPOSE RELAYS TIMING RELAYS ure, you get all of the advantages of well designed,
Ratchet Types—  Lamp Control—Polarized—Close  Inertia—Thermal . .
Mulfipole Types Differential—Overload Motor ~ Motor-Operated sturdily constructed relays that are specifically
Reversing—Telephone Signalling . v . N N
tailored” for your particular application.

STRUTHERS-DUNN, INC., 150 N. 13th St., Philadelphia 7, Pa.

STRUTHERS-DUNN
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RF HEATING TUBES DESIGNED
ey and PROCESSED ESPECIALLY
FOR RF HEATING PURPOSES

To Machlett Laboratories the tube needs of the RF heating industry have
been a challenege — no less than they have been a source of deep concern
to the industry itself. The electronic heating industry has now grown to
such importance as to require —and merit—the best the electron tube
industry can produce . . . and here the “best” /st mean tubes designed

and processed especially for its needs, not “‘hand-me-downs,’

no matter

how high in quality, from communications or other fields.

For this reason . ..

MACHLETT LABORATORIES

their initial step in a planned program
2o provide the RF heating industry
for the first time
with a line of tubes designed, processed,

and serviced exclusively

for its use

Machlett Laboratories’ announcement sev-
eral months ago of RF Heating Tube Types
ML-5604 and ML-5619 constituted the
first tangible recognition by the tube indus-
try of the special requirements of the
electronic heating ficld. These tubes, fea-
turing above all else an unquestioned abili-
ty to handle—without penalty to life or per-
formance— the most severe load mis-match-
ing and the unusual physical conditions
inherent in industrial service, marked the
beginning of a new concept of serviceto this
growing industry. Unmatched in mechani-
cal ruggedness, they embody materially
heavier sections, sturdier grid, cathode
and terminal construction, and principles
of tube design and processing which assure
better performance and longer life.

These same principles are now embodied
in five new tubes—ML-5658, ML-5666,
ML-5667, ML-5668 and ML-5669. Thus
there is now available — for the first time—
for both initial installation and for replace-
ment, for all induction and dielectric heat-
ing purposes from 5 to 50 KW, a selection
of tubes, each of which is custom-made for
the job it has to do.

Machlett RF Heating Tubes will be sup-
plied — where desired — with scientifically-
designed terminal connectors affixed to the
tubes at the factory. Flexible leads will be
permanently attached in lengths to meet
equipment manufacturers’ requirements.

To the RF Heating Equipment manufac-
turer these Machlettelectron tubes and acces-
sories will provide the first real freedom
from “tube worries” and assure user satis-
faction. They will contribute to demon-
strating the effectiveness and economy of

ELECTRONICS — December, 1947

electronic heating. Priced only slightly
higher than the standard communication
tubes generally sold for this purpose, they
will prove lowest in cost through better per-
formance and materially longer life.

Write for complete technical data on this
new linc of tubes and accessories. A Mach-
lett Application Enginecer will gladly visit
you at your request.

MACHLETT LABORATORIES, INC.
Springdale, Connecticut

AUTOMATIC SEAL WATER JACKET. No tools
needed to open and close the new Machlett water
jacket. No worry about tube breakage or water
leakage. Jacket cannot be opened unless water
pressure is off, nor closed unless tube is properly
seated. Your hand opens and closes a perfectly
safe seal with just a single twist.

S0 Years of Electron Tube Experience

www americanradiohistorv com

ML-5619 RF HEATING TRIODE,
water cooled with avtomatic seal
jacket, or for forced-air cooling
(ML-5604).
Maximum Input ... 32.5KW
Maximum Plate

Dissipation (ML-5619) .... 20 KW
Moximum Plate

Dissipation (ML-5604) .... 100 KW

Maximum Input ... 60 KW
Maximum Plate Dissipation.. 20 KW

(Will replace Type 880 without equip-
ment modifications)

Automatic seal water jacket as shown.

ML-5667 FORCED-AIR COOLED
TRIODE, available for water cool-

ing ML-5666, with automatic seal
jacket,

Maximum Input ... ... 20 Kw
Maximum Plate

Dissipation (ML-5667) .... 7.5 KW
Maximum Plate

Dissipation (ML-5666}) .... 12.5 KW
(Will replace Types 889A and 889RA
without equipment modifications}

ML-5668 WATER-COOLED RF
HEATING TRIODE, available with
autamatic seal jacket.

Maximum Input ... ..........28 KW
Maximum Plate Dissipation.. 20 KW

(Will replace Types 892 ond 892R
[by ML-5669] without equipment modi-
fications}
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No matter how you look at it, you'll find many reasons
why Karp-built cabinets, housings and enclosures will
add value to completed equipment assemblies.

We will follow your designs with fidelity, or our
design specialists can suggest design ideas which will
enhance appearance, achieve ruggedness, save space
or weight. Our work insures uniformity and accuracy—
which mean production economy both in the fabrica-
tion and in your own assembling operations.

At your service is our staff’s combined "know-how"
gained in 22 years of specialization. Our tool and die

Cabinet
for ship-to-shore
transmilter and receiver

department is so complete that we often save custom-
ers special die costs. We make our own dies and do all
our own finishing. We do all kinds of welding—includ-
ing spot-welding of aluminum with electronic timing
controls.

It's the hard-to-do type of craftsmanship that brings
out the best in our trained minds and skilled hands. We
invite your inquiries on any sheet metal fabrication.

Any Metal ® Any Gauge ® Any Size
Any Quantity ® Any Finish

KARP METAL PRODUCTS CO., INC.

124 - 30th STREET, BROOKLYN 32, NEW YORK

Custorm Coaflimen in Fhoot Melal
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CAPACITANCE “ON-THE-NOSE”
FOR HIGH CURRENT, HIGH POWER
ELECTRONIC CIRCUITS

The variable capacitance feature of Lapp Gas-Filled Condensers permits you to
“tunc-to-a-whisker,’’ with power on, to get the most out of any high current,
high power circuit. And once set, this gas-diclectric unit delivers uniformly—
no “‘warm up,” no change of capacitance with change in temperature. Non-
deteriorating, too, the Lapp unit is truly puncture-proof and will outlast al-
most any other components of any circuit of which it is a part. In addition to the
variable unit, there are adjustable units, continuously adjustable within their
range but not designed for frequent “tuning dial”” adjustment, and fixed capaci-
tance units. Current ratings range up to 500 amperes R.M.S.; power ratings to
60 Kv peak load. Capacitance to 60,000 mmf. (for fixed units); to 16,000 mmf.
(variable and adjustable units). Higher ratings on special design order.

ELECTRONICS — December, 1947
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Elevator-
Escalator Makers,
foo,

“Get a Lift”’

in assembly speeds
and sales appeal

]

o« £
]

... when AMERICAN PHILLIPS SCREWS
Fasten Better Faster!

Production goes up, cost goes down for

elevator-escalator builders, appliance, furniture, avto and other manufac-

turers who assemble with fast fumble-proof, automatically straight-driving

American Phillips Screws! This maintained speed means TIME SAVINGS

UP TO 50%—with a bonus in no scars or work spoilage and added
safety for workers.

No burrs to catch hose ar clothes with

’ this smart, decorative, straight-set screw head that speaks quietly of solid

NGED DRIVER CAN'T Sl“;s‘s’“‘ construction from here on in—that’s the American Phillips Screw. Why

(:F PHILIPS 'I‘APER‘D_‘*“C not get these competitive advantages in speed, sales and COSTS
- today? Write:

AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND
Chicago 1I: 589 E. lllinols St. Detroit 2: 302 Stephenson Bullding

ALL METALS: Steel,
Brass, Bronze, Stain-
less Steel, Aluminum,
Monel, Everdur (sili-
con bronze)

1
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THOUSANDS OF SUCCESSFUL W??’Z’éAPPLICATIUNS PROVE

Series R Stepper

Three basic types of A.C.
and D. C. operation: con-
tinvous rotation, add ond
subtract, electrical reset.
First two types hove 40
active pasitions, electri«
col reset has 36 contacts,
All three types follow 10

vises per second withe
in rated voltage range.

T-110 Time D;Iay

Provides deloyed opera.
tion from 10 to 60 seconds
vsing o resistance wound
bi-metal strip. In radio it

revents damage to recti-
iers and tube filaments by
retarding plate current untit
tubes ore sufficiently heated.
Used widely in industry
to change circyits ofter o
predetermined interval.

RELAYS

6z GUARRDIAN

Series 95 D.C. Reloy

Midget telephone type
unusyol for amount of
power provided. Size
only 1 7/16" x 1 3/8”
x 1”. Three outstanding
features — frictionless
pivot — proper copper-
iron bolance—capacity
to carry up to 8 single
pole, single throw
contact combinations.

&N

Series 220 A.C. Relay
Capable of breaking
currents up to 20 amps
ot230v.,60c., A.C.,
non-inductive load.
Bakelite contact block
tests 1500 v. break-
down to ground.
5/16" dual contacts
minimize orcing.

Series 600 Reloy

Small, compact, low-
cost. Size: 2 1/8" x
11/2" x 1 1/8",
Contact combina-
tionsup to 4 P.D.T.
Power consumption,
6 V.A. Max. cop., 8
amps, 3 v. to 230 v.
A.C,or3 v.to110
v. D.C. Coil ond
contact assemblies
interchangeable.

Zoit Choice

OF DESIGN ENGINEERS

Series 100 A, C. Relay

Used successfully in
automoatic home
washing machines.
1t is incorporated in
mony new house-
hold applionces now
on drafting boards.

/

Series A-300 Relay

Designed for low lass
antenno chonge-aver.
Straight line positian
of screw terminals and
contact springs maine
tains equal spacing thry
relay from transmise
sion line to tcansmitter,
Reduces impedance
mismatch to minimum,

Series 12 A. C. Solenoid

For intermittent and
continuous duty. Roted
ot 6 v.t0230v,, 60c.,
A. C. Stroke ronges from
1/8" up to 7/8". Series
6 D.C.roted 6 v. 10 230
v.Stroke1/8" up to 2",

Faced with responsibilities for the design and successful performance of their companies’products,
American design engjneers are eagerly turning to Guardian Electric first for relays and complete
control assemblies. They find at Guardian a vast wealth of application and performance data,
an expert engineering staff with more than a decade of specialized experience solving the
most complex and widely diversified control problems. Such experience offers design engineers
an extra bonus value thru practical suggestions and valuable specific recommendations given
without cost or any obligation. Should your design call for a "special” control, Guardian has
probably built the self-same principle you seek into one of its large line of basic type units,
When such a basic type unit becomes the "special” you need thru slight variations, the savings
in time and money are substantial, you circumvent die costs and beat delivery schedules in the

bargain! Should special engineering be required, our staff is at your disposal. Write — call on

Guardian for these excellent controls designed by Guardian engineers for engineers. Expert
advice is yours for the asking to help you design better products thru improved techniques
which are now so vital to meet competition.

GUARDIANN\¢

¥

1625-P W. WALNUT STREET

A COMPLETE LINE OF RELAYS SERVING AMERICAN (MDUSTRY

ELECTRONICS — December, 1947
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Where there i %fw/wmr

There is Wire

Man has always wanted news—and felt a frantic urge

o “‘get the message through.” There were shouters on
the hilltops —a runner to announce the Persian loss of
Marathon. Then horses sped the mails; but they were
vet too slow—too slow for instance to prevent a battle
after the peace was signed.

The telephone was a novelty in 1902—when Belden
Manufacturing Company was founded. The story of
instantaneous communications reads on from there.

Words have conquered space and time —because the
products of the wiremakers have harnessed horsepower.

’ WIREMAKER
! FOR INDUSTRY \

&0 December, 1947 — ELECTRONICS
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Full Frequency Range

30 to 15,000 Cycles, provides uni-
form response over this entire band with
+ 1/, db up to 10 watts of audio power,
within = 1 db over 10 watts. Standard
RMA impedances. Hum balancing coil
structures and nickel alloy shielding.
Included are Input, Output, Driver, and
Modulation Transformers; Modulation
Reactors. Sealed in Steel construction,
stud mounting, with pin-type terminals.

Communications Range

200 to 3,500 Cycles, affords response
with variations not exceeding * 1 db
over the range of voice frequencies. For
use with 600 or 150-ohm lines. Input,
Output, Driver and Modulation Trans-
formers offered. Sealed in Steel con-
struction, flange mounting, with wire
leads or solder lugs.

o AT P 3500

ELECTRONICS — December, 1947
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UNIFORM RESPONSE

AUDIO TRANSFORMERS £+ [ liwoiniem
m ~1 IN 0 FREQUENCY RANGES

Public Address Range

50 to 10,000 Cycles, frequency re-
sponse within = 14 db up to 10 watts
of power, within *1db over 10 watts,
throughout this range. Secondary im-
pedances match 600 and 150-ohm lines,
16, 8 and 4-ohm reproducing systems.
Listed are Driver and Output Trans-
formers. Seuled in Steel construction,
flange mounting, with solder lugs or
wire leads.

ADDISON STREET « CHICAGO 18, ILLINOIS
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APACITY for sheets, tubes and rods at the Formica factory has been
multiplied by four since the war began.

New types of equipment, more efficiently arranged, have prepared the
plant for production on a scale never attempted in the laminated industry.

At the same time new types of resinoids and new types of bases have
made possible the production of better and more efficient materials better
adapted to specific jobs they are expected to perform.

Machining and finishing equipment for electrical parts has been ex-
panded in proportion. So you can send your blueprints here with confidence
that when your order is placed you will get promptly, uniform materials
of high quality, produced in the most efficient way by the finest manufac-
turing equipment, manned by the most competent staff in the industry.

THE FORMICA INSULATION CO., 4661 SPRING GROVE AVE., CINCINNATI 32, OHIO

f
" RADE MaRw REG. U.S: par.0f
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A radio manufacturer was faced with a poten-
tial fire hazard in a new portable radio. A resistor
designed to act as a fuse in the event of failurc of
the electrolytic condenser drew a bad arc when the
fusible link opened up. The danger of fire resulted.

This manufacturer brought his problem to
Bentley, Harris over a year ago. Herc is what he

arc . . . eliminates the danger of fire resulting from
the arcing across the open resistor. Its great flexi-
bility has saved considerable time in installing this
added protection.”

Whether your problem is heat, cold, high
voltages, vibration or any other of the many causes
of insulation break-down, try BH Fiberglas Slecving

recently reported:

jyour product. Sec for yourself its many pro-

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

————————————————————————— USE COUPON NOW-——=————

Bentley, Harris Mfg. Co., Dept. E-17, Conshohocken, Pa.

I am interested in BH Non-Fraying Fiberglas Sleeving for
(product)

operating at temperatures of °F. at

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.

NAME COMPANY
ADDRESS
b4

www americanradiohictory com

Send samples, pamphlet and prices
on other BH Products as follows:

O Cotton-base Sleeving and Tubing

[0 Ben-Har Special Treated Fiberglas
Tubing

December, 1947 — ELECTRONICS



s Sherron
‘¥ Electronics

Unforeseen Events via
Electronics Research

No guess-monger and no axe-grinder is the Sherron
laboratory scientist. He is concerned solely with the
logical tasks of research. There are those who pos-
tulate the imminence or remoteness of threats to our
national security. But the Sherron scientist digs in,
striving to develop electronic techniques and ap-
plications in anticipation of tomorrow's surprises.
He is strictly a scientist, doing a strictly scientific job.
At his command in the Sherron laboratory is the
finest and most advanced electronics equipment. At
his side are Sherron mathematicians, physicists and
engineers of the first rank.

1201 FLUSHING AVENUE

ELECTRONICS — December, 1947
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SHERRON LABORATORY
PROJECTS COVER . . .

Ultra and Hyper High Fre-
quency Techniques

Electron Ballistics
Thermionic Emission

High Vacuum Electronic
Tubes Techniques

Radar: (Detection — Naviga-
tion)

Electronic Control for Drone
and Guided Missiles

SHERRON MEANS RESEARCH IN ELECTRONICS

SHERRON ELECTRONICS €.

Division of Sherron Metallic Corporation

BROOKLYN 6, NEW YORK
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This 2.0 mfd. Sprague Vitamin Q Ca-
pacitor, conservatively rated at

16,000v. D.C., has standard base di-
mensions of 41/,” x 131/,” and is only

121/, high, exclusive of insulators.

SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS
December, 1947 — ELECTRONICS
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Sheet Metal Products ~ such as:

INSTRUMENT PANELS, RADIO COMMUNICA-
TION CASES and ENCLOSURES, OSCILLATOR
BOXES, CHASSIS and CABINET ASSEMBLIES,
RACKS and SPARE PARTS BOXES, WATER-
PROOF CABINETS and BOXES, METAL STAMP-
INGS, FORMING and WELDING of FERROUS
and NON-FERROUS METALS.

We specialize in ELECTRONIC, RADIO, TELE-
VISION and COMMUNICATION METAL PROD-
UCTS. "Whistler and Wiedermann Setups' used

for economic and speedy production.

We can assure you of excellent workmanship and
prompt deliveries. Send us your blueprints and

specifications. We shall quote you immediately.

Qur additional facilities enable us to

solicit your inquiries regarding SCREW
MACHINE ITEMS and GENERAL
MACHINE SHOP PRODUCTS.

S. WALTER Co.

PRECISION SHEEYT METAL PRODUCTS
144 . 146 CENTRE STREET BROOKLYN 31, NEW YORK
Teloephone MAin 4.7395

ELECTRONICS — December, 1947
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CORRECT
LIGHTING

IS iﬂec{

TO THE PERSON
ee.TO THE JOB
\

FLUORESCENT a

68

"The man at the bench needs con-
centrated light. The typist wants
illumination over a greater spread.
The lighting yox might prefer
would probably differ from that
suitable for an inspector, drafts-
man or operator of a bookkeep-
ing machine. How, then, can you
provide efficient localized lighting
for such varied conditions?

You'll find your answer in the
Dazor Floating Lamp. For Dazor
lighting is individually fitted to
the user, to the job. Each employee
gets enough light for clear, easy
seeing . ..light that is properly
placed to free eyes from the strain
of shadows and glare. With no
more effort than pointing a flash-
light, the hand floats the Dazor
reflector to any desired position.
Held firmly by the patented Dazor

INCANDESCENT

www americanradiohistorv com

—— CHOICE OF 4 BASES —

Floating Arm, it stays until pur-
posely shifted.

By installing this personalized
lighting for precision work in
shop or office you encourage
higher production, curb errors
and waste, promote well-being
and safety. And note, please, that
modern design makes the Dazor
Lamp an attractive addition to
your equipment.

Phone Your Dazor Distributor for
more detailed information or a
demonstration. If unacquainted
with this distributor of improved
lighting, write for his name to
Dazor Manufacturing Corp.,
4481-87 Duncan Ave., St. Louis
10, Mo. Iz Canade address in-
quiries to Amalgamated Electric
Corporation Limited, Toronto 6,
Ontario.

MOVES FR“%&
INTO ANy POST )

AND sTAYS PY NG
wirnout 10€

UNIVERSAL BRACKET DESK PEDESTAL
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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

acts like a wedge and rigidly bridges end-play. Ring gives Five big advantages:
End-play can also be taken up resiliently b
. P = ® Secures the cover with its connect-

another type Truarc ring—the Bowed. ing parts in the housing against

Wherever you use machined shoulders, nuts, strong pressure, heavy vibration
bolts, snap rings, cotter pins—there's a Truarc ® Absorbs accumulated tolerances up
ring that does a better job of holding parts to- to .010 (ring diameter is 1.9375)
gether. All Truarc rings are precision engi- ® Eliminates shims, saves material
neered, easy to assemble and dis-assemble, and weight
always circular to give a never-failing grip. They @ Saves 20 minutes’ assembly time
can be used over and over again. ® Simplifies field maintenance by
| facilitating quick dis-assembly, re-
See what can be done for your product: send a assembly

drawing to Waldes Truarc Technical Service En-
gineersforindividualattention withoutobligation.

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

 —— i —— T - —— v - -

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

WALDES

Please send booklet, "’ New Development In Retaining 1

Rings" to: i

Name |

Title. l

Reg.U.S. For. Of. ] Company [
RETAINING RINGS | ™o '

1 ]

WALDES KOHINOOR, INC.,, LONG ISLAND CITY 1, NEW YORK 1 Gity Zone. State. [

Canadian Distrib.: Controlite Engineering & Sales Ltd., 20 Bloot Street W., Toronto ] s o o o e S e D e S e S G S S e e -

WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. S. PATS. 2,302,048, 2,028,484 2,416,882 AND OTHER PATS. rand.

ELECTRONICS — December, 1947 A0
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Now Available---

A Line of PLASTICON GLASSMIKE
RF Transmitting Capacitors

Superior to mica capacitors because:

® Greater safety factor
(3500 VDC Operating; 7500 VDC Test)

(actual size)

The above advanta

TYPE LSG — PLASTICON* GLASSMIKES
3500 VDC Operating — 7500 VDC Test

® Lower RF losses

(See current ratings below)
More conveniently mounted

Less chassis space

sealed)
Silicone-fluid filled

ges are possible by the use of the
Type L film dielectric which has lower losses than mica.

Smaller overall volume

Impervious to moisture
(The GLASSMIKE construction is 100%

GoNe | Con Dimensions | Cunent Rating in RF Amperes | ,_is,—(
s Mtd. Length | 100 Ke 1 300Ke | 1Mc | 3 Mc { Price
LSGsool.j.:_lf 00005 | 19/32'x1-3/16" | 02 | .05 41 | $150
LSG101. . _'ll 0001 | 19/32x1-3/16" | .03 _l 09 94 | 1.50
LSGe51. . | 00025 | 19/32x1-3/16" .05 95 2.9 Il 150 |
LSG501. .. | 0005 | 19/32'x1-3/16" 15 5 30 | 1.50
LSG102. ... J 001 19/32'x1-9/16" | .31 94 45 | 1.70
LSG202. .. ! 002 3/4" x1-9/16" ; __._cs_Q__:_j.o 0 245 |
LSG502. .. 005 434 16| 31 70 | 350
LSG602. .. .. 006 2?}32”;1?9/1?"_ 1;1_9__ :I_ 3.5 ':7.0 3.75 |
LSG103. . | .01 29/32°x1-3/4" | 31 | 50 70 | 435

*PLASTICONS—Plastic Film Dielectric Capacitors

ondenser Products Company

1375 NORTH BRANCH STREET - CHICAGO 22, ILLINOIS

www americanradiohictory com
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P ER MANENT M AGNETS M AY DO 1T B ETTEHTR

~here
permanent magnets

0 IT BETTER!

Flash—goes the Flashtronic, and a fleeting fraction of a
second is forever {rozen on film. Because this revolutionary new
s battervless photoflash unit is powered by a permanent
magnet, it may be relied upon for consistent, dependable,
: ) \ split-second performance.
\ If vou need an independent energy source for your product,
s consider the permanent magnet. And for permanence,
" uniformity, and maximum energy per unit weight, specify
Indiana Steel permanent magnets. Behind the engineering and
; production of each magnet are 37 years of outstanding
il | expericnce as the world’s largest producer of
< H permanent magnels.

More than 25,000 individual applications covering the fields of
communications, transportation, science, medicine, and
industry have been made by The Indiana Steel Products
Company. Our engineers welcome an opportunity to

work out the best application for your needs.

Phantom view of Flashtronic photo 9
unit showing position of its perma- { B
nent source of power—the perma- ”
nent magnel. At squeeze of trigger,
spring-driven magnet whirls within
'wire-wound ring of coils . . . pro-
duces current strong enough to fire
four bulbs simultaneously. Its

“Packaged Energy”
is used in the following
major functions:

1. To transform mechani-
cal into electrical energy.
2. To transform electrical
into mechanical energy,.
amazing generator will actually op- o ~ 3. To create tractive effort.
erate under water . .. is not affected ' ’

by heat, cold, or humidity.

THE INDIANA STEEL PRODUCTS COMPANY

PRODUCERS OF '‘PACKAGED ENERGY' ”VALPARAISO, INDIANA
SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 PpPLANTS CHAUNCEY, WESTCHESTER
6 NORTH <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>