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STEPDOWN AUTO TRANSFORMERS

To reduce line voltage of 200-240 volts, 50-60 cycles, to 100-120 volts
50-60 cycles for operating radios, amplifiers, appliances, etc. Will safely
handle any device consyming wattage up to the ratings shown. With
six foot cord and female receptacle.

Type No. Application Wat. Lbs. List Price
R-41 85 watt capacity 4 $7.50
R-42 125 watt capacity 5 8.50
R-43 175 watt capacity 5, 9.50
R-44 250 watt capacity 12.50
R-45 500 watt capacity 20.00
R-46 1200 waott capacity 35.00
R-64 2500 watts (no cord} 70.00

LINE VOLTAGE ADJUSTERS

with meter

The perfect answer to abnormal or fluctuating line voltage. Adjust switch
so that meter reads at red line and you know that your equipment is
working af correct voltage.

These units combine a tapped auto-transformer with a switch and meter
in a compact, rugged assembly.

The nine tap switch provides for line voltages of 60 to 140 volts on
115 volt output models and 160 to 240 volts on 230 volt output models.
All units are designed for 50/60 cycle service and come complete with
6 foot input cord and plug and outlet receptacle.

Type No. Primary Voltages Sec. Volts Watts Wgt. Lbs. List Price
R-78  60,70,80,90,100,110,120,130,140 115 150 6 $18.00
R-79 60,70,80,90,100,110,120,130,140 115 300 9 22.00
R-80  60,70,80,90,100,110,120,130,140 115 600 13 30.00
R-81  60,70,80,90,100,110,120,130,140 115 1200 21 60.00
R-83  160,170,180,190,200,210,220,230,240 230 150 6 18.00
R-84  160,170,180,190,200,210,220,230,240 230 300 9 22.00
R-85  160,170,180,190,200,210,220,230,240 230 600 13 30.00
R-86 160,170,180,190,200,210,220,230,240 230 1200 21 60.00

ISOLATION TRANSFORMERS

Ideal for isolating line noise, test equipment, AC-DC sets, etc. Excellent
electrostatic shielding. 2000 volt breakdown test. With six foot cord
and female receptacle. Primary 110-120 volts, 50/60 cycles—Secondary
110-120 volts,

Type No. Rating Wat. Lbs. List Price
R-73 100 watts $13.00
R-74 250 watts 24.00

y R-75 600 watts 35.00

R-76 1200 watts 55.00

R-77 2500 watts (no cord) 95.00

150 VARICK STREET . NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: *“*ARLAB"”’
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UHF TELEVISION RELAY EQUIPMENT . . .. 0iiuntnninnnneennennnennnn.. tesetisssrasseasssscsenesasss Cover

Checking transmitter of wideband f-m system designed for intercity relaying of black-and-white television signals
on 1,350 mc, in Philco research laboratory. (See p 86, March)

A NEW APPROACH TO F-M/A-M RECEIVER DESIGN............cc0vuvn. ... 5600A0000000090G0aa0aC P -1

Double superheterodyne with one crystal oscillator has unusual features

INTERVAL TIMER, by E. L. Deeter and W. K. Dau....... 8008 00000600000000 5800060600680 8008 600000060000000 L1
A practical electronic device constructed from available components controls equipment down to 0.1 second

TRIPLE XANTENNA FOR TELEVISION AND F-M, by L. J. Wolf..........cu.o.u..... S .. 88

Method of using single four-bay superturnstile antenna for simultaneous operation of three transmitters

TONE BURST GENERATOR, by R. G. ROUSR. ..ot viit tteenienenieentene et ieeneenennennneennnnenees 92

Universal electronic switch initiates short bursts of tone for code intelligibility research

METAL-CERAMIC BRAZED SEALS, by R. J. Bondley.........cooveeenenunnnennnennnnnn. 60000006600 6600000 i

Titanium hydride and silver give gastight seals stronger than ceramic, ideal for microwave tubes

CENTRAL SIGNAL GENERATOR FOR PRODUCTION TESTING, by Fred Miller. .. .. 5500600 A0000 0090030000 ...100

Eight modulated signals are supplied to 25 test stations in a radio recejver manufacturing plant

SENSITIVE PHOTOELECTRIC PHOTOMETER, by Frank T. Gueker, Jr. ... .ouueevernnanennnnenn... R [ 1

Electronic techniques used to detect smoke before it can be seen

CLIPPING AND CLAMPING CIRCUITS, by N. W. Mather. ... ..... 5000 00a000 0009560 406 00A0 0088630000 e

Collection of basic circuits for removing portions of signals and for restoring or changing average values of signals

EXTERNAL CAVITY KLYSTRON, by Paul G. Bohlke and Francis C. Breeden. ... .......coveuunn... 00000000000 114
Tube and cavities tuning continuously from 7 to 14 cm are described

VOLTAGE-REGULATED POWER SUPPLIES, by Paul Koontz and Earle Dilatush .......cooueruerennnnnn.. 5000 oLk

Practical treatment of a unit comprising a d-c pack followed by series, control and cathode-bias tubes

IMPEDANCE MEASUREMENTS AT VHF, by E. G. Hills...... 50 006600 0000600000630 P 1)

Technique using slotted line and reactance balancer measures antenna characteristics

CATHODE-FOLLOWER IMPEDANCE NOMOGRAPH, by Melvin B, Kline ...........ccvvveveneeennnennnas..130

Relates output impedance, transconductance, and cathode load resistance to facilitate circuit design
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@ Creative men...engineers and engineering draftsmen...plan and build things
to last. By the same token they look for instruments and equipment that will last.

The tracing paper they draw on must be permanent. Their drawings must serve

as lasting records. They may even have to use these same drawings years later

to make new reproductions.

«». high oxtane
gasoline For 79 years there has been a lasting partnership between Keuffel & Esser Co.

equipment and materials and the engineers and draftsmen of America. This

partnership has been so general, that there is scarcely an engineering or construc-

o tion project but what K & E products have played their part in it.

..electric One of these products is ALBANENE* Tracing Paper. lts 100% pure white rag

household appliances fibers are stabilized and transparentized
with Albanite, @ K & E synthetic solid

partners in creating e s m

it cannot “bleed” nor lose its transparency

with time. For complete details, write to your nearest K & E distributor or to

II'J<=|',L.E Keuffel & Esser Co., Hoboken, N. J.
I \ *Reg. U. S. Pat. Off. v

Drafiing, Repreduction,
Surveying Ecmipmert
and Materals.
Slide Ruls,
Measurinz Sapes.

.aﬂoi-"{ e T

L" - =) }
‘ltK : meNl '+|
i
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Weslerm

25B SPEECH INPUT

KANS KDTH KUSC

Wichita, Kansas Dubuque, lowa Los Angeles, California

WMBD . WMBR WNBF

Peorig, lllinois Jacksonville, Florida Binghamton, New York

Here you see a few of the more than 150 new 25B Speech Input
Consoles which have been shipped to stations all over the coun-
try. 25B’s are now coming off the production line in a steady
stream 1o fill orders being received from other broadcasters eager
to install this high quality, economically priced equipment.

Broadcast studios choose the 25B because: its two main chan-
nels handle FM and AM programs simultaneously —its noise and
distortion are well within all requirements for high quality FM

4 July, 1947 — ELECTRONICS
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WDAE ” WGST

Bay City, Michigan Tampa, Florida Atlanta, Georgia

WROV WSAV | W W C

Roanoke, Yirginia Savannah, Georgia Columbia, Missouri

operation over a 15,000 cycle range —all controls are arranged
for maximum operating flexibility and convenience—it’s com-
pletely wired for plug-in cable connection—all parts are accessible
for inspection and maintenance—and its modern styling makes
it really eye-appealing.

For early delivery of your 25B Console, get your order in
now to your local Graybar Broadcast Representative or write
Graybar Electric Co., 420 Lexington Ave., New York 17, N. Y.

— QUALITY COUNTS —

ELECTRONICS — July, 1947
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with the

FOUR-20

TRANSMITTER
' © You can be on the air with the Four-20

Transmitter five minutes after it is unpacked. All you need is a crystal and
a key and you are all set to go with a full 20 watts output at the antenna

terminals.

Stability is assured by an improved oscillator circuit that allows
less than five milliamperes of R.F. current to pass through the crystal.
A special resistor network keeps the load on the transmitter constant with

the key up or down.

And in the Four-20 the matching problem is solved by the special

output coil which will match any transmission line from 50 to 600 ohms.

You will be amazed when those reports come in—RST=599X.

25
4 Write for Descriptive Booklet For phone operation use the FOUR-11
: Modulator, companion unit to the FOUR-20

S ARG

N 2 THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST., NEW YORK 1, N.Y.
sTaBLISHD 1310 MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

6 July, 1947 — ELECTRONICS
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Get iuto Production in a few hours
“% WHISTLER
ADJUSTABLE DIES

Whistler Adjustable .
Perforating Dies are

in use everywhere...

working in both large:

and small presses.

Whistler perforating dies now offer @ coyble-barreled ad-
vantage in getting into production faster. Standard sizes
of round hole punches and dies. .Y32 to 3”...can be shipped
promptly. Special shapes...squares, ovals, rectangles,
group and notching dies, are qaickly made to order.

Equally important, set-ups are simple. .take only a short
time. Same units can be reamanged or units added in
setting up different jobs. Produztion is -hus speeded while

WSk R FSg C Slier GREDJIEREs [ (20 die costs are amortized througk confinued re-use.
Whistler Adjustable Dies. It makes sense to get

;he complets story. .And it's easy to do. Write No special tools are needed. All parts a-e interchangeable.
or your WhistleniCatalogsatoddy: The heavy duty series of punches anc dies easily pierce
materials up to 14" mild steel.
(-3

ELECTRONICS — July, 1547 1
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HERE'S nothing like troubls to bring people together.

That's how some of Revere’s closest friends were
gained—through a mutual scruggle against difficulties,
troubles such as occasionally beset any business.

Take the case of an important electronic product, origi-
nally developed for war use, since the war finding increasing
applications in peacetime services. When manufacture
began, rejections ran extremely high, over 40%, costs were
skyrocketing, and badly-needed production was being lost.
The maker asked if we would care to collaborate in solving
the problem. Of course we would! After studying the
subject in derail (and also under conditions of the greatest
secrecy), we suggested a radical change in the properties
of a non-ferrous product used in the manufacture of the
vital parc with which so mach uouble was being expe-
rienced. New processes of manufacture were developed,
and in a short time test runs of the recommended material
proved successful. Rejections of finished units dropped to
less than 1%. Thus an expensive and vexing bottleneck was
broken, and we gained a new customer and a firm friend.

Let Trouble
be our
Introduction

This success story demonstrates that Revere has an open
mind as well as an informed one, and is always ready to
question the customary, find new answers to new problems,
or to old ones, for that matter. If something is worrying you
in your employment of non-ferrous metals in electronics, get
in touch with Revere, not for ready-made answers, but for
wholehearted cooperation, a joint search for better results.
This help is given freely, without obligation, through the
Revere Technical Advisory Service, which has at its command
the knowledge and facilities of our laboratories, and the
accumulated experience of the entire Revere organization.

REVERE

COPPER AND BRASS INCORPORATED

Founded by Panl Revere in 1801
230 Park Avenue, New York 17, New York

Mills: Baltimore. Md.; Chicagn, 1Il; Detroit. Mich., New Bedford, Mass.;
Rome, N, Y,—Sales Offices in Principal Cities, Distributors Everywhere,

July, 1947 — ELECTRONICS
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BROADCASTING that
earns the approva of
station managers and
listeners a ke under o1y
and all local condit'ens
for reliability, efficiency
and econamy.

ELECTRONICS — July, 1947

COLLINS 21A SKw Air
Cooled BROADCAST
TRANSMITTER made by
COLLINS RADIO COM-
PANY, 11 West 42nd Street,

TUSE SPECIALISTS SIN

GLECTRONIC CORP

25 WASHINGTON STREET, BROOKLYN 1, N. Y., CABLES: “ARLAS"
in" Conado end Newfoundlond: ROGERS MAJESTIC LIMITED, 622 Fleet Street Wast, Toronto 28, Canado

www americanradiohistorv com

The new Collins ZYA hos beev thz choice of keen
executives for cloze 19 a sco e of installaticas in
recent months. \Knowlecge and.exper ence gained by
Collins engineers duriag war time are reflected in
improved design, Isnger life, Figter safety fae ors

and unusval standards of troube free operatior .

CE 1925
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Three types of terminals for
flexibility, convenience

ROD TYPE:

160" diameter rod type
terminals. Designed for
use with conventional fuse
or clip-type connections.
Terminals are solid brass,
silver-plated.

SLOT-AND-THREAD
TYPE:
.160" diameter with X"
x ¥s" slot in one terminal.
Other terminal tapped
6-32, ¥, deep for
‘‘twinning'’ or convenient

DUO-THREAD TYPE:

one terminal tapped 6-32,
X" deep full threads.
Other terminal, 6-32, male
thread 14" length. De-
signed forconvenient series

ortapped series connections.
chassis mounting.

Centralab in response to stated requirements of television project  voltages (not for use in temperature compensation or resonant
engineers, "Hi-Vo-Kaps”, made with high dielectric constant circuits). For complete information about these important new

l Another “first” for Centralab! Designed and developed by  amplifiers for high DC voltages with small component AC
Ceramic-X, are for use as filter and by-pass capacitors in video  capacitors, send for bulletin 946.

Cutaway view 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,

flash test, 500 mmf, +50% — 20% at Flat, horizontal design saves valuable space, allows short leads, convenient
1 megacycle (214% higher at 1 kilo- location to coils, reduced lead inductances for increased efficiency in low and

2 Ratings: 10,000 WVDC, 15,000 VDC 3 Centralab’s new Slide Switch promises improved AM and FM performance!
cycle). Diameter —.990”, length — 510", high frequencies. Designed for maximum reliability and long service life,

10 July, 1947 — ELECTRONICS
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Electronic Industry

Coupling Cap.

PLaTE
2%

Plate Plate RF,
16ad wmemsn By Pass Cap, S Resistor
Resistor .,
R,

+9 .
Dla+e'3u?p|\"

first time, Centralab's new Couplate ofters a complete interstage coupling crcuit required by the Couplate insicad of the
which combines into one unit the plate load resistor, the grid resistor, the usual eight or nine . . . (sce above).

l First commercial application of the “printed cireuit” and now available for the 5 Only four soldered connections are now
plate by-pass capacitor and the coupling capacitor. e That means fcwer errors, lower costs!

conunuing research in high dielectric

omy, small size and extreme dependa-
constant ceramics. Order bulletin 933,

bility.

pass and coupling capacitors. Soon avail-
at your nearby Centralab distributor!

Watch for something new in CRL's line There's none better than this line of Made from Centralab’s original Ceram-
of dependable, high quality ceramic by- ceramic capacitors which combines econ- ic-X, this complete line is result of cur

o

Look to Centralab in 1947 First in component research that means lower
costs for electronic industry. If you’re planning new equipment, let Centralab’s
sales and engineering service work with you. Get in touch with Centralab!

Centy;

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

ELECTRONICS — July, 1947 N
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COMPLETE &'

Here is a complete transmitter maintenance group —
providing every measurement necessary for top-flight operation
from microphone to antenna! Three fast, accurate precision
instruments in one compact whole — specifically designed for
years of trouble-free performance worthy of the finest FM
broadcast equipment.

These are the -bp- instruments that comprise this group.

1. -hp- 335B Frequency and Modulation Meter.
Continuous measurement of carrier frequency and
modulation swing. Low distortion audio output for
measuring and monitoring.

2. -hp- 206A Avudio Signal Generator.

Provides continuously variable audio frequency vol-
tage having a total wave form distortion of less
than 0.1% from 50 cps to 20 ke.

3. -hp- 330C Noise and Distortion Analyzer.

Measures harmonic distortion and noise level from
demodulated carrier or audio channels. Built-in-vac-
uum-tube-voltmeter measures audio level, frequency
response and gain.

All instruments have identical panel sizes for convenient
mounting in relay racks. Can be delivered in colors and finishes
to match your equipment.

GET FULL INFORMATION...WRITE TODAY
HEWLETT-PACKARD COMPANY

1481A PAGE MILL ROAD « PALO ALTO, CALIFORNIA

TEST EQUIPMENT

Carrier Frequency: Continuously moni-
tored with accuracy well within
F.C.C. limits.

Modulation Swing: Continuously meas-
ured at instrument installation and
at control console.

Modulation Limit: Alarm lamp flashes
on instrument and console when
pre-set level is exceeded.

Aural Monitor: Demodulated signal pro-
vides listening check for operator.

Harmonic Distortion: Measured frone ¢-f
carrier or audio channel.

Noise: Measured accurately from FM
carrier or audio channel.

Frequency Response: Overall response,
microphone to antenna, of individ-
ual units in transmitter set-up.

This -hp- Maintenance Group Makes These Essential FM BROADCAST MEASUREMENTS

Audio Transmission: Accurately meas-
ures gain of audio channels.

Audie Level: Measured over range from
+ 50 db to —60 db at 600 ohm level.

Equalizer Circuits: Characteristics of
circuits and lines can be checked
accurately, swiftly.

Oscilloscope Connections: Facilitates
visual study of noise and distortion.

www americanradiohistorv com
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BRIEF SPECIFICATIONS

Frequency Range: Any single frequency,
88 to 108 mc.

Deviation Range: + 3 kc to — 3 ke.

Accuracy: Better than 71000 cps.

Modulation Range: Modulation swing
100 kc.Scale calibrated 100% at 75 ke.

Audio Qutput: Supplied with 75 micro-
second de-emphasis circuit, flat within
Y, db of standard curve, 20 cps to
20 ke.

Monitoring Output: 1 milliwatf into 600
ohms, balanced, at 100% modulation.

Size: Panel 10%;"'x 19”. Depth 13”.

Precision accuracy, unique stability,
new convenience and compact size —
those are but a few of the reasons
why this -bp- 335B is the finest in-
strument ever developed for FM
broadcast monitoring. Here are addi-
tional advantages that help make this
new -bp- instrument an ideal com-
ponent of the -hp- FM group.

Simple to Operate. No adjustments re-
quired during operation.

Independent of Signal Level. Readings
of frequency or modulation meter are unaf-
fected by variations in transmitter level.

Unusual Stability. Low temperature co-
efficient crystal in temperature-controlled
oven combined with specially developed

electronic linear counter circuits provides
accuracy far beyond that required. Meas-
urements do not depend on accuracy of
conventional discriminator circuits.

Remote Modulation Meter. Modulation
may be monitored at control console or
other remote point.

Low Distortion. Audio output for meas-
uring purposes has less than .25% residual
distortion.

Low Noise Level. Residual noise and
hum in audio output are at least 75 db be-
low 100% modulation.

Meets F.C.C. Requirements.

This instrument is small in size, easy
to install, suitable for cabinet or rack
panel mounting. Can be furnished to
match your transmitter color scheme.

BRIEF SPECIFICATIONS

Frequency Range: 20 cps to 20 k¢, 3
bands.

Output: + 15 dbm to matched resistive
loads. 10 volts available for open
circuit,

Output Impedance: 50, 150, 600 ohms
center-tapped and balanced. 600 ohms
single-ended.

Frequency Response: Better than 0.2 db
beyond output meter at all levels.

Distortion: Less than 0.1% above 50 cps.
Less than 0.25% from 20 cps to 50 cps.

Hum Level: At least 70 db beiow output
signal, or more than 100 db below 0
tevel, whichever is larger.

Size: Panel 10%;”'x 19”. Depth 13",

ELECTRONICS — July, 1947

The -hp- 206A Audio Signal Gen-
erator provides a source of continu-
ously variable audio frequency vol-
tage having a total distortion of less
than 0.1%. This feature, combined
with high stability, flat frequency re-
sponse, and great accuracy of output
voltage, makes it an ideal component
for FM station maintenance. Here
are some of this instrument’s unusual
advantages:

Distortion less than 0.19 between 50
cps and 20 kc.

Continuously variable frequency range,
covered in 3 bands, micro-controlled dial,

wWWw americanradiohistorv com

effective scale length 47", ball-bearing
smoothness for tuning ease.

Output meter monitors output voltage
signal with accuracy of at least 0.2 db.

Special low temperature co-efficient fre-
quency determining elements provide high
stability and excellent accuracy over long
periods of time.

Precision attenuators vary output signal
level in 0.1 db steps over 111 db range.

This new -hp- generator is con-
venient to use, compact in size. It can
be provided for rack or cabinet
mounting, in colors matching your
installation.

1481




anclher “break” in the bollle-nock.

After the speaker the next major limitation in the ordinary sound
system is the output transformer. New techniques in inter-modu-
lation testing have shown it to be the factor causing non-linear
distortion in many commercial amplifiers.

But the same Altec Lansing that developed the famous Duplex
Speaker with its wide range, undistorted reproduction, also gives
you a line of output transformers which will deliver POWER within
1 db of rating from 40 to 10,000 cycles; POWER within 2 db of
rating from 25 to 15,000 cycles; and POWER within 3 db of rating
from 20 to 20,000 cycles. This outstanding feature of power handling
capacity is practically exclusive with Altec Lansing.

Break the bottle-neck on transmission—Go Altec Lansing all the way.

ALTEC LANSING
ar

c/ I e

ALTEC LANSING MAKES A COMPLETE LINE
OF INPUT, OUTPUT, POWER, INTERSTAGE,
MATCHING TRANSFORMERS AND CHOKES.

For full technical data,

write us or see your dealer.

LANSING CORPORATION

1161 N. Vine St., Hollywood 38, Cal.
250 W. 57th St N.Y. 19, N.Y.

K E E P A DY ANICI NG W I T H A LTESTC LANSING"
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That's the

name fo

remember in
PERMANENT

MAGNETS

There are values in the use of permanent magnets—
increased efficiencies and economies—that should be
investigated by many a manufacturer of electrical and
mechanical equipment. The past decade has seen great
strides in the scope and utility of permanent magnets,
and this progress is important to you.

Equally important are the extre values you’ll find in
Arnold Permanent Magnets—the natural result of
specialization and leadership, and of complete quality
control in every production step from melring furnace
to final test. ® Call in an Arnold engineer to help with
your design and planning—write direct or to any
Allegheny Ludlum office.

Wap 1099
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HIGH-VOLTAGE
IGNITRON

for radio-transmitter and industrial
power recfification. A three-in-one tube
with large capacity that—

Rectifies.

phase control.

L

Regvlates voltage by accurately timed

V Provides one-cycle circvit-breaker action in
case of transmitting-tube failure or other

overload cavse.

His brilliant G-E development in

ignitron rectifiers solves an im-
portant power-supply problem for
broadcast stations, users of induction
heating, laboratories emploving cy-
clotrons and synchrotons—others
which require substantial amounts of
d-c current at high regulated volrages.
A special plus-feature of the GL-5630
is its fast circuit-breaker action, offer-
ingimproved protectionagainstshort-
circuits or sudden current overloads
from any cause.

Outstanding new design charac-
teristics of the tube are (1) use of a
control grid which times the flow of
current with split-cvcle accuracy, giv-
ing the tube its voltage-regulating and
rapid circuit-breaker qualities, and
(2) addition of a special potential-
dividing grid that lowers the voliage
gradient berween anode and cathode,

enabling Type GL-5630 to handle
very high voltages successfully.

Construction matches the high
standards of sturdiness and efficiency
set by other G-E ignitrons. Outer and
inner jackets are of stainless steel to
minimize corrosion. “Water-spiral”’
cooling keeps heat dissipation uni-
form. All tube seals are the strong,
lasting fernico metal-to-glass type.

Detailed information about Type
GL-5630, including price, complete
ratings, and performance curves,
gladly will be supplied on request.
Also, the aid of G-E tube engineers is
available, should you need on-the-
spot advice in applying this advanced
rectifier ignitron to circuits now on
your drawing-boards. Address Elec-
tronics Department, General Electric
Company, Schenectady 5, N. Y,

RATINGS, TYPE GL-5630

Peak voltage, forward or inverse 20,000 v

Peak current
Average current

200 amp
50 amp

GENERAL @) ELECTRIC

162-F6-8850

FIRST AND GREATEST NAME IN ELECTRONICS

16 July, 1947 — ELECTRONICS

www americanradiohistorv com



=
L
———
.
STAN DARD HADIO

one-coar WRINKLE

is Standard for Radio-Efectronic Instruments

Yes,mls the most-used finish for Instruments cnd cab nets In the radio and electrcics
Industrles, becouse . . .requlres no stricce oreparation. One ocoating
ofmwlpped or sprayed) covers minor surface mperfections in sheets, cas-ings,
stampings, forgings, die castings, etc., cutting unto d hours ond dollars from

producticn finishing costs..

M|S also the Industry standard for office mad-Ines and
equipment, for precision tools and Instruments, for sc entific apparatus,
for photographiz equipment, for electric motor cases, for
electric and pneumatic tools, machine tools.

suy [ZZEETIN . . . Hour saver . . . Dollar maker . . .
from any of the more than 200 licensed manufccturars

Testimonial . , .
*“low reflective valve NEW WRINKLE, IMC,, 137 N. Perry St., Daytor 2, Ghio

« « « better camouflage 2 ® Please tell me akout the app'icatian of Wr nkle
for scrotches and bet-
ter wear for field work
« . . any irregularities : f Name =~ Title_
in material or assem-
bly and fabrication are
minimized.” Street
RADIO: CORPORATION

OF AMERICA

coatings an
Campany .

City Zone __State




- 2 BAND

ColL

" TELEVISION

STANDARD I-F
TRANSFORMER

455 ke

OSCILLATOR
THANSFORMER
35-50 ke

!

¥

3 BAND
ANTENMA
con

2 BAND
ANTENNA
colL

3 BAND

OSCILLATGR COIL

5@1@@? &

ELECTRIC PRODUCTS CORP. /

These electronic components are examples of the
superiority of SUPER design and craftsmanship tech-
niques. Built into each is the kind of durable quality
and performance that compliment the units in which
they are used.

In addition to the components described, SUPER will
build to customer specification.

_ OSCILLATOR

USE OF THE FOLLOWING
SUPER ELECTRIC €O.
COMPONENTS
Indicoted by dots

420 mmfRMA STANDARD GANG

365 mmfRMA STANDARD GANG

35 mmf

TUNING RANGE

TUNING RANGE

TUNING
RANGE

535
1620 ke

5.6~
19.25 me

535~
1620 ke

2.0~
6.0 me

6.0-
18.0 mc

8e-
112 me

TELEVISION

OSCILLATOR COIL

LOOP ANTENNA

ANTENNA cOIL

MI-VOLTAGE COIL

R-F INTERSTAGE
TRANSFORMER

BAND PASS ANTENNA
COIL (Double Tuned)

BAND PASS R-F COIL
(Double Tuned)

LOOP ANTENNA

STANDARD I-F TRANSFORMERS 455 kc
STANDARD F-M COILS

I-F 10.7 me (%" x %" and 1Y x 1V”’ Square Can}
COMBINATION AM-FM |I-Fs, 455 kc and 10.7 mc

TELEVISION COILS

VIDEO I-Fs 12.75 mc and 26.4 mc
VIDEO I-F ASSEMBLIES CENTER FREQUENCY 23.52 m¢
SOUND I-Fs 21.9 mc
SOUND DISCRIMINATOR — 21.9 mc

VIDEO PEAKING AND FILTER COILS

LOOP ANTENNAS by SUPER

1. MULTI-BAND COMBINATION LOOP ANTENNA AND RADIO BACK

2. BROADCAST LOOP ANTENNA AND RADIO BACK COMBINATION
WITH PHONE JACK, OUTSIDE ANTENNA CONNECTION, ALIGNING TRIMMER

3. HIGH Q LOOP ANTENNA, POLYETHYLENE INSULATED WIRE
4. BASKET WEAVE LOOP ANTENNA

WWwW americanradiohistorv com




Centralab Announces a New and Revolutionary

LEVER SWITCH

With « Minimum Life Test of 25,000 Cycles!

NEW COIL SPRING DESIGN
FEATURES SMOOTHER ACTION,
MORE POSITIVE INDEXING!

See how easily this coil spring R

can be replaced withoul remov-

ing switch from chassis. Note

simplicity of engineering and

rugged construction to give you

long life and dependability.

° ° . t use. Guaranteed minimum life of 25,000 cycles.
8 BQS|C Comblnatlons Of ment use. Guaranteed minimum life o cyc

Combinations of spring return and positive index-

L ] * I . . oa ol . |
IndeX|ng Ava“able : ing provide a flexibility which makes it adaptable to
almost any circuit requirements. Available with
shorting or non-shorting contacts, or combination of
both. Low capacity. 30 degree indexing. Rated at 6
watts. Brass silver-plated clips and contacts. All

COMPARE the outstanding features of Centralab’s
new lever switch, and you'll see why it’s the finest
product of its kind available today!

New, exclusive coil spring design with cam and other metal parts cadmium-plated steel.
roller offers you new dependability, long life and re- Send today for complete information and bulletin
sistance to hard service for inter-com and test equip- number 970,

Ceramic Trimmers
Bulletin 630

Ceramics Variable Resistors ~ Ceramic Capacitors Selegtor Switches
Bulletin 720 Bulletin 697 Bulletin 630 Bulletin 722

ELECTRONICS — July, 1947 19
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This is truly a practical
D.C. amplifier! It opens
new uses for your Brush
Direct-Inking Oscillograph. As
with all Brush products this new
instrument represents years of
intensive research in engi-
neering and design. Write today for
the complete story . .. Brush
representatives will be glad
to demonstrate.

a product of

Specifications includa

1~ Frequency Response —uniform from D.C. to 100
cycles per second

1 Voltage Gain—1000 Approximately (one chart
millimeter pen displacement per millivolt signal)

1~ Stability—drift—less than one chart mm. per hour

1 Calibration Circuit—for convenient determination
of input signal levels

1# Centering Control—to position pen elecirically to
any point on chart

1 Power Requirements—115 volts, 60 cycles
1 Portability —Weight 30 pounds

3415 Perkins Ave., Cleveland 14, Ohio

e Bt Dasclopmert O

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

20
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Do you know all the extra

advantages of this

EDISON sealed-in-glass

Here’s how sealed-in-glass features solved one manufacturer's problem

Fieldcerest Mills (Division of Marshall Field Company, Inc.) needed a
control for their new “Fielderest”™ Thermostatic Blankel. So they asked
EDISON engineers to work with them. ED1soN adapted one of its sealed-
in-glass controls, a thermal relay, to fit this special need, made use of
its extra advantages, and solved the problem completely. This hlanket
control is now produced in quantity by EpISON exclusively for Field-
crest Mills.

An EDISON sealed-in-glass control might solve one of your problems

The EDISON sealed-in-glass thermal relay limes, delays, limits, or se-
quences aulomatically over a considerable range. 1t displaces magnetic
relays in many applications. It integrates pulses and intermittent cur-
rent into accumulated heat energy to operate controls.

Tt controls loads Lo eliminale magnetic relay chatter and resultant
false starting. It continues, starts, or delays the operation of certain ele-
ments afler a main circuit is opened or closed.

control ?

The extra advantages of
this EDISON sealed-in-glass
control are:

1. Protects working parts from dust,

dirt. corrosion, and tampering,
2. Minimizes contact fouling,
pilting. or transfer,
3. Equal AC or DC ratings.
4. Compensates for ambient
lemperatures.

5. Safer operation in hazardous
almospheres,

6. Small size.

7. Light weight,

8. Rugged simplicity,

9. Silence.
10. Operates in any position.
11. Operates at am altitude.
12. Insensitive to transients.

13. Operates continuously or
intermittenth.

14. Freedom from maintenance
or adjustment.

15. Long, consistenl operating
life.
16. Low cost.

EDISON sealed-in-glass thermal relay

ELECTRICAL HEATER (5 walls nominal; 150 volts
AC/DC max.) deflects a bi-metal to actuate a moving
contact,

CONTACTS are s.p.a.t.. normally open or closed. Rated
at 6 amperes at 250 volts AC DC for delays less than 1
minute. For longer delays, rating can be increased to
450 volts AC/DC if reduced to 3 amperes.

SPRING PRESSURE ARM. on which one of the con-
tacts is mounted. applies contaet pressure immediately
and noiselessly,

PRE-SET OPERATING TIME, {rom 5 seconds to 8
minutes.

AMBIENT TEMPERATURE COMPENSATION, from
—060° C. o +70° C,

CUSHIONING SPRINGS, hetween ceramic internal sap-
port and glass envelope, absorh vibrations and shocks.
DIMENSIONS : 1L3” diameter; 314”7 lieight (seated).
WEIGHT: 0.08 1b.

MOUNTs: 4-pin or octal radio tube base, or special
mount and lead-in arrangements. if required.

— —

The services of EDISON engineers are available to help you work out vour electrical eontrol
problems. Please include all pertinent data with your inquiry. Write for deseriptive literature.

EDISON

ELECTRONICS — July, 1947
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TRV ey

CAUTION ON HIGH YOLYS

nNa
{"2.9v- 1000V

1000-5000V 10 AMP

250V
SO0V,
$0vam

! /_“,.ourwr. : qf)
/""“." : ”_omqs

/  —DC ¥
— 18,000 8/¢
g A

OMA-
pCv2
2000000

2,50
4000

1000MA §
#100MA- |
-TOMA [

Al

LONG SCALE, MODEL 623-N VOLT-OHM-MIL-AMMETER

DOUBLE SENSITIVITY
Ir. C. VOLT RANGES
0-1,25-5-25-125-500-2500 Volts,
at 20,000 ohms per volt for greater accuracy on
Television and other high resistance D.C. circuits.
0-2.5-10-50-250-1000-5000 Volts,
at 10,000 ohms per volt.
A.C. VOLT RANGES
0-2.5-10-50-250-1000-5000 Volts,
at 10,000 ohms per volt.
OHM-MEGOHMS

0-400 ohms (60 ohms center scale)
0-50,000 ohms (300 ohms center scale)
0-10 megohms (60,000 ohms center scale)

DIRECT READING OUTPUT LEVEL DECIBEL
RANGES
—30 to +3, +15, +29, +43, +55, +69 DB

TEMPERATURE COMPENSATED CIRCUIT FOR
ALL CURRENT RANGES D.C.MICROAMPERES

0-50 Microamperes, at 250 M.V,

D. C. MILLIAMPERES
0-1-10-100-1000 Milliamperes, at 250 M. V.

D. C. AMPERES
0-10 Amperes, at 250 M, V.

OUTPUT READINGS

Condenser in series with A.C. Volts for output
readings.

ATTRACTIVE COMPACT CASE

Size: 215" x 514" x 6”. A readily portable, completely
insulated, black, molded case, with strap handle.
A suitable black. leather carrying case (No. 629)
also available, with strap handle.

LONG 5” SCALE ARC

For greater reading accuracy on the Triplett
RED @ DOT Lifetime Guaranteed meter.

SIMPLIFIED SWITCHING CIRCUIT
Greater ease in changing ranges.

Write for descriptive folder — Address Dept E-77

ELECTRICAL INSTRUMENT CO. srLurrron, onto

22 July, 1947 — ELECTRONICS
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DRIVER-HARRIS g

Wire and Ribhon

Resistor and Radio Alloys

FOR RESISTANCE

There are Driver-Harris Aloys 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 specified for precision resistors in electric
meters and laboratory testing devices, because in its finer sizes it has a
temperature coethicient of only #+.00002/°C.

... Plus a total of more than 80 electrical beat and corrosion-resistant
alloys which singly, or in combination fill any electrical resistunce
specifications.

FOR RADIO

Always abreast of the latest developments in radio metallurgy, Driver-
Harris has been headquarters 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 both 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 10 meet any
emission requirements,

Other widely accepted D-H Alloys, meeting or exceeding most radio
specifications are: Nilvar®, #42 Alloy., #52 Alloy, and Nickel "A".
I!D'!. HE}’. !IZI"

For efficiency and dependability —
s Aitor, Specify Electrical Resistance and Radio Alloys by —

Driver-Harris

COMPANY
HARRISON  *  NEW JERSEY

BRANCHES: Chicago ® Detroit ® Cleveland ® Los Angeles ® San Francisco
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada

www americanradiohistorv com
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J0kw.FM..

High Band FM Comes Of Age..

Here’s How It Is Done . . -

TYPE 12500A3

Above. Four Eimac 4X500A tetrodes in
push-pull parallel raise! the power level
from 50 watts to 3 kilowatts.

Right. A pair of Eimac 3X2500A3 tri-
odes in a grounded-grid circuit provide
12 kilowatts of driving power for the
final amplifier.

24

1PA 1PA PA
MODULATOR - 50w EIMAC 4X500A’s | 4. .1 EIMAC 3X2500A3’s L1 2kwi EIMAC 3X12500A3's L 50kw =
3 kw 12 kw 50kw
OPERATING CONDITIONS
(Two Tubes)
D-C Plate Yoltage - - - - -4000 volts
D-C Plate Current - - - . |44 amperes
D-C Grid Voltage - - - - - -620 volts
D-C Grid Current - - - - - 1.9 amperes
Driving Power (Approx.) - 12 kilowatts
Plate Dissipation (total}) - - (5.4 kilowatts

Plate Power Input - - - - - 574 kilowatts
Useful Power Output - - - 54.4 kilowatts
Apparent Efficiency - - - - 94 per cent

'Actual  power delivered to water-cooled
load. Amplifier output estimated to be 3
kw higher, due to resistance and radiation

losses between amplifier and load.

wWwWw americanradiohistorv com
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ON THE AIR

. With Eimac Tubes,

When KSBR put the first 50-KW high-band FM trans-
mitter on the air Eimac tubes were in every important
socket. This was only natural, as Eimac tubes have been
associated with every FM transmitter development, in-
cluding the original historic 1935 demonstration before
the IRE.

KSBR’s 50-KW amplifier was designed and built by
Eimac to demonstrate the capabilities of the new Eimac
3X12500A3 multi-unit air cooled triode. A pair of these
new triodes in a grounded-grid circuit easily delivers 50-
KW at high-band FM frequencies, with power to spare.
Performance of this sort is made possible by sound vac-
uum-tube engineering. Because of its unique multi-
unit design, the 3X12500A3 combines high power capa-
bility with close electrode spacing and low lead induc-
tance, thus making it possible to produce high power at
VHF with low plate voltage and high over-all efficiency.
These same features make the 3X12500A3 an outstand-
ing performer at low frequencies.

Data on the 3X12500A3 and the 50-KW amplifier are
available. Write to

EITEL-McCULLOUGH, INC.
1761 San Mateo Ave., San Bruno, California

o

The final amplifier at KSBR—the amplifier
that made FM history—consists of little more
than two Eimac 3X12500A3 triodes and a pair
of shielded, low-loss tank circuits.

The unit is extremely compact considering
its power capabilities. Width 36"; Height
70"; Depth 25",

ELECTRONICS — July, 1947

Of Course...

TYPE 3X12500A3
ELECTRICAL CHARACTERISTICS

Filament: Thoriated tungsten

Yoltage - - - - - - - - - - - .« - . - - 75 v
Current - - - - - « - - - - - - . - - - - 192 amp
Amplification Factor (Aver.) - - - - - - - - - - 20
Direct Interelectrode Capacitances (Av.)
Grid-Plate - - - - - - - - - - - - - - - - 95 wuf.
Grid-Filament - - - - - - - - - - - - . - - 240 upfd.
Plate-Filament - - - - - - - - - - . - - - 5 ppfd.
Transconductance (e, =3000 v, i, = 4a) 80,000 umhos

PRICE $700

TYPE 3X2500A3
ELECTRICAL CHARACTERISTICS

Fitament: Thoriated tungsten

Voltage - - - -*. - . o . - - - o . - 75 v

Current - - - - - . - - o o o o - o - - - 48 amp
Amplification Factor (Av.) - - - - - - - - . - - 20
Direct Interelectrode Capacitances (Av.)

Grid-Plate - - - - - - - - - - - - - - - - 20 puf.

Grid-Filament - - - - - - < - - - . . . . - 48 uuf

Plate-Filament - - - - - - - - - - . . - . 1.2 paf.

Transconductance (i, =830 ma, E = 3000 v)

PRICE $165

TYPE 4X500A
ELECTRICAL CHARACTERISTICS

Filament: Thoriated tungsten

Yoltage - - - - - - - - - 4 - - - - - -« 50V
Current - - - - - - - - - - o o . . - - . 13.5 amp
Screen-grid amplification (Av.) - . - - - . - . . 6.2
Direct Interelectrode Capacitances (Av.)
Grid-Plate - - - - - - - - - - o - - . . . 0.05 uuf.
Input = - - - - - - - - - . . L . . . . s 12.8 wuf
Qutput - - - - - - - - . . o L ..o 5.6 uut
Transconductance (i, =200 ma., E, =2500 v, E .=500 v) - 5200 unmhos

PRICE $85

Follow the Leaders to

WWW_americanradiohistorv. com
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Avutomatic Tuning. The Collins Type 496E Autotune is an
automatic repositioning mechanism designed specifically for
tuning quality-built home radio receivers and for control of
industrial equipment. Its guaranteed accuracy is one part in
36,000. Age, use, wear, and normal changes in operating con-
ditions do not affect its precision or reliability.

The 496E is a commercial adaptation of the Collins Auto-
tune system originated and patented more than a decade
ago. The Autotune reached a high state of development dur-
ing the war years and was a major contribution to the reli-
ability of thousands of military radio communication equip-
ments designed and built by Collins.

Remote Control. The 496E provides ten automatically reset
positions and one position for unlimited manual adjustment
of a rotating shaft. Each reset position is independently ad-
justable to any setting within the full range of ten revolu-
tions of the shaft. Initial settings and desired changes can be

BETTER INDUSTRIAL CONTROLS BY...

performed by unskilled personnel. No tools are required.
Control is by means of push-buttons or a tap switch located
either at the unit or at any remote position. Only electrical
connections are necessary between the 496E and its con-
trol unit.

Easy to Use. The operating time is a maximum of six sec-
onds. Reset accuracy is 0.1 degree. This Autotune can be
built for operation from any a-c or d-c source. Power con-
sumption is very low. Installation is simple, requiring a sin-
gle shaft coupler for connecting the Autotune to the posi-
tioned shaft.
* * *

We will be pleased to furnish engineering services to aid
you in applying the Autotune to your needs. Engineering
models of special designs are available at reasonable cost.
Write us for further information.

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 West 42nd Street, New York 18, N. Y.

/=
m ] ==
A4

458 South Spring Street, Los Angeles 13, California

20
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STOPPER-

for PROBLEMS
like these. ..

4

REG.U.S: PAT.OFF,

COLLOIDS

‘‘dag?? colloidal graphite is a specific remedy for

many troubles that eat into efficiency and profits.
12 the broad fields of general and extreme tempera-
ture lubrication, parting of molded materials, im-
pregnation, opaquing, and electron behavior, there

are many applications of unique, practical value.

(7 s
Bleeding '.

Static Charges

Dry-Film
Lubrication

Lubricating

Assemblies Eliminating
Undesired
Thermionic

Emissions

Lubrication
of Electrical
Contacts

Yet the possibilities of ‘‘dag®® colloidal graphite
are so farfrom fu_lly realized that a staff of Acheson
engineers is constantly attacking new problems...
industry’s problems and your problems. You have
not “tried everything’’ until Acheson engineers
have had a chance to stop your problems with
‘‘dag’® colloidal graphite in one of its 18 disper-

sions...or to develop a new dispersion if needed!

ACHESON COLLOIDS CORPORATION, Port Huron, Michigan

ACHESON COLLOIDS CORPORATION gMEco Gl

PORT HURON, MICHIGAN, DEPT. G-5
Please send me without obligation, a copy of each of the bulletins checked:

—
| This new literature on “‘dag’ colloidal graphite is
| yours for the asking:

| 460 | A data and reference booklet regarding ‘“dag?
| colloidal graphite dispersions and their applica-

tions. 16 pages profusely illustrated.

FACE COATINGS.

Facts about **dag? collcidal graphite in the FIELD

OF ELECTRONICS.

: (432
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