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NEW BfAUTY...Through Striking Modern Design
NEW DEPENDABILITY.. . Through Simpler Circuits

in RAYTHEON'S
250 WATT
AM TRANSMITTER!

Hre 1s AN UNSURPASSED transmitter equipment contains inherent superiori-

design for the 250 Watt station . . . un- ties that have never been available until
surpassed in modern styling—unsur- now.
passed in engineering excellence. Its Before you select any transmitter,
’ very presence in your station will add  whether for replacement or new instal-
distinction and a “showplace” air. And lation, you will be wise to get all the
the signal it puts on the air—clear, full,  facts. Write or wire for our specification
dependable—will do credit to the pro-  bulletin, fully illustrated, with com-
grams you present! plete technical data. Deliveries now
Every factor that can influence trans-  being made.

mitter performance was carefully taken

int nt t i i
P oy by Raytheon engLpeers in high-powered AM Transmitters, FM Trans-

P.Effecung this. new design. It is be- mitters and speech input equipment: Watch"
lieved that this Raytheon 250 Watt  for announcements!

COMING! A complete line of Raytheon

RAYTHEON MANUFACTURING COMPANY

Broadcast Equipment Division, 7517 No. Clark Street - Chicago, lllinois i 2
DEVOTED TO RESEARCH AND MANUFACTURE FOR THE BROADCASTING INDUSTRY Ewcellonce én Electronicd)

-~ & H

WWW amefeasdtadiohictory com 4 > BE g R
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STUDIO AMPLIFIERS

Engineened for High Quality Perfo w
amﬂfbefwmfauecgywwe

Langevin Audio Transmission Facilitiesare designed and built

to have the extended frequency response, noise and distortion
levels required in the F.C.C. Regulations for FM transmission.

In complying with these regulations too much emphasis can-
not be placed on the quality of the transformers that are a part
of the audio system. Noise, for instance, is largely associated
with the input transformers—distortion, with the output trans-

formers—and frequency response with both. Therefore, the

_transformers in Langevin equipment are manufactured by us—

and are held to a specified tolerance—so that frequency re-
sponse, noise and distortion levels of the entire system are

well within requirements.

AT LEFT: Two Langevin Type 111-A Dual Pre-Ampuriers and one
Langevin Type 102-A Amplifier on a Type 3-A Mounting Frame.
This unit provides four pre-amplifiers and one line amplifier, or
three pre-amplifiers, one booster amplifier and one line omplifier,
all occupying 10Y2 in. of rack mounting space. An external power
supply, the Langevin 201-B Rectifler, as shown below, is required,
The Type 3-A Mounting Frame can be housed in a Type 201-A

Cabinet, for wall mounting, if desired.

The Type 106-A Amplifier Is a two-stage, fixed medium gain,
low noise pre-amplifier, or booster amplifier, for use in high-
quality speech input systems. The Type 106-A can be mounted
on one-third of the space available on a Type 3-A Mounting
Frame in combination with two Type 111-A Pre-Amplifiers, or

in any similar combination.

i

The Type 201-B Rectifier supplies plate and filament power
for the Langevin Types 102, 106, 111 and similar amplifiers
froma105-125 volt, 50-60cycle ACsource.The ripple voltage
of the 201 -B Rectifier is 0.04% at full power output 75MA
and 0.02% at a drain of 30 milliamperes.

“Wa@ﬂuf of an Engineerd @Me/u/ Condideration”

INCORPORATED

The Langevin Company

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

NEW YORK SAN FRANCISCO

LOS ANGELES
1000 N, Seward St., 38

37 W. 65 5t., 23 1050 Howard St., 3

AMNWW Amer 0 0 0O
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor

e See...

BROADCAST STATION DESIGN AND PRODUC-
TION, now at the highest peak of activity,
will continue to speed ahead, and before
the year is out, score unparalleled rec-
ords. Such was the unanimous comment
of executives and engineers at the recent
Broadcast Engineering Conference held
in Columbus, Ohio,

Discussing the increased requirements,
conferees pointed out that advanced tech-
niques of development and construction
achieved in wartime manufacture, will not
only accelerate equipment, accessory and
component processing, but simplify their
operation and maintenance.

Standardization was cited as one of
the important wartime features that will
continue to be applied. The RMA trans-
mission-line standardization proposed was
described as an example of this program.
In this proposal transmission lines would
have standardized power ratings, surge
impedances, fittings, voltage ratios and air-
dielectric sizes. For instance, power rat-
ings for a 7" line would be 3 kw: 154"
line, 30 kw; 314" line, 42 kw; and 614"
line, 166 kw.

To improve station operations, groove
shapes and recording stylii may also be
standardized. A proposal at the con-
ference suggested that the present 124, 133
and 136-lines-per-inch records with 70°
and 80° stylii should be standardized to
perhaps a single-record type with one
stylus. A suggestion that the transcrip-
tion stylus be standardized at 3 mils was
also ofiered. The use of one type of
material to provide frequency standard-
ization was also proposed: at present
there are three . . . shellac, vinylite and
lacquer,

THE TREND TOWARD  HIGH-FIDELITY
BROADCASTS has altered previous design
formats, engineers declared at the con-
conference. For with the 15,000-kc sig-
nal out of the laboratory stage and soon
to be applied to many network lines. there
will be many fidelity transmission factors
to watch. Distortion will have to be
geatly reduced over that which was for-
merly considered adequate. This is par-
ticularly true in the wide f-m bands. It
will be more necessary than ever to be
conservative in modulating f-m transmit-
ters so as not to exceed receiver limita-
tions.

Round-table discussions disclosed that
such check measures as intermodulation
will be adopted to determine how low a
distortion is permissible on the new
bandwidths. Monitoring facilities, that are
equal to or better than the high-quality
receivers now being planned, will be used
to afford careful policing on the new high
standards of quality control.—L. W.

Incll_xding Television Engineering, Radio Engi-
Deering, Communication & Broadcast Engi-
neering, The Broadcast Engineer. Registered

. 'S. Patent Office,
Member of Audit Bureau of Circulations,
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PACKAGED R. F. RADAR ASSEMBLY
ELIMINATES DESIGN HEADACHES

The DeMornay-Budd packaged R. F. Unit provides a
complete R. F. assembly for microwave radar. It is now
possible to obtain as standard items all the microwave
R. F. components necessary in the fabrication of a com-
plete radar—DeMornay-Budd Standard Transmission
Line Components plus packaged R. F. Unit.

The R. F. Radar Unit is delivered complete and ready
to operate. It is wired and contains all the necessary
tubes and crystals. The unit uses a packaged magnetron
capable of delivering 20 kw., peak power, at 9375 mc.
Two type 2K25 local oscillator tubes are provided, one
for receiver and A.F.C. and the other for beacon opera-
tion. A type 1B35 A-T-R tube, a type 1B24 T-R tube and
the necessary type 1N21 crystals are included in the as-
sembly. A 20 db. directional coupler permits accurate
measurements to be made at any time with a maximum
of convenience and safety.

Since the use of radar beacons is contemplated in the
near future, the unit has been designed with a beacon
cavity and crystal mount. The unit can be supplied with-
out the beacon cavity and crystal mount and beacon local
oscillator, and a termination supplied in their place so
that it becomes a simple matter to convert to beacon
operation when necessary.

We offer complete laboratory research facilities and have avail-
able such production test equipment as: Standing Wave Detectors,
Calibrated Attenuators, Slug Tuners, Power Supplies, Square
Wave Modulators, in addition to transmission line components
shown in diagram above. Write for information or catalog.

www americanradiohistorvy com

< R. F. RADAR UNIT #4312

REFLECTOR

FEED HORN
ROTATING JOINT

FLAT 90" ELBOW
90° TWIST

MITERED. ELBOW

STRAIGHT
SECTION

R. F. Radar unit #412 (indicated by
asterisk) used in conjunction with
standard PeMornay-Budd transmis-
sion line components.

EQUIPMENT
FOR
97% OF ALL
RADAR SETS

g

DE MORNAY.-BUDD, INC.
475 GRAND CONCOURSE, NEW YORK, N.\Y.

COMMUNICATIONS FOR MARCH 1946 ¢ 3
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with a truly NATURAL voice quality!

New KAAR FM radiotelephones offer an imp.r0vement
in tone quality which is suprising to anyone who has had
previous cxperience with mobile FM equipment. The
over-all audio frequency response through the KAAR
transmitter and receiver is actually within plus or minus 5
decibels from 200 to 3500 cycles! (See graph below.) This
results in vastly better voice quality, and greatly improved
intelligibility. In fact, there is appreciable improvement
even when the FM-39X receiver or one of the KAAR
EM transmitters is employed in a composite installation.

KAAR FM transmitters are equipped with instant-heat-
ing tubes, thus making it practical to operate these 50 and
100 watt units from the standard 6 volt ignition battery
without changing the generator. Inasmuch as standby
current is zero, in typical emergency service the KAAR
FM-50X (50 watts) uses only 4% of the battery current re-
quired for conventional 30 watt transmitters. Battery drain
for the KAAR FM-100X (100 watts)is comparably low.

For fullinformation on new KAAR FM radiotelephones,
write today for Bulletin No. 24A-46.

KAAR ENGINEERING

PALO ALTO +« CAL F O RN

COMMUNICATIONS FOR MARCH 1946

KAAR LOUD SPEAKER, remote controls for transmitter
and receiver (illustrated above) and the famous Type

4-C push-to-talk microphone are among the acces-
sories furnished with the equipment.

IMPROVED OVER-ALL FREQUENCY RESPONSE
THROUGH KAAR FM TRANSMILTER AND RECEIVER

10

w

KAAR FM \

DECIBELS
S w o

w

I00 200 300 500 1000 2000 3000 5000
FREQUENCY IN CYCLES PER SECOND

co
. %

CO.
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NEW! A transparent lucite con-
tainer keeps Presto Cutting Needles
safe. Nothing can harm the precision
ground point and cutting edges.

£~
5 B =

TIGHT! This ingenious chuck
holds the needle tight —no chance of
damage to the point in shipment.

EASY! Just slip used needles (safe
in their containers) into this handy
mailing bag and send them off w0

FOR YOUR CON VENlENCE! Presto Presto for resharpening.

Sapphire Recording Needles r7ow come to

FREE! To Presto-equipped re-
cording studios: a convenient rack
holding six Presto Cutting Needles,
with special “point-control” chart
recording number of hours each
needle is used.

you in a new package, designed for utmost

needle protection in shipping and handling.

1 s
qesto Cutung Needle

" 1strib-
P ked in a sttt
are PAct® f six. Fach

s individ-
1ing

arton ©

utor's € e
container?! '
ed with mat
dozen. Keep

neek“l
vally box

cr A
bag. Order .
.6 in granstt

RECORDING CORPORATION
242 W. 55th 5t., New York 19; N.Y.

G in use”

WALTER P. DOWNS, LTD., in Canada

WORLD'S LARGEST MANUFACTURER OF INSTANTA
NEOUS SOUND RECORDING EQUIPMENT AND DISCS

COMMUNICATIONS FOR MARCH 1946 ¢ 5
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Time-proved Design! Widest Range of Sizes!

You get these advantages: (1) Ohmite experience with
countless rheostat applications. (2) Service-proved
Ohmite features that assure permanently smooth, close
control. (3) Extensive range of sizes and types for easy,
economical selection of the best unit for every
application.

There are ten wattage sizes ranging from 25 to 1000
watts—from 1%s” diameter to 12” diameter—in uni-
form or tapered winding—in single or tandem units—
in regular or special desxgns Stock models from 25 to
500 watts, in many resistance values.

Consult Ohmite engineers on your rheostat control
problem.

OHMITE MANUFACTURING COMPANY
4870 FLOURNOY STREET, CHICAGO 44, U.S.A.

2 2yir i OHMITE

RHEOSTATS RESIS‘I‘ORS 'I'AP SWITCHES CI‘IOKES ATTENII

COMMUNICATIONS FOR MARCH 1946
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Depend o ORI M I T E Expencence

FOR THE RIGHT RHEOSTAT CONTROL

To
arrea,

For Rem '

Send for Catalog
and Engineering
Manval No. 40

Write on company
letterhead for this
helpful guide inthe
selection and ap-
plication of rheo-
stats, resistors, tap
switches, chokes
and attenuators,

i

e —
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FOR BROADCAST QUALITY, IT'S . . . .
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Collins FM research, begun long before the war, went into high gear immediately
following V]J day. An intensive engineering program is developing a series of FM
transmitters to cover the power range of 250 watts to 50,000 watts.

These transmitters will be available, beginning with the 250 watt type 731A in
midyear, 1946, and the 1000 watt type 732A soon thereafter. 3, 10, 25, and 50 kw
transmitters are scheduled to follow in rapid succession.

With typical Collins thoroughness, these FM transmitters are designed to specifi-
cations well within FCC and RMA requirements and recommendations.

Notable achievements in circuit design assure efficient and dependable operation.
Power output can be increased as desired, with a minimum of changes. The styling is
attractively modern, and will blend well with up-to-date station layout.

Collins is prepared to supply your FM transmitter and all accessories. Our engi-
neering staff is available at all times for consultation, and will assist you in effecting
early installation and operation. Write today,

Collins Radio Company

Cedar Rapids, lowa
11 West 42nd Street New York 18, N. Y, -
i

COMMUNICATIONS FOR MARCH 1946 ¢ 7
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advantages of the
SHURE Super-Cardioid ?

The improvement in unidirectional operat-
ing characteristics of the SHURE Super-
Cardioid Microphone over the cardioid is
indicated by the comparative pickup
patterns shown above.

* Maximum sensitivity (100%) is
achieved by sounds entering the front of
the Microphone.

% A wide range of pickup is indicated
by the fact that the Super-Cardioid is prac-
tically as sensitive as the cardioid at a 60°
angle. (69% against 75%).

% Beyond the 60° angle, the directional
qualities of the Super-Cardioid become
rapidly apparent. At 90°, the Super-Car-
dioid is 25% more unidirectional. At a wide
angle at the back (110° to 250°) the Super-
Cardioid is more than twice as unidirectional.

% The ratio of front to rear pickup of
random sound energy is 7:1 for the car-
dioid; 14:1 for the Shure Super-Cardioid.

For critical acoustic use, specify the Shure Super-
Cardioid Broadcast Dynamic.

MODEL IMPEDANCE CODE

556A 35 ohm RUDOM
556B 200 ohm RUDOP
556C High RUDOR

List price . . . $82.00

Patented by Shure Brothers

SHURE BROTHERS

Designers and Manufacturers of Microphones and Acoustic Devices

225 W. Huron St., Chicago 10, Illinois « Cable Address: SHUREMICRO

COMMUNICATIONS FOR MARCH 1946
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INCREASE SALABILITY!

When you build-in a Raytheon Véltage Stabilizer—
or offer it as an accessory—you are adding an effec-
tive sales feature to your own equipment.

It stabilizes fluctuating voltage to within +152%.
Thus it improves the operation, boosts perform-
ance, steps up the accuracy of wide varieties of elec-
trical equipmenc.

Inquire. There are three models to suit your in-
stallation or design requirements . . . cased, uncased
or endbell. And if desired, Raytheon engineers will
design special stabilizers to meet the individual
requirements of your design. Write for Bulletin
DL 48-537.

RAYTHEON MANUFACTURING COMPANY
Waltham 54, Mass.

ELECTRICAL EQUIPMENT DIVISION

www americanradiohistorvy com

ENDBELL
MODEL

Get these principal
operating advantages:

Control of output voltage to within
*+12 %.

Stabilization at any load within rated
capacities.

Quick response. Stabilizes varying input
voltage within 1/20 second.

Entirely automatic. No adjustments. No
moving parts. No maintenance.

(g’xce/én _. é’am'cd

COMMUNICATIONS FOR MARCH 1946
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MORE FLEXIBLE  FAR FASTER « MORE ACCURATE;

Three-position lever switching makes this sensational new model
one of the most flexible and speediest of all tube testers. Its multi-
purpose test circuit provides for standardized VALUE test; SHORT

AND OPEN element test and TRANSCONDUCTANCE comparisan
test. Large 4" square RED » DOT life-time guaranteed meter.

Simplicity of operation provides for the fastest settings ever de- -
veloped for practical tube testing. Gives individual control of each .
tube element.

New SQUARE LINE series metal case 10" x 10" x 52", striking two- -
tone hammered baked-on enamel finish. Detachable cover. Tube
chart 8" x 9" with the simple settings marked in large easy to read
type. Attractively priced. Write for details.

® COMMUNICATIONS FOR MARCH 1946

® Authoritative tests for
tube value; shorts, open
elements, and transcon-
ductance (mutual con-
ductance) comparison for
matching tubes.

® Flexible lever-switching
gives individual control for
each tube element; pro-
videsforroamingelements,
dual cathode structures,
multi-purpose tubes, etc.

® Line voltage adjustment
control.

® Filament Voltages, 0.75 to
110 volts, through 19 steps.

® Sockets: One only each
kind required socket plus
one spare.

® Distinctive appearance
with 4 meter makes im-
pressive counter tester —
also suitable for portable

ELECTRICAL INSTRUMENT CO. srurrron, onio

s ——— e — S ———
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ELECTRICAL DATA

Amphenol "'Twin-Lead’” Transmission Line is

SN Omn= available in 300 ohm impedance value., RMA
standardized on 300-ohm lead-in line for Tele-
vision as the most efficient over broadband
operation.

=3P Amphenol also supplies 150 ohm twin-lead to
those interested in particular applications and
experimental work.

-mugiS==- Designed especially for amateurs who operate
in very narrow bands of frequency or one par-
ticular frequency. Ideal for dipoles with a
nominal impedance of 72 ohms at the frequency
for which they are cut.

Dielectric constant of Polyethylene—2.29. Capacities (mmf
per ft.): '300''—8.8; ''150"'—10; “75'"—19.

Velocity of propagation (approx.): 300" —829%,; ‘150" —
77%,; “15'"—69%,

Power factor of Polyethylene—up to 1000 Mc—.0003 to
.00045. Attenuation—FM and Television Band.

4 Times Actua! Size

Greater Signal Strength %-
Low-Loss, High Efficiency
Tops in Weather Resistance

Amphenol's "Twin-Lead”’ is a solid dielectric
line that transmits signals from antenna to FM
and Television receivers with extremely low
loss. It's tough . . . inexpensive . . . easy to
install . . . repels water .. . and is unaffected
by acids, alkalies and oils because the dielectric
is Amphenol Polyethylene.

In temperatures as low as —70°F. Twin-Lead
Transmission Line stays flexible and does not
become brittle after continuous aging in sun-
light. In such outstanding qualities Amphenol's
"Twin-Lead'' is a wire of exceptional efficiency,
life and utility.

AMERICAN PHENOLIC CORPORATION

| i 300-ohm 150-chm 75-ohm . ..

} Megacycles DB per 100 Ft. DB per 100 Ft. DB per 100 Ft, Chicago 30, Il}1n.o1s
25 0.77 0.9 1.7 In Canada » Amphenol Limited ¢ Toronto
30 0.88 1.03 2.0

| ' 40 1.1 1.3 2.5

! 60 1.45 1.8 3.4

| 80 1.8 2.2 4.3

; 100 2.1 2.7 5.0

L 3.6 4.7 8.3

U. H. F. Cables and Connectors ¢ Conduit ® Fittings Yl
Connectors (A-N, U. H. F., British) » Cable Assem-
blies ® Radio ® Antennos ® Plastics for Industry

COMMUNICATIONS FOR MARCH 1946 ¢ 11
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LABORATORY

INSTRUMENTS FOR SPEED AND ACCI
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NEW -hp- DISTORTION ANALYZER

continously variable over entire AF spectrum

OUTSTAMNDING NEW FEATURES
Covers Audio Spectrum
Measures Noise os Small s 100 Microvolts
Llineor r-f Detector
Ball-bearing Frequeacy Control Dial

High Order of Accuracy and Stobility

v - =~

In the Model 330B Distortion Analy-
zer, the now - famous Hewlett - Packard
resistance - tuned circuit is used in con
junction with an amplifier to provide
many new and outstanding advantages.
Here 1s an instrument which will meas-
ure “total” distortion at any frequency
from 20 cps to 20,000 cps. Thus for the
first time an instrument which covers the
audio spectrum is available for distortion
measurements. The Model 330B will
also make noise measurements of volt-
ages as small as 100 microvolts. A linear
r-f dectector makes it possible to meas-
ure these characteristics directly from a
modulated r-f carrier. This feature,
coupled with the convenience, high sen-
sitivity, accuracy, stability, and light
weight which are traditional in all -hp-
instruments, make the Model 330B
uniquely valuable for broadcast, labora-
tory, and production measurement

USES

The flexibility of the Model 330B
leads to a wide number of applications.

It may be used to measure the total dis-
tortion at any frequency of an audio sig-
nal, or of an audio-modulated r-f carrier.
It may also be used as a voltmeter for
measuring voltage level, power output,
amphhfier gain, or for any other use for
which a high-impedance, wide frequency
range, high sensitivity voltmeter is de-
sirable. The frequency selective amplifier
can be used as an audio-frequency meter
to determine the frequency of an un.
known audio signal. The Model 330B
may also be used as a high-gain, wide-
band, stabilized amplifier, having a max-
imum gain of 75 db.

This new Model 330B Distortion An.
alyzer is particularly adapted for use as
an all-round measurement device in the
broadcast studio and broadcast transmit-
ting room. Speed and ease of operation
commend it for laboratory and produc-
tion testing. Write today for complete
data, prices and delivery information on
-hp’s- newest and finest distortion meas-
uring instrument, the 330B Distortion
Analyzer 156

NEW MODEL 2018
RESISTANCE-TUNED
AF OSCILLATOR

In FM and other fields where
high hdelity is important, this new
-bp- Model 201B Audio Frequency
Osallator will meet every require-
ment for speed, ease of operation,
accuracy, and purify of waveform
Outstanding new features include:
3 watts output, distortion less than
15 of 1%, low hum level, new dial
with ball-bearing drive, accurate
expanded frequency calibration, im-
proved control of output level. Be-
cause of its low distortion it is a
distinguished companion - instru-
ment for the new Model 330B Dis-
tortion Analyzer. Wrte today for
complete specifications on this new

hp- Resistance - tuned Audio Os-
cilfator.

HEWLETT-PACKARD COMPANY /

BOX 1156E . STATION A . PALO ALTO, CALIFORNIA

Avdio Frequency Oscillotors

Noise ond Distartion Analyzers

Squore Wove Generotors

Signal Generato.s
Wave Analyzers
Frequency Stondards

12 o COMMUNICATIONS FOR MARCH 1946
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Aftenvators

Yocvum Tube Voltmeters

Frequency Meters
Electronic Tachometers
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. . . this greatest of test instruments has
been tested into top ranking reputation

The Simpson 260 has out-sold and out-performed every other even
remotely similar test instrument in the electronic and electrical fields
ever since its introduction in 1939. Through the ensuing seven years,
covering the War period, circumstances gave it a gruelling test for
accuracy never visioned by its makers. It stands today as irrefutable
proof that Simpson design and Simpson quality produce accuracy
that stays in an instrument year after year.

The demand for the 260 from men who first used it in the Armed
Services (in laboratories of 300 government agencies and universities,
and on the battlefields the world around) has now been added to its
enormous popularity among radio servicemen. The Simpson 260 is
easily the world’s most popular high-sensitivity set tester for television
and radio servicing.

The basic reason for this out-selling and out-performing by the
Simpson 260 is this: It out-values every other similar instrument in
the field. You cannot touch its precision, its useful ranges, or its
sensitivity in any other instrument selling for the same price or even
substantially more.

SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie St., Chicago 44, il

www americanradiohistorvy com
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SIMPSON 260, HIGH SENSITIVITY SET TESTER
FOR TELEVISION AND RADIO SERVICING

Ranges to 5000 Yolts—Both A.C. and D.C.
20,000 Ohms per Yolt D.C.
1000 Ohms per Yolt A.C.

At 20,000 ohms per volt, this instrument is far
more sensitive than any other instrument even ap-
proaching its price and quality. The practically
negligible current consumption assures remarkably
accurate full scale voltage readings. Current read-
ings as low as 1 microampere and up to 500 milli-
amperes are available.

Resistance readings are equally dependable, Tests
up to 10 megohms and as low as 2 ohm can be
made. With this super sensitive instrument you
can measure automatic frequency control diode bal.
ancing circuits, grid currents of oscillator tubes
and power tube, bias of power dctectors, auto-
matic volume control diode currents, rectified radio
frequency current, high-mu triode plate voltage
and a wide range of unusual conditions which can-.
not be checked by ordinary servicing instruments.
Ranges of Model 260 are shown below.

Price, complete with test leads.................. $33.25
CArrying CASE ...ovviiiiiieiieinirieni et 4,75

Volits D.C. (At 20,000 Volts A.C. (At 1,000

ohms per volt) ohms per volt) Output
2.5 2a5 25V
10 10 10V
50 50 50 V.
250 250 250 V.
1000 1000 1000 V.
5000 5000 5000 V
Milli- Micro-
amperes amperes Ohms
D.C.
10 100 0-1000 (12 ohms center)
100 0-100,000 (1200 ohms center)
500 0-10 Megohms (120,000 ohms center)

{5 Decibel ranges: —10 to +52 DB)
ASK YOUR JOBBER

COMMUNICATIONS FOR MARCH 1946 ©
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THE COUNTERSIGN OF DEPEND

ON A MASS PRODUCTION SCALE

1. Pares are Radio
Frequency brazed in

... that’s the basic achievement of Eimac engineers final assembly,

in providing typically outstanding Eimac perform-

ance in these tiny triodes. Observe the many func- LA GG cali e

tions of the Eimac developed 3X100A11/2C39 ¢ri-

ode—cross section view. Note actual size shown in 3. 'I;“""'““" arrangement
Or use 1n cavities.

Tube elements thus
Designed for special military purposes—these become part of the

photo above.

tiny triodes will find valuable application in com-
mercial fields. An indication of their high efficiency
is their ability to operate on frequencics up to 2500

cathode.
megacycles and their high plate dissipation (100
watts) despite the extremely small effective place §. New Eimac hard
arca—about the size of a dime. _glass to metal scals
3 D L join tube elements in
By developing and improving the performance a rugged bond—with
of this tiny triode Eimac has again demonstrated an low RF resistance.

extraordinary ability to accomplish outstanding
resules in Electronic vacuum tube cnginc‘cring—an
ability which has established Eimac as first choice
of leading Electronics engineers throughout the
WOI‘ld. 1148

FOLLOW THE LEADERS TO

EITEL-McCULLOUGH, INC., 1148F San Mateo Ave., San Bruno, Calif.

Plants located at: San Bruno, Calif., /%, and Salt Lake City, Utgh

Export Agents: Frazar and Hansen, 301 Clay St., San Francisco 1 1,Calif., U.S.A.

4. Precision-engincered

ABILITY IN ANY ELECTRONIC EQUIP

)i

circuit,

(

MENT

6. Shield.

7. Transit time reduced

by microscopically

close spacing. From
grid to cathode : .005
inches. From grid o

plate: .022 inches.

8. Plate dissipation

100 watrs) is extremely

high in comparison

to the small effective
plate area.

9. Metal tip-off at the

top of anode.

10. Thermal insulation.

4

TYPE 3X100A11/2C39 EIMAC TRIODE
GENERAL CHARACTERISTICS

ELECTRICAL

Cathode: Coated unitpotential
Heater Voltage ., . ., , . . .
Heater Current ., . . | .

Amplification Factor (Average) 100

Direct Interelectrade Capacitances (Average)
Grid-Plate d gt g B SenlE
Grid-Cathade « N ow B o
Plate-Cathode

Transcanductance (ig=75 ma., EB=600 v.) (Av.) 20
Maximum Plate Dissipatian g, © el E
MECHANICAL
-Maximum Overall Dimensians
Length . 2.75 inches Diameter .

6.3 valts
1.1 amps

1.95 uufd
6.50 rutd
0.030 nufd
,000 zmhas

100 watts

1.26 inches

CALL IN AN EIMAC ENGINEER FOR RECOMMENDATIONS

ROYAL J. HIGGINS (W9AIO),..600 South Michigan Avenue, Room 818,
Chicago 5, lllinois. Phone: Harrison 5948, lllinois, Wisconsin, Michigan,
Indiana, Ohio, Kentucky, Minnesota, Missouri, Kansas, Ncbraska and lowa.

VERNER O. JENSEN, General Sales €o.,2616 Second Avcnue, Seattle 1,
Washington. Phone: Elliott 6871.Washington, Oregon, Idahe and Montana.

M. B. PATTERSON (W5CI)...1124 Irwin-Kessler Bldg., Dallas 1, Texas.
Phone: Central 5764. Texas, Oklahoma, Arkansas and Louisiana.

ADOLPH SCHWARTZ (W2CN)...220 Broadway, Room 221

0, New York 7,

N.Y. Phone: Cortland 7-0011. New York, Pennsylvania, New Jersey, Mary-

land, Delaware and District of Columbia,

HERB B. BECKER (W6QD)...1406 South Grand Avenue, Los Angeles 15,
California. Phone: Richmond 6191. California, Nevada and Arizona.

TIM COAKLEY (WIKKP)...11 Beacon St., Boston 8, Mass. Phone: Capitol 0050.

Maine, Vermont, New Hampshire, Massachusects, Connecticu

CAUTION! Look for the latest serial numbers on Eimac Tubes. Be sure you get the newest types.

14 © COMMUNICATIONS FOR MARCH 1946
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STRAIGHT-LINE FEED
. . . Low Residual Inductance
. . . Higher Resonant Frequency

SERIES 1690

AEROVOX

® The brand new Aerovox Series 1690 molded-in-bakelite mica capacitor

is intended specifically for circuits where inductance must be kept at a

minimum. It is designed for least possible residual inductance, low r.f.
losses and lower r.f. resistance and impedance. What's more, it provides

increased KVA ratings for given capacitor sizes.

Such units can be advantageously applied as blocking capacitors in trans-
mission lines; as tank capacitors for high-frequency oscillators; as by-pass
capacitors for ultra-high-frequency currents; and as coupling or by-pass capac-

itors in induction-heating circuits.

Excephonal compactness for given KVA ratings; exceptionally-low-loss oper-
ation; ability to withstand constant duty and heavy overloads—for these and
other reasons this latest Aerovox development marks a new performance

standard for severe-service capacitors.

ACTUAL
SIZE

@ Interested? Write for detailed i.-formation. Meanwhile, sub-
mit that capacitor problem for our engineering collaboration.

® Rounded hardware—
round nuts tightened by
spanner wrench supplied;
round washers; spherical
lock nuts, Elimination of
sharp edges and corners
that might cause corona
loss.

o Fine threads for terminal
studs, insuring maximum
contact and minimum resist-
ance.

® Silver plating for all con-
ducting members, minimiz-
ing skin resistance.

® Body of XM or yellow
low-loss bakelite molded
about mica section for thor-
ough sealing and exireme
ruggedness.

® Mica section of carefully
selected mica and foil. De-
signed for straight-line path
for ultra-high-frequency
currents,

® Several times the size of
the well-known Series 1650
bakelite-molded transmit.
ting capacitors. Dimensions:
2%" w. x 215" d. x 134" h.,
and 4%};" overall between
rounded terminal tips.

® Available in ratings up to
20,000 volts D.C. Test, or
10,000 volts operating, Ca-
pacitance values up to .001
mfd. at the highest voltage
rating.

FOR RADIO-ELECTRONIC AND
INDIIS'I'RIAI. APPI.ICA'I'IONS

COMMUNICATIONS FOR MARCH 1946 ¢ 15
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FOR SALE
SURPLUS GOVERNMENT-OWNED

USED—UNUSED
WIRE 4, CABLE

TELEPHONE D TELEGRAPH

EQUIPMENT

COSTING ORIGINALLY ABOUT

2,500,000 ;

CABLE—Aerial or underground, paper insulated, jute protected, 10-15-30-50-100-
400 pairs, etc., submarine, single wire armor: WIRE—insulated, solid tinned copper
inside, outside, color coded, twisted pair: TELEPHONE INSTRUMENTS—desk
types, wall types, CB and dial, but less dial: MISCELLANEOUS—boards, test;
spicers; binding post chambers.

Listings completely describing the material are now available at any RFC Regional
Office. Ask for “WA Listing No. L-42, March 13, 1946,” which contains detailed
information about condition, location of items and how to obtain permission to
inspect material at U. S. Signal Corps depot on and after March 20, 1946. This

listing also contains an offer-to-purchase-form which must be used for the submission
of all bids.

The equipment and parts are unpackaged (although some cable is on reels) but will

be packaged after sale, when necessary, to insure safe shipment. All sales will be for
cash unless credit terms have been arranged.

All bids must be delivered not later than 10 A. M. March 29, 1946, to the War Assets
Corporation, 70 Pine Street, New York 5, N. Y., at which time bids will be publicly
opened and read. The right is reserved to reject any or all bids.

VETERANS OF WORLD WAR Ii: To help you in purchasing surplus property from War
Assets Corporation, a veterans’ unit has been established in each of our Regionat
Offices.

For Further Information, Wire, Write, Telephone or Call at Address Above or at Any of the Regional Offices Below.

WAR ASSETS CORPORATION

(A SUBSIDIARY OF RECONSTRUCTION FINANCE CORPORATION)

RFC OFFICES (INCLUDING FORMER DEPARTMENT OF COMMERCE REGIONAL SURPLUS PROPERTY OFFICES) LOCATED AY: Atianta
Boston « Chicago « Denver ¢ Kansas City, Mo. » New York + Philadelphia « San Francisco o Seattle » OTHER RFC SURPLUS
PROPERTY OFFICES LOCATED AT: Birmingham e Charlotte « Cleveland « Dallas ¢ Detroit « Helena ¢« Houston e Jacksonville
Little Rock ¢ Los Angeles ¢ Louisville Minneapolis » Nashville ¢+ New Orleans « Oklahoma City ¢« Omaha ¢ Portiand, Ore.

Richmond « St. Louis ¢ Sait Lake City « San Antonio o Spokane s OTHER FORMER DEPARTMENT OF COMMERCE REGIONAL
SURPLUS PROPERTY OFFICES LOCATED AT: Cincinnati and Fort Worth

411

16 ®© COMMUNICATIONS FOR MARCH 1946
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New! This complete new and handy guide for

proper relay selection. Your copy is ready.

Clare Type "C" d.c. Relay. For applications ’
where rapid operation and release are required.

7" Yy ey
RONAW

This New Clare Catalog
is your guide and data book for
solving any relay problem

& In this handsome new catalog and engineering data book, Clare gives you
complete information that will help you solve any relay problem, no matter
what your requirements may be.

In these forty-four pages you will find the special features which make it possible
for CLARE to “custom-build” a relay to fit your most exacting needs. Pictured
and described are Clare Relays whose precision and dependability has been
proved byuse in many industrial applications. Your copy is ready. Send for ittoday.

Whatever your special requirement. . . you can count on Clare “custom-building”
to meet it. Clare sales engineers are located in principal cities. They are ready
and able to discuss your relay requirements with you . . . show you how CLARE
“Custom-Built” Multiple Contact Relays are the effective answer to modern
design problems.

Send for the new CLARE Engineering Data Book now. Address: C. P. Clare &
Company, 4719 West Sunnyside Avenue, Chicago 30, Illinois. Cable address:
CLARELAY.

CLARE RELAYS

*Custom-Built” Multiple Contact Relays for Electrical and Industrial Use

www americanradiohistorvy com
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Contacts are welded to nickel silver springs by a
special process. May be of precious metals or alloys
in 12 different standard or special types and sizes.

Coil core on d.c. relays is solid rod of magnetic iron,
the ends machined to give an absolutely flat surface.
One end is drilled and tapped for fastening to heel-
piece.

High voltage spring pile-up insulators of special
heat-treated Bakelite. Have minimum cold flow
properties, low moisture absorption content. Permit
punching without cracks or checks.

Double arm armature assembly of stainless steel
shaft, operating in a marine brass yoke. Heelpiece, ”
core and armature assembly of magnetic metal.
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Thanks to the cooperation and encourage-
ment of America’s industrial executives, 85
million bond holders have bought U.S. Bonds
in the greatest savings program in history.
Employees who have purchased billions of
dollars of these bonds during the war now
want to continue monthly purchases of savings
bonds. Specific evidence of this desire to con-
tinue saving for personal security and pros-
perity through the Payroll Savings Plan was
recently revealed by a survey which dis-
closed that 90% wanted the Plan continued.

Every employer can write in his own set cof
reasons why the Payroll Savings Plan should
be continued as a part of his personnel rela-

tions program, but the principal advantages

are obvious:

9 out OoF IO

wanit

THE PAYROLL SAVINGS PLAN
CONTINUED!

A large reservoir of national sav-
ings; a strong and stable bulwark
against inflation.

An “automatic” thrift habit for
the worker; to increase content-
ment and satisfaction in his job.

An opportunity for the employee to
maintain his “‘share in America”
with the safest, easiest, most profit-
able investment he can make.

An opportunity for the returned 5 ’ :
veteran to share in the Payroll RS =
Plan’s varied benefits. :

Your employees will require little “selling” on the
idea—they are accustomed to their monthly saving
habit. With the Treasury Department'’s savings bond
program now in peacetime operation, your partner-
ship is again invited to continue this systematic, con-
venient means of contribution to a prosperous pedce-
time future.

The Treasury Department acknowledges with appreciation the Dpublication of this message oy

COMMUNICATIONS

This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department.and Advertising Council
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wwWw americanradiohistorvy com



www.americanradiohistory.com

Wave

“A leaping trout awakens the still
pool to life in waves that move in
silent rhythm.”

In the same way, when you speak
over the telephone, vibrating elec-
tric currents speed silently away
with the imprint of your voice over
the wire and radio highways of the
Bell System.

EXPLORING AND INVENTING, DEVISING

Makers

Tomorrow, the vibrations will be
the living pictures of television. All
are examples of wave motion.

How to produce, transmit and
receive electrical wave motion is
the basic problem of the communi-
cation art.

Bell Telephone Laboratories,
which exist primarily to invent and

develop better communications for
the Bell System, devote the teamed
efforts of physicists and mathema-
ticians to the production and con-
trol of electric waves in all forms.

Out of these fundamental studies
have come the discoveries which
keep the Bell System at the fore-

front of the communication art.

BELL TELEPHONE LABORATORIES

AND PERFECTING, FOR THE CONTINUED IMPROVEMENT OF TELEPHONE SERVICE

www americanradiohistorvy com
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The “400” has high
image rejection,
. high sensitivity,

8 low noise level. It
s _ is designed for weak
% signal reception —
puts new life in
your 10-meter
activity.

rrrrr

e TheSéneséOO _postwar ‘“‘Supet-
’ stands by itself, 2 leader in the field of
‘he reason of course is cont,inual_fix_;;%” :

s of service under a wide variety

=

P
iy

S commm ?‘ ti

“ provement in desi§ B
of operating condition$;
choose *“*Super-Pros.” AR o

SEND FOR TECHNICAL DATA

e W= il

1%

THE HAMMARLUND MFG. CO., INC., 460 W. 347 STNEW YORK 1, K.Y.

v

ESTABLISHED 1910 MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

B
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Adjusting
navigator

is run off batteries.

portable
preparatory
to sailing. This unit
weighs 27 pounds and

v

view of the
Decca navigator. Twin
dials of the decometer
for direct-position
readings are at right.

Front

The DECCA NAVIGATOR

HE ideal system of navigation

1s one which finds the exact

position at all times, without
special highly-trained personnel or
elaborate equipment. Traditional meth-
ods depend a good deal on the
weather, and demand skill and ex-
perience. The development of radio
direction finding overcame most of the
weather limitations, but the results
took time and skill to obtain and were
subject to many sorts of errors.

For wartime purposes, Gee and
Loran were great advancements, since
they enabled an unlimited number of
craft to keep constant track of their
positions without breaking radio si-
lence. Another development, the
Decca navigator, working on the same
basic principle, supplied additional ad-
vantages that further simplified posi-
tion finding.

One principle js common to Gee
and Loran, and the Decca system;
measurement of the difference in time
for waves travelling from pairs of
synchronized transmitters. To illus-
trate, suppose 4 and B in Figure 1
are two stations transmitting exactly

by M. G.

SCROGGIE

Ex-Squadron Leader of RAF Volunteer Reserve; at present Consulting Radio Engineer

in synchronism. Then 1if a receiver
on a ship or airplane indicates that
corresponding waves {rom bhoth are
arriving at the same time, the re-
ceiver must be the same distance from
4 and B. That is, it must lie some-
where on the straight line P, bisecting
at, right angles, a line joining AB.

If, however, a wave from A is re-
ceived earlier than one starting simul-
taneously from B, .4 must be nearer
than B. As the speed of the waves is

always the same, the difference in dis-
tance is calculable from the difference
in time. The locus of a point having
a constant difference in distance from
two fixed points is a hyperbola, such
as rs.

To fix one’s position on a map it
is necessary to make a second ob-
servation, from another pair of syn-
chronzied transmitters such as 4 and
C. TIf the time difference from these
indicates, for example, that the re-

British L-F Radio Direction-Finding System for Instanta-

neous Positioning Check of Ships and Aircraft, Developed

by W. ]J. O’Brien, an American, During the War. Provides

Fix by Measuring Time Differences Indirectly as Phase

Difference in Waves Received from Fixed Transmitters

Radiating Pure C-W. System Soon to Be Installed in
Major Parts of British Isles and Europe.
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ceiver lies on the hyperbola tu, then
its position is at the intersection of
tu, with the previously found curve,
rs.  To facilitate navigation by such
a system, maps are overprinted with
sets of hyperbolae, in colors corre-
sponding to the pairs of stations.
There are in general two points of
intersection for each pair of hyper-
bolae, but there is seldom much risk of
their being confused.

System Differences

In Gee and Loran, the waves are
marked by radiating them in pulses,
which are displayed at the receiver on
calibrated cathode-ray time bases. As
the time differences to be measured
are of the order of microseconds, and
each pulse consists of a number of r-f
cycles, the frequency of the waves
must be high.

In the Decca system, the time dif-
ferences are measured indirectly as
phases differences in the waves re-
ceived from the fixed transmitters
which radiate pure unmodulated c-w.
To illustrate, let us now again refer
to Figure 1. Along the line p, the
waves from A4 and B arrive in phase.
At all points, 14 wavelength nearer A
(and therefore 14 wavelength farther
from B) there is 14 wavelength dif-
ference. Thus the two arrive in op-
posite phase. Another 14 wavelength
nearer A there is one whole cycle dif-
ference, and the two again come into
phase. The space between any two
in-phase hyperbolae is called ‘a lane.
The number of lanes obviously de-

Figure 1

Plot of synchronized

waves used in analysis

of Gee, Loran and
Decca systems.

pends on the wavelength employed.
Away from the inter-station line, the
lanes widen out; and the accuracy of
position finding is reduced by the
curves from the two pairs of stations
tending to become parallel.

To insure accuracy and yet retain
it in a practical way it is necessary
to use some means of correctly indi-
cating the phase difference, in cycles
and degrees, between each pair of
signals. Clearly the method must be

Figure 2
Decca phase indicator. Amplified sig-
nal ua is fed in phase opposition to
both pairs of diodes connected as
phase discriminators. Signal from
other transmitter is divided into two
equal parts Ubl and Ub2 in phase
quadrature (90°) with one another.

22 ® COMMUNICATIONS FOR MARCH 1946

www americanradiohistorvy com

independent of the amplitudes of the
signals. The Decca phase indicator,
shown in F