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For Accurate Alignment of IF Circuits...
THE HAR-CAM Tiswal Hignment SIGNAL GENERATOR

e X AN — VA e
—AAA- ANN— AT A
MM\ NIV
This sturdy, compact HAR-CAM  from 100 kc to 20 mc . . . Its linear  amplifier of the oscilloscope . . .

unit is designed for the visual align-
ment of the IF circuits in FM and
AM receivers. The performance of
the IF circuit is shown visually on an
oscilloscope and accurate alignment
is swiftly and easily accomplished.
The Model 205 TS HAR-CAM
Visual Alignment SIGNAL GEN-
ERATOR has a frequency range

frequency sweep deviation is adjust-
able from zero to 900 kc peak to
peak . . . Stable r-f gain control is
independent of frequency . . . Output
impedance, 1 ohm to 2500 ohms . . .
It has a phone jack for aural monitor-
ing of zero beat calibration of main
tuning dial and a panel jack to feed
linear sweep voltage to the x-axis

Size, 7" wide, 91’ high, 101"’
deep. Weight but 18 pounds.

The HAR-CAM 205 TS is designed
and built with stable and proven
circuit principles which insure fine,
lasting performance. For complete
specifications -write for HAR-CAM
Visual Alignment SIGNAL GEN-
ERATOR Bulletin No. H-40.

HARVEY RADIO LABORATORIES, INC.
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LOWEST PRICED
TRANSFORMER

Bottifacked by

FERRANTI
HIGH QUALITY
PROMPT SERVICE
RAPID DELIVERY

and
COMPLETE ENGINEERING SERVICE

0&&6&%2% mmddfméommmﬂume

FERRANTI ELECTRIC, INCORPORATED

NEW wnx 20 - RCA NEW YORK
' BUILD!NG

'!'RANSF.RMERS . CH.KES . FIi.'fERS b WIRING AND ASSEMBL%ES
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LEWIS WINNER, Editor
F. WALEN' Assistant Editor

e See...

THE RISING INTEREST IN MOBILE AND
POBTABLE commercial communications
cquipment for trains, busus, cabs, trucks,
marine-craft, and publ\c service, police
and fire ve!ncles has initiated many un-
usual development projects. Because of
the variety of problems that prevail in the
installation stages and in en-route use,
laboratories have begun to develop cus-
tom-model systems, For instance, trucks,
cabs and buses, O[)t’l‘dlll'lg n mountamom
terrﬁl.ln1 will receive a transmitter-receiver
unit particularly designed for that type of
travel. Distances are also a considered
factor in this design. Cars vperating n
crowded tall-building mctropolitan areas
will receive equipment with features par-
ticularly adaptable to that type of service.
Vehicles operating in suburban-type com-
munities will receive another type of in-
stallation.

Proximity of mineral deposits, water,
tunnels, conduits, etc., are also being
taken into consideration in this design
program,  Other factors being studied
are types of vehicles, cargoes being car-
ried and space available for installations.
For instance, special units are being de-
veloped for trucks carrying volatile ma-
terials, as well as for the huge freight-
carrying trucks, overnight buses and
smaller vehicles. These units will be n
one, two, or three-section style depend-
ing on space availability,

Both communications equipment and
vehicle fabricators are cooperating in this
effort to provide a communications serv-
ice that will be fool proof. Good work!

THE RECENT VAPORIZED - ZINC - COATING
capaciTor German development disclosed
by the War Department, introduces &«
manufacturing procedure that may com-
pletely alter many standard concepts.

Developed by the Robert Bosclh Com-
pany of Stuttgart. Germany. these cu-
pacitors heal automatically after quite a
few breakdowns. It was possible to
operate these capacitors at 20 to 509
higher voltages than paper and foil ca-
pacitors. made in the standard fashion.
To illustrate, one type capacitor made by
the Germans used a single sheet of .4-mil
kraft paper and had a maximum working
voltage of 230 d-c. Some capacitors used
a zinc film only 2 microns thick.

The process covered by U, S Patent
2.244090 is in the custody of the Alien
Property  Custodian,  The  1nachinery
used to produce thcse capacitors is ex-
pected to arrive in this country some
time during the summer when it will he
placed an public exhibit.

OCTGBER WILL BF QUITE AN ACTIVE cOnl-
ference and show month. The TBA have
scheduled their second television con-
ference for the Waldorf-Astoria Hotel in
New York City on Thursday and Friday,
October 10th and 11th. NAB expects
to hold their conference in Chicago dur-
ing the later part of October.—L. W.

Including Telavision Radio
neering, Commmatm Engi-
neering, The Broadeast E Registered

U. 8. Patent ﬁce. ‘
Member of Audit Bureau of Clrculations.

APRIL, 1946
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SYLVANIA NEV

CIRCUIT ENGINEERING EDITION

APRIL Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946

~ ANNOUNCING!
EFFIIENT, NEW SYLVANIA R.F. AMPLIFER TUBE

TYPE 7AG7 designed especially for 6.3 volt and a-c/d-c

series service in Television and Frequency

Modulation receivers.

The tube may be operated with full plate volt-
age on the screen grid to produce hig_h input

resistance as a result of reduced electron transit

time. Identical voltage requirements for plate

TYPICAL OPERATING CONDITIONS and screen grid also eliminate the need of screen
peerer voltage , ::?5':2:‘”,9 grid filter resistors and by-pass capacitors in
Meimom Hlate drsiaagion G atte some cireuit applications.

::::;:T ::,'::,"nf;i:g::t:ge 2500 volts Inquiries concerning the new Sylvania Type
M::;:;'::f;ﬂ grid dissipation ;:25" :Ezm 7AG7 r{ pentode amplifier tube are invited. Write:
Maximym heater-cathods voltage . 900 volts Sylvania Electric Produets Inc., Emporium, Pa.

SYLVANIA ¥ ELECTRIC

Emporium, Pa. _
BAKERS OF RADIO TUBES; CATHOOE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTYRES, WIRING DEVICES; ELECTRIC LIGHT BULBS

COMMUNICATICNS FOR APRIL 1946 + 3
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. ‘MODEL 201B

OUTSTANDING
NEW FEATURES

3 Watts Ovutput
Distortion Less Than !2 of 1%
Low Hum Level
New Dial With Ball-Bearing Drive

Accurate Expanded Frequency
Calibration

Improved Control of Output Level

In I'M and other fields where high fidelity is important, this new
-bj- Maodel 2018 Audio Frequency Oscillator will meet every
requirement for speed, ease of operation, accuracy and purity of
wave form. The product of 6 years of -p- oscillator develop-
ment, this new oscillator has many brand new features, in addi-
tion to the revolutionary resistance-tuned circuit which has made
-bp- a byword in engineering circles,

The 201B has an accurate, convenient method of frequency
control. The 6" dial, with smooth ball-bearing action, may be
tuncd by a directly conwrolled knob, or for still greater accuracy,
may be set by the vernier which has a rado of 6 to 1 w0 the main
dial. The illuminated main dial is designed so that parallax is
climinated. Iu is calibrated over 300 degrees with approxi-
mately 95 calibration points and has an clfecuve scaledength of
about 47 inches. The frequency range is 20 ops w 20 ke,

The ampliier delivers up 1o 3 wates of power into a 600 ohm
resistance load, with distortion held v 1€q. Thus chere 1s suth-
cicnt power available for driving almost any kind of laburawry

HEWLETT-PACKARD COMPANY

BORATORY INSTRUMENTS FOR SPEED AND ACCUR

" A New -hh'p- AF Oscilldtjr*

AC

ki

or production equipment. Harmonic distortion may be kept to
Iess than Iy of 19, if the output of the amplifier is limited to
1 watt.

Another important feature of this oscillator is the provision
which is made for standardizing each frequency range against
a reliable standard, such as -hp’s- Mode! 100B Secondary Fre-
quency Standard. By standardizing the instrument regularly, fre-
quencies can he depended upon to be better than 1% accurate,

A new departure in oscillator design is the dual method for
controlling output level. A volume control which is ahead of
the amiplitier controls the voltage at which the amplifier oper-
ates. An output attenuator is provided to attenuate the signal
delivered hy the amplifier. Attenuation is approximately linear
from zero to 40 DB. Both hum level and output voltage are chus
attenuated together. As a result; hum level may be kep: 60 DB
or more bhelow the signal level, a special advantage in cases
whiere small test signals are used.

The impedance looking back into the out circuit is about 50
ohms; thus the voliage regulation for varying loads is extremely
good. For measurements where it is desirable 1o have impedance
looking hack into the instrument of 600 ohms, as in transmission
measurements, the attenuator may he used o give about 6 DB
or more of attenuation, making the reflected impedance of the
instrument about 600 ohms.

Cure has been taken to perfect every detail of this new oscil-
lator. Improved chassis layout and placement of component
partsy minimizes thermal drift. The volage on the oscillawor is
maintained constant with an electronic volaage regulator. The
entire instrument is characterized by greater mechanical rigid-
ity: the tuning assembly is mounted on a sturdy.cast aluminum
frame. The chassis jtself Is natde of aluminum: the oscillator is
light in weight and easy to handle. Write today for latest daa,
prices and delivers information on this versatile, accurate re-
sistance-tuned oscillator,

BOX 115%E« STATION A+ PALO ALTO,CALIFORNIA

Audio Frequency Oscillatars Signal Generators Yocuum Tube Yoltmelers

MNoise and Distortion Anolyzers
s Squore Wove Generaltors Frequency Stondards

4 * COMMUNICATIONS FOR APRIL 1946

Wave Anolyrers Frequency Mefers

Attenuofors Electronic Tachometors
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Look ahead %

‘® This year, Sperry Gyroscope Com-
pany introduces its new Radar
equipment for marine use.

Sperry Radar has been conceived
to function better in this funda-
mental service: To enable ships to
operate on schedule regardless of
visibility...through thick fog, heavy
rain, dense smoke, darkness.

As an aid to navigation it picks
up channel markers and buoys; as-
sists in making lapdfalls with assur-
ance; spots icebergs, floating dere-
licts and other hazards projecting
above surface. It also permits vessels
to enter harbors and proceed with

all due safety and caution through
fog. Another important feature:
Sperry Radar provides a Gyro-Com-

‘pass-controlled image and can be

operated by bridge personnel with-
out extensive technical background.

In design and construction, Sperry
Radar reflects this company’s many
years of experience in precision
manufacture of marine equipment—
as well as its outstanding achieve-
ments in the field of electronics. In
simplicity and dependability, this
new Radar exemplifies again
Sperry’s ability to build superior
products for merchant ship service.

Radar by Sperry

Sperry Radar Features:

® Designed to meet all Class A
specifications of the U. 5. Coast
Guard.

® Maximum range 30 miles—
minimum, 100 yards.

® 10-inch picture on a 12-inch
screen,

® Images presentcd in true or
relative relationship at option
of operator. :

® Gives accurate ranges read
from indicator instead of esti-
mated from scope.

® Backed by world-wide service.

SPERRY GYROSCOPE COMPANY, INC. crear neck, . v.

@émh{on a/ the mey gofl/wfzaﬁan

*

LOS ANGELES « SAN FRANCISCO « SEATTLE « NEW ORLEANS
CLEVELAND = BROOKLYN » HONOLULU

, COMMUNICATIONS FOR APRIL 1945 o
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Type
No.

A-10

A-12

A-18

A-25

A-26

A-30

Applicotion

low impedance mike, pickup,
or multiple line to grid

Llow im‘pedance mike, pickup,
or line to 1 or 2 grids

low impedonce mike, pickup,
or mullipie line to push pul!
grids

Single plote 1o two grids

Single plote 1o multiple line

Single plate o multiple line
8 MA unbalanced D.C.

Push pull Jow level plates to
multiple line

Primary
impedance

50, 125, 200, 250, 333,
500 ohms

50, 200, 500 ohms

50, 125, 200, 250, 333,
500 ohms

8,000 10 15,000 ohms
8,000 to 15,000 ohms
8,000 to 15,000 ohms

8,000 to 15,000 ohms
eoch side

FOR MI{MEDIA TE DELIvERy

ron .
T Your D:srr:’bmor

UittRA CompAcT HiGH Fipetity Aubpio UNirs

Secondary
Impedance

50,000 ohms

50,000 ohms

80,000 ohms overoll
in two seclions

80,000 ohms overoll,
2.3:1 turn rotio overoll

50, 125, 200, 250, 333,
500 ohms

50, 125, 200, 250, 333,
500 ohms

50, 125, 200, 250, 333,

500 ohms

* 2 DB from
30-20,000

50-10,000
multiple alloy
shield for
extremely low
hum pickup

30-20,000
30-20,000
30-20,000
50-12,000

30-20,000

Audio choke, 300 henrys @ 2 MA 6000 ohms D.C., 75 henrys @ 4 MA 1500 ohms D.C., induclance

with no D.C. 450 henrys

The obove listing indudes only o few of the many Ultro

Compact Audio Units available . . .

Tlnitled Tnams

180 VARICK STWEZEY *

EXPORY DIVISION: 13 EAST 401h STREET, NEW YORK 1§, M. Y.,

write for more defails.

»

MEW YORX 13, H. Y.

CABLES: “ARLAD™

List
Price

$12.75

13.90

12.75

11.60

1275

11.60

12.75

8.70
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The Answer to Television and
Other High-Voltage Resistor
Applications. ..

Completely insulated surface

Standard Sprague Koolohm Wire Wound Resistors
have the high insulation resistance to ground which
you need for television and other applications where
high voltages are involved—10,000 volts from the sur-
Jace of their sturdy ceramic jackets to theér resistance
elements. Mount them anywhere without fear of
voltage breakdown!

WOUND WITH

CERAMIC
INSULATED

WIRE

In addition, Koolohms give you the
advantages of higher resistances in

DouBLYy

smaller physical sizes; easier mounting; :ROTEC"D

use at full wattage ratings; and overall CERAM Y glazed
tropicalized protection against the most MOIsT, IC SHEs and
severely humid conditions. Write for URE-PROOF END sEals

Catalog 10EA.
SPRAGUE ELECTRIC CO., Resistor Division, North Adams, Mass.

SPRAGUE {O0LOHM

TRADEMARK REGISTERED U.S. PAT. OFF,

The Greatest Wire-Wound Resistor Development in 20 Years

COMMUNICATIONS FOR APRIL 1946 o 7
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+ s+« A LABORATORY-TYPE SIGNAL GENERATOR FOR SERVICEMEN

We've been designing and producing signal signal generators built for laboratories only, sell-
generators for a good many years—each one the ing at twice and three times the price of the Model
best we were able to produce in that year. The 415, that will do very little more than this new

y 0 - .

have always been pace-setters. Over the years they Simpson Wide Range Signal Generator for AM

have become the standard of utility in such instru- and FM. And no serviceman’s instrument we know

ments for servicemen—distinguished always by of even approaches Model 415 in range, control,
that inbuilt Simpson accuracy that stays accurate. constancy of output, completeness of attenuation

Every new model has stepped up the value, dollar and degree of utility. Here is another of Simpson's

for dollar, of the serviceman’s investment. 1946 developments in instruments for radio and

Now this Model 415, with the widest frequency ~ ‘elevision servicemen, the product of long and re-
range of them all, tremendously widens the value warding research.
range as well. Every dollar of its price buys more We offer Model 415 in the proud knowledge
than a dollar ever bought before, even in 2 Simp- that it is not likely to see its peer for a long time
son instrument. We know, for instance, of several to come.

1. Direct reading dial with continuous coverage from 70 Kilocycles PANEL—Lustrous black anodized aluminum. Dial is encased in a
10 130 Megacycles in the following ranges: 75-200; 200-600; molded bakelite escutcheon with glass covering for protection
600-1750 Kilocycles and 1.5-94.5: 4-15; 14-30; 29-6%; 58-130 against damage and dirt. Functional switches and controls are
Megacycles. mounted on engraved molded bakelite panels.

2. Model 415 is practically independent of line voltage fluctuation. GASE—Steel, copper plated for shielding effect and finished in
Calibration is stable regardless of wide variations in line voltage. black durable wrinkled enamel. Leather carrying handle.

3. RF outpur is controlled through its entire range, eliminating SHIELDING—In addition to the overall shielding offered by the case
the necessity of a separate connection for high uncontroiled out- and panel, che coils and tuning condenser are individually shielded.

s found in other signal generators then an additional shield is placed over these two assemblies. This
put a B & ) series of shields together with orher factors reduce leakage 10 an

4. RF outpur voltage is praccically coastant throughout the en- absolute minimum.

tre {requency range. COILS—Low loss RF coils are individually calibrated by means of

5. Modulation from 0 to 100 using either the 400 cycle internal variable inductance and variable minimum capacitance. These ad-
sine wave or an external source. A range from O to over 20 volts justments provide the means for greatest possible accuracy in cali-
of 400 cycle sine wave is available for external use. bration.

4. High fidelity modulation up 1o 100%; from below 60 cycles per BAND SELECTOR—The rotating turrer coil assembly permits the
second 10 over 10 Kilocycles per second use of shortest possible wiriag. resulting in minimum circuit capaci-

rance and permits quick selection of any frequency range.
No unwanied frequency modulation present. . . } i
GCONDENSER—A two section tuning condenser using eitber one sec-

8. Each Signal Generator is individually calibrared againsc a crystal tion or the other provides for ideal inductance to capacity ratio on

con«rolled frequency standard. all bands. Smooth vernier runing permits accurate adjustment of che
9. Substantial construction assures maintenance of calibration ac- sel‘ec:ed frequency.
curacy indefinitely. PrECE oot e e e ar e $115.00
ASK YOUR JOBBER SIMPSON ELECTRIC COMPAMNY

5200-5218 W. Kinzie 5+, Chicago 44, lllincis

8 & COMMUNICATIONS FOR APRIL 1946
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NEW SIMPSON
WIDE RANGE
SIGNAL GENERATOR
FOR AM AND FM

—— — e — — N e —

MADE 1N g 4

WATCH FOR NEW SIMPSON DEVELOPMENTS ... THEY ARE WORTH WAITING FOR
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wa THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT

A'-"

HERE IS A RADICALLY IMPROVED
VERSION OF THE EIMAC
MULTI-UNIT 304TL TRIODE ?

Db

NEW NON-EMITTING GRIDS

NEW LOW-TEMPERATURE PLATES

L

o

The Eimac Multi-Unit triode 3-300A2 pictured above gt

is a radically improved version of the original 304TL
which has been establishing outstanding performance
records for a number of years in both civilian and
military equipment.

The use of Eimac developed, non-emitting grids,
contributes greatly to its already high stability, effi-
ciency and long life, and the new type plates enable it
to operate at much lower temperatures. "

One of its outstanding characteristics is its ability to %
handle high current at relatively low voltages. For
example: as 2 class-C amplifier the Eimac 3-300A2 will
handle 1200 watts plate input with only 2000 volts on
the plare. Under these conditions, the tube will deliver .

a power output of 900 watts, with a driving power of ;
only 36 watts. The chart at right shows driving power’ NEW TYPE ;
requirements vs. power output. The symbols Pp indi- NUMBER =0

cate plate dissipation. Further information will be 3-300A2 s 3
promptly supplied without cost or obligation. Bl Al /j

ELECTRICAL CHARACTERISTICS

Filoment: Thorioted tungsten
Voltoge . . . . . . . . 50e0r 100 volts
Coureent . . . . . . . . 250 or Y2.5 amperes .

Amplification Factor {Average} . . . . . . , . 12 !

Direct Interelectrode Capacitances (Average)
GridePlate . . . . . . . . . . .+« . 91 yuf i
Grid-Filament . . . . . . . . . . 85 uuf
Plate-Filament . . . o e 0.6 wuf

Transcenductance({lp =1.0amp., Ep = 3000, e, =—200) 16,700 umhos

E =2000VOLTS
EIMAC 304 TL
TO NEWTYPE No. 3-300A2
7 LEGEND
eFrk [ &, H
= ' % [voLTS|]
e 05 |-600
80 |-350
L —-— |15 |-300 []
T0 |-230 |
——— &8 |-250 [|

B

FOLLOW THE LEADERS TO

,.|.O"

L3

./ruz;

1!

50

=

I

EITEL-McCULLOUGH, INC., 1176F San Mateo Ave., San Bruno, Culif.

Plants lotated ut: 3an Brune, Colif., % and Salt Lake City, Utah
&
Export Agents: Frarar and Honsen, 301 Clay $t., San Francisce 11, Calif., U. S A

GRID DRIVING POWER-WATTS
I
|
I

CALL IN AN EIMAC REPRESENTATIVE FOR INFORMATION 20 /

ROYAL J. HIGGINS (WPAIO) ... 600 ADOLPH SCHWARTZ (W2CN}...220 - e 300w
S. Michigon Ave,, Room B3, Chicogo 3, Broodwoy, Room 2210, New York 7, p )|

{llinois. Phone: Horrison 5948.

V. O. MENSEN, Gencral Sales Co.,
2616 Second Ave., Seottle 1, Washing-
ton. Phone: Eilion 6871,

M. B. PATTERSON (WSCl) ... 1124

irwin.Kessler Bidg., Dollos 1, Texas.
Phone: Central 5764,

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

N. Y. Phone: Cortiond 7-0011,

HERB B. BECKER (WOGD) . . . 1406 S.
Grond Ave.,Los Angeles 15, Califarnia.
Phone: Richmond 4191,

TIM COAKLEY (WI1KKP)...11 Beocon

St., Bosten B, Massochusetts. Phone:
Capital 0050.

POWER OUTPUT-WATTS

L]
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‘What DOES Make a
BETTER Loud Speaker?

WII.L the possession of physical facilities and desire create a better product?
No, because for all of their importance, these possessions are cerlainly not unique.
All institutions have them to some degree. Is it fanciful claims and fluent use of
superlatives in product description that make a product better? Obviously not. Is it
the achievement of theoretically perfect performance in the laboratory? No, not that
either, for perfection in such respects does not necessarily create the practical ideal.

The simple truth is that no product can be better than know how and the honest
application of that know how as the product is created and its virtues described.

What is the yardstick of these ingredients in a product? The record of achieve-
menits and the list of contributions to the advancement of science and art is one
good mecasurement. The First PM Speaker, the Bass Heflex Principle, the Hypex
Formula are just a few of the advancements contributed to the industry by JENSEN,
There is clso the endorsement by those users and connoisseurs of Loid Speaker
performance whose first and last emphasis is always on superiority. JENSEN Loud
Speakers and Reproducers are the overwhelming choice of such people. Finally,
and perhaps most important of all, there iz the established custom of the manu-
facturer to make honest statements as to the real abilify as well as limitations of
the product. Here at JENSEN this has always been a fixed policy, an absolutely
essential ingredient in honesty of pwrpose, even though by some standarde it
is called "selling down.” i

And so, a better Loud Speaker is created because of know how, achievement as
shown by the record, significant endorsement and integrity of purpose from start to
finish, JENSEN Loud Speaker Products, personnel and policy mest these requirements.
For those interested in the proper appraisal, selection, use and operation of Loud
Speakers, JENSEN is publishing « series of Technical Monographs —of which five
issues are now in print, Note the titles listed below and write for one or all of them.

5 MONOGRAPHS AVAILABLE

1. Loud Speaker Frequency-Response Measurements
2. Impedance Matching and Power Distribution
3. Frequency Renge in Music Reproduction

4. The Effective Reproduction of Speech

5. Horn Type loud Speakers

FREE to the Armed Forces, Colleges, 25C
Technical $chools, libraries Each

JENSEN RADIO MANUFACTURING CO.

6603 50. LARAMIE AVENUE, CHICAGO 38, ILLINOIS
In Canada: Copper Wire Producls, Lid,, 137 Oxford Street, Guelpk, Ont.

Seecialisls én Design and Manufuctire of Fine sdeowstical Egeifrment
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L. First voice circuils were single iron wires with 3. Lead covered cable compressed many wire
ground return. Frequency limilations, noise and high circuits info small space —took wires off cily streets.
losses soon ruled them out. ) But losses are prohibitive al very high frequencies.

P e

2. Big improvement was the oll wire circvit—a 4q. Cooxial coble — o single wire strung in a pencil
pair of wires ta a message Later came corrier which size tube —exlended the usable frequancy band up
stepped up frequency ond permilted several messages to millions of cycles per second and today carries
per circun! hundreds of messoges per circuil, or the wide bands

needed for television.
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Back in 1933, Bell scientists established an historic
first when they transmitted very high frequency radio
waves for hundreds of feet along hollow pipes called
wave guides. For them it was another forward step in
their long research to make communication circuits
carry higher frequencies, broader bands and more
messages per circuit.

Continuing Research showed the way

From the days of the single open wire line—through
all-metallic circuits, phantoming, cable, carrier sys-
tems and coaxials —up to today’s wave guides, every
improvement has been the result of continuous
fundamental study.

When Bell Laboratories started work on wave
guides, there was no immediate- application for the
microwaves they guided. But the scientists foresaw that
some day wave guides would be needed —so they kept
on working until they had developed the wave guide

fransmission

into a practical device.

}? g s s g e o,

With the war came radar—and the problem of con-

ducting microwave frequencws.w Bell La oratories
had the answer —wave guides —-Wlthout*whlch radar
at the higher frequencies would, have beqmlmpl actical.

tories*have continued
oy hlgher and hlgher

5. Wave guides, fundamentally different in trans-
mission principle, chonnel energy as radic waves
through pipes; vary in size from several inches to
under | em.; become smaller as frequency rises.

provnded equipment” pumng the'se scientific advances
to work. This team has ‘hetome the natural leader
in the field. s '

When your reqmrement dictates the use of VHF —.

_in mobile communications, broadcasting, or point- to- .

point radio telephony—depend on Western Elecgl icto
supply the latest and best equipment for your needs.

6. late modei rodar wave guides, similar to that
used to feed the antenna above, can carry 3% cm:
waves at more -than eight billion cps. Experimental
guides for still shorter waves are being fested.

BELL TELEPHONE LABORATORIES

World’s largest organization devoted Pu.n'mn'e.h tor rosearch

and development in all phases of electrical communication,

Western Elecfric

Manufucturing unit of the Bell System and nation’s largest
producer of communications and electronic equipment.
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compLete MmatcHeD FM ond AM
RADIO COMMUNICATION EQUIPMENT

Droolittl

Mobile Receivers ¢ Station Receivers ¢ Frequency Monitors
Mobile Transmitters ¢ Station Transmitters ¢ Station Control Units

Concentric Transmission Line ¢ Mobile Antennae °

FREQUENCY MONITORS (FM and AM)

Direct reading. No chorts or complicated calev-
lations necessary. Model FD-8 — AM  Monitor
1600 ke, to 50 mc. operation on one io four fre-
quencies or Model FD-8B one to six frequencies.
Model FD-?A FM Monitor 30-44 mc. operation
on one or two frequencies.'All have 110 V. AC
60 cycle self contained power supply.

o - i TR S

z,;,,o
l

MOBlLE EQUlPMENT (FM and AM)
Maodels up to 60 watts output. Crystal con-
trolled. Complele with Transmilter, Receiver,
Power Supply ond all Accessories.

Emergency services function with increased
speed and effectiveness through FM and AM
equipment completely engineerec, buiitand
wafched by DOOLITTLE. Individual units or
complete systems .
equipment ..

HF or VHF .

. . standard or special
. high or low power ... in MF,
. for old and new bands.

I&D 10, INC.

7421 L I.OOMK !LVD‘. CHICAGCI 3&, IH.IHDIS

COMMUNICATIONS ROR APRIL 1748

Station Antennae

PORTABLE FM MONITOR

Model FD-10A is similar to the FD-9A except
operates on & Volts D.C. Designed for checking
FM Mobile Transmitting Equipment at point of
operation, Supplied for operafing on cne or two
frequencies belween 30-44 me.

STATION
TRANSMITTERS
{(FM and AM)

18 available models.
Power output up to 1000
watts. Assure maximum
efficiency, absolute relia-
bility and econamical
maintenance, Statian Re-
ceivers, Contral Units and
Accessories to meet your
needs,

Qutstanding features of DOOLITTLE equip-
ment include: Noise operated squelch. Low
power consumption. Maximum coverage.
Latest electrical and mechanical design.
Compact, easy 1o install. Very accessible,
simple to service. Aluminum construction
throughout. Highest quality components.

Equipment engineered and built by DOQLITTLE
ysars ago still serves efficiently today.

Builders of Prec::.fm} Radio (ﬁmmmu‘xtﬁu & phbens
far Police, Fire, 6wmmﬂg¢, Foresiry,

- Uritity and other emergency services.
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their particular application will be
available without undue delay.

That is why Bliley acid etched*
crystals persistently show up wher-
ever important developments are tak-
ing place in the communications field

in ad f —and go with those developments to

% WM‘ menta, aad:that the right crysta.l for  all parts of the globe. '
Your products, too, will benefit if
you make it a habit to “consult Bliley
I first” on frequency control problems.
B L I L E Y hus ihe crystu s There’s over 15 years of gquartz crys-
tal engineering experience at your

beck and call,

* Acid etching quaritz crystals to frequency is ¢
patented Bliley process.
For complete listing of Bliley

CRYSTALS

crystals now available see

Bulletin EM-27

BLILEY ELECTRIC COMPANY ¢® UNION STATION BUILDING, ERIE, PENNSYLVANIA
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ANSONIA BUILT A GREAT NEW

“ the Navy needed a specmhzed j
frequency cable. It had 0 featurz
(1) ﬂex:blluy
(2) extreme low d:elecmc loss
factors y el
(3) serviceability under ex-
_treme weather condiiions;. .

In cooperatnon with Navy Engineer-

ing, Ansonia helped develop a cable
answering these requirements —
M-1-29—available now, to you!

To the Navy this cable represented
high hdelity radar images and de-

endable service under severe operat-
ing conditions. To you, it may mean
clearer television, truer FM radio
tone or the solution of a problem in

transmitting ultra high frequency
power with low loss, since it ap-
proaches coaxial cable in dielectric
qualities yet is completely flexible.

Insulated with ANKOSEAL thermo-
plastic insulation, M-I-29 can be en-
gineeted and supplied to meet special
dielectric characteristics and operat-
ing conditions. "Yankee Ingenuity”

displayed in the creation of this cable
is ready now to help make it meet
your particular needs.

This is one of a complete line of
job - engineered cables made by
Ansonia. For details on this or
other cables, write Dept. AL
The Ansonia Electrical Company,
Ansonia, Conn.

Why ANKOSEAL solves cable problems

Ankoseal, a thermoplastic insulation, can help solve
many electrical engineering problems, now and in the
future, Polyvinyl Ankoseal possesses notable flame-
retarding and oil resisting characteristics; is highly

for its low dielectric loss in high-frequency transmis-
sion. Both have many uses, particularly in the radio
and audio fields. Ankoseal cables are the result of
extensive laboratory research at Ansonia—-the same

resistant to acids, alkalies, sunlight, moisture, and

laboratories apply engineering technique in the solu-
most solvents. Polyethylene Ankoseal is outstanding

von of cable problems of all types.

THE ANSONIA ELECTRICAL COMPANY

Spennhzmg i “Arnkoseal” a Ther moplastic Lusilation
ANSONIA CONNECTICUT

A Wholly-Quned Subsidiary of
NOMA ELECTRIC CORPORATION

GENERAL OFFICES « NEW YORK, N. Y.

Makers of the famous Noma Lights—the greatest name in decorative lighting. Manu-
facrurers of fixed mica dieleciric capacitors and other radio, radar and electronic equipment.
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Just what you’ve been waiting for!
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~ Only FEDERAL gives you

2 plus values in...

'FM and TELEVISION
LEAD-IN WIRE

Produced by world's largest
manufacturer of high frequency
B cable! :

that have put Federal in the

2 ~ Engineered in the same laboratorie
B forefront in FM and Television

FEDERAL'S high frequency cable is really engi-
neered for low-loss signal transmission from antenna
to receiver . . . the product of years of experience in
FM and Television.

It's a solid, polyethelene insulated type . . . Te-
sisting water, acids, alkalies, oils . . . won’t embrittle
or age in sunlight. It retains flexibility in sub-zero
temperatures; and dimensional precision even in hot
weather. Elliptical cross section enables it to with-
stand twisting and abrasion—eliminates any mois-
ture conduction path.

Expont Dinrlbutary
intermatianol Standard Bactric Corparation

Federal Telephone and Radio Corporation

Federal’s lead-in cable is available to you now; .
in various sizes. Write for complete details.

Federal Jead-ins have dual, stranded con-
ductors. Characteristic impedance. for
commercial telecasts is 300 chms—capac-
ity per foot is 5 munf.

'Other types produced for special ap-
plications and experimental work have
characteristic impedances of 200 and
100 ohins.

Newark 1, New Jervey
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You Have the “Know-How”

bui

have You the"KnowWhere’l

for business in Aviation? -3"

The Great Trangian

o

American Aviation. the twice-monthly publication of aviation
happenings. will bring youn reports of husiness interest in all
phases of this growing industry. You can have the ponp on |
competition with these facts. fignres and trends as reported
throughout the country by men closely allied with all hranches )
of this expanding business. ‘ :

!

Know in advance who plans to open new airlines. build 1
new fields. construet and equip new hangars. Have available
the latest informution on new aireraft types while still in the

design stage. Tt will give yon an early start in selling vour
equipment for the finished product. Know whe is in the |
market for what you have 1o sell.

Other A full Year’s Subseription costs only $4.00

.
. A 'at'“)“ Ser\l“"es Ful owt the coupon for Awerican {viation and any
) .
A‘“Eﬂ“ﬂ“ Vi of our other services vou can nse. Attach to vour
voulk ) . - N
our advantags o k('\'g\[?mh . letterhoad and mail. Wo'll do the rest.
v : it
Iﬁ‘“ﬂ' l: ou the P“l“‘\o- ‘l\-‘fn‘%uﬂv does
nge chap Aviali i .
. Ameriean b 1o first class
(-l‘li\‘1|}|.'\l for rout Dl-‘l‘"?"h‘l':l-u?gs riel, —_— —_ ——
"":“-l {.‘\(-rv ‘-\'("' ‘:.ly\ " ‘()\)‘i\- of hap-
mal s \{l,,lu,lhe-m1_mm- ‘tn_, New air- .
cond T within the naus ry. Teliases, merican
Penings .. equipment pu
lines, roules

» e
: acts.  Be
'\ppo'mhnoms _and comrac

fir=t 0w hand for ~|lmt e husint‘lﬂi\:?“ Viafion@//%”ﬁﬂ//éf

. the meo
. aily. By
reading the D

o 2170.00. American Building, Washington 4, D. C.
£15.00 ... bY¥ the vears ©
- —_ Jizalion Start sending e American Aviation todas. T <end o check
. I vAL ) . - -
now wiio To se¢ “\‘ ﬂw_-[(:,l‘:-]“\\fia\inll wlhen von send me the hill, Twenty i izsues for S1.00,
contaet, AeEET 0
you want e (0“.'||»< a Visting of 1(),(!0.
Directory proviae: Tt covers the per- Name.. oo [ o -
b . g b =
N p rxecunves . srrhools
analin AV organization of O
1 sonncel an airkines, slate ane Alleese e
. 5y i av-.
= manufactiie ]l-‘-h‘(‘;()‘if'vill(]h\’(-‘(l five way
I eral agenti® dition ,wice Citv_ _ . Lo R - St
| publishedin revised e '5' 00
l Slﬂgle COPY/ $ : 1 Jike 1o ey American Aviation I ean use the American Aviation Dircctors
1 o yeClr- Pgilv. Here's a check for 815.00 momy buosiness, Here’s §5.00 for the new
1 for @ montl’s trial, O spring-Summer Fdition.
1
]
Em e
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AMERICAN PHENOLIC CORPORATION
CHICAGO 50, ILLINOIS

' In Canada * Amphenol Limited + Torenfo

-

COAXIAL CABLES AND CONNECTORS « INDUSTRIAL CONNECTORS, FITTINGS AN‘D
CONDUIT » ANTENNAS « RADIO COMPONENTS « PLASTICS FOR ELECTRONICS
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Typical low-distortion (.}%%) RC oscillator.
(G.R. 1301-4)

by H. H. SCOTT

Technology Instrument Ceorporation

between the point where it

reaches the microphone and the
point where it is reproduced by a loud-
speaker may be considered as d