EMENTS CORPORATION
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* RADIO ENGINEERING * AERONAUTICAL COMMUNICATIONS
U (;{/ST * INSTRUMENT CALIBRATION IN V-T PRODUCTION * RADAR IN U. S. AND BRITAIN 1945
* RESONANT SPEAKER-ENCLOSURE DESIGN * TELEVISION ENGINEERING
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C.T.C. ;444-54 TERMINAL BOARDS

No more time-wasting board cutting, drilling and lug
mounting when you have C.T.C. All-Set Terminal Boards
on hand. They're furnished completely assembled with
any size C.T.C. Turret Terminal Lug in four widths,
1oy 2" (lug row spacing 1Y5""); 215" (lug row spacing
2""); 3" (lug row spacing 21%"') to fit all standard resistors
and condensers. Select proper width board and go to
work.

C.T.C. All-Set Terminal Boards are made of 3/32",
1/8” and 3/16" linen bakelite only and come in five-
section boaras wnich can be broken into fifths by bend-
ing on a scribed line. They may be ordered in sets of the
four widths, or in lots of six or multiples of six in any
single width. Extra lugs and stand-offs are supplied.

For complete information on these new, money-saving All-
Set Terminal Boards, write for C.T.C. Catalog Number 100.

CAMBRIDGE THERMIONIC CORPORATION
442 CONCORD AVENUE - CAMBRIDGE 38, MASSACHUSETTS

www americanradiohistorv com
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Yes...the “Lab” work 1s Complete!

UR post-war plans, policies and perfected
line of Eastern sound equipment have long

ago passed the stage of draft-board design and
laboratory tests! We’'re “'in the groove” —ready to
go! Based on our many years of experience, the

new Eastern equipment incorporates the many

wartime techniques which we have been building
into guality units for Uncle Sam.

For details and information please fill out and
mail the Coupon today. Eastern Amplifier
Corporation, 794 East 140th Street, New York
54, New York.

EASTERN AMPLIFIER CORPORATION, Dept. 8-G

SPECIALISTS. We're definitely interested in your post-war line, your policy, your
proposition. Mail us complete information, without obligation.

70
P M 794 East 140th St., New York 54, N. Y.
W M m We are [] JOBBERS, [] DEALERS, [J A SERVICE ORGANIZATION, [ SOUND

/I/“(‘T—
reit®” =
for complete information on
our post-war line and the

details of our proposition. S

s

L3 / M// %01” :
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor

e See...

THE POSTWAR kKA 11AS COME AT LAST.
Many thanks are duc to the men and
women i the communications mdustry
for their excellent work during the war.
Their efforts played an important role in
bringing World War Il to a close.

With the backlog of a host of unusual
military developments and our ambitious
postwar projects, radio communications is
destined to play a major role in peacetime
world planning

The rapidity of the release of fmportant
wartime developments for peacetime pro-
grams will of course be quite a governing
factor in development  and  production.
Analyzing thiz problem, FCC Commis-
sioner I K Jett said, in oan exclusive
statement to CoMMUNICATIONS ¢

“On entering the peacetime era our thoughts
and eforts must be directed primarily to the
needs of the American public. The public has
been led to beheve that many improvements will
be made in  communications, including the
licensing of new services such s television,
f-m. facsimile, urban and highway mobile, citi
zens radio and many others.  However, many
of the wartime developments are still classi-
fied as secret or confidential, and there has been
no  opportunity  for industry as a whole to
conatder them with a view to adopting uniform
standards. Since it i~ of the utmost importance
that the design of eynipment be as nearly per
fect as the present state o, development of the
art will pernut. 1 hope that a way will he
found to declassiiy and release such technical
information as promptly as may he possible.”

When these accumulated developments
are released and peacetime projects are
accordingly accelerated, we will see quite
a striking array of equipment and com
ponents,

Broadcasting activities should rise to
new heights during the months to come.
Records indicate that over 100 television
stations, 500 f-m stations and close to 200
new a-m stations are scheduled for con-
struction very soon. Relav networks will
also play an important role. Commenting
on this fact, Dr. C. B, Joliffe, of RCA,
savs that it s not fantastic to imagine
long telephone and telegraph lines being
replaced by relay towers from coast to
coast.

The release of radar has also high-
lighted communications contribution dur-
ing the past few years. Its application to
air and sea piloting will revolutionize the
art of navigation. The U. S. Merchant
Marine has already indicated that it will
install radar control on their ships. And
the CAA have also certified the use of
radar. Out at the CAA experimental
station at Indianapolis, ten carloads of
radar were recently delivered. The equip-
ment will be used to increase safety fac-
tors particularly in zones of traffic satur-
ation.

Communications has quite a job on
hand. But, as during the war, we know
that the job will be well done. . . . 1. W,

Inch_:ding Television Engineering, Radio Engi-
neering, Communication & Broadcast Engj-
neering, The Broadcast Engineer. Registered

U. S. Patent Office,
Member of Audit Bureau of Circulations.
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AUGUST Published by SYLVANIA ELECTRIC PRODUCTS INC., EmpOl'lllnl, Pa.

YLVANIA NE

ELECTR()NI( EQUIP\/IENT EDITION g

S e 2 o SrTRTE YA 1

SRR i sl

HIGH FREQUENCY
| INDUCTION FURNACE
USED IN TUBE PLANT

The bombarder or high frequency |

induction furnace pictured below is
another example of high-precision,
modern equipment manufactured at
Sylvania Electric’s plant in Williams-
port, Pa

Flexible in Application

Used in all radio tube plants where
exhaust machines operate, this essen-
tial apparatus may also be adapted
for use in practically any application
| that requires high frequency induc-
tion heating by the connection of the
proper heating coils. [ts rated input
is 25KVA, uses Type 207 tube as
oscillator, [requency about 300KC.

High frequency induction furnace used

in all radio tube plants where exhaust

machines operate. Made by Sylvania
Electric at Williamsport, Pa.

LOCK-IN TUBES PERFECTLY IN
LINE WITH RECENT FCC DECISION

High Frequency Sets (FM) Will

“LOCK-IN"' TUBE

1 It is “locked’ to socket
—solidly.

2 It has short,direct con-
nections—lower induc-
tance leads and fewer
welded joints.

3 Metal*Lock-In""locating lug —
also acts as shield-between pins.

4 No top cap connection. . .over-
head wires eliminated.

Sylvania Electric’s revolutionary type
of radio tube — the Lock-In —is so
mechanically stronger and electrically
more efficient that it takes in its stride
the recent FCC decision assigning
to frequency modulation the band be-
tween 88 and 106 megacycles. The
basic electrical advantages of the
Lock-In construction are ideally suited
to the adoption of higher frequencies.

Mechanically it is more rugged be-
cause support rods are stronger and
thicker—there are fewer welded joints
and no soldered joints—the lock-in lug
is metal not molded plastic—the ele-

- Get Benefit of Tubes’ Electrical Superiority

ments are prevented from warping
and weaving.

Electrically, it is more efficient be-
cause the element leads are brought
directly down through the low loss
¢lass header to become sturdy socket
pins —reducing lead inductance —and
interelement capacity.

Today, the many special features of
the Sylvania Lock-In Tube are even
more up-to-date than when they were
introduced in 1938—a fact of increas-
ing importance when considering the
numerous postwar developments in
the field of communications.

SYLVANIAN ELECTRIC

Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

wwWwW americanradiohistorv com

COMMUNICATIONS FOR AUGUST 1945 o 3


www.americanradiohistory.com

o

o COMMUNICATIONS FOR AUGUST 1745

www americanradiohistorv.com

T



www.americanradiohistory.com

No.100 600 800

SINGLE  SERIES SERIES

FLANGE 1 %"
DIAMETER  DIAMETER  DIAMETER
5/16" (App.) (.952) (1.235)

- INSERTS IN

o

3/16" HOLE

i

i (&

®

602 802

TR

805

B1: DO

()

606 806

o%
F,N’S" o o o means “to end", It also means “to bestow the ....
last required labor upon; complete; perfect.”” Just so with the new 807

fused electro-tin finish on FUSITE Hermetic Terminals. Microscopically,
ordinary electro-tin finish looks like this FUSITE's fused electro-
tin finish is like this - There are no pin-point holes in the finish

808

i

where oxidation can start to work. FUSITE's new and proved fused
electro-tin finish provides even, uniform protection. It is the completely
satisfactory finish to the completely satisfactory hermetic seal . . .
FUSITE . . . which satisfactorily stands the latest J-A-N tests.
FUSITE's electrical properties have been bettered, too! Whereas a
test of 500 megs, on electrical leakage, was formerly considered
satisfactory, the new FUSITE now tests close to infinity. Leakage
across the glass insulation is almost nil. This mark '4/5'}\75 is your
assurance of the ultimate in hermetic terminals . . . for your war

products of today; for your “peace-work™ of tomorrow.

PRODUCTION HINT

Solder on the lead wire; QL
then bend the flattened \
terminal end at the edge .

of the hole to get greater
clearance inside the "can.”

A FLYING AMP,
J CANT TAKE THE DAMP
/ AND BUZZ ‘EM FOR THE NAVY,
SO WE KEEP DRY,

WHEN FLYING HIGH,

CINCINNATI ELECTRIC
PRODUCTS COMPANY

NO DAMP AMPS/

COMMUNICATIONS FOR AUGUST 1945 e
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ALLEN B. DuMON
TFTIFEVISION STUDIOS AND STATION WABD, 515

6 ® COMMUNICATIONS FOR AUGU'T 1915

DuMONT-FOR THE TOOLS OF TELEVISION

DuMont has de-
signed and built
more television sta-

PROOF
OF THE
PUDDING!

built stations, every week, are demonstrating
the high efficiency, rugged dependability
and low operating cost of DuMont-engi-

tions than any other
company. DuMont-

neered equipment.

DuMont’s simplified precision control—
the dominant keynote of 4// DuMont de.
sign—is brilliantly exemplified in the tools
of television featured above. These postwar

designs incorporate all the flexibility and
refinements dictated by more than 4 years
of continuous and increasingly elaborate
experimentation by hundreds of program
producers.

DuMont’s Station WABD, New York,
has pioneered a pattern for commercial
television that you can make your own
whenever you choose to study it. And
DuMont’s Equipment Reservation Plan in-
sures early peacetime delivery of your
equipment and competent training of your
pewsonnel. Television is our business!

T LABORATORIES, INC., GENERAL

OFFICES AND PLANT, 2 MAIN AVENUE, PASSAIC, N. J.
MADISON AVENUE, NEW YORK 22, NEwW YORK

Copyright 1945, Allen B. DuMont Laboratoeries, Inc.
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Postwar plans are under way. The sensational
development in the use of electronic power
will soon be converted to building products
for home and industrial use, for transportation,
communications, agriculture—for almost every

service of modern living.

Kyle experience in building transformers for
war can serve you well. Kyle's many years in
developing and manufacturing electric power
distribution equipment established their repu-

tation for sound, practical engineering.

For transformers

designed to your own

specifications

Based on their knowledge of the latest trends
in the fields of radio communication, radar
detection, and electronic controls, Kyle engi-
neers will build the transformers you need to
meet your exact specifications. These precisely
built, dependable, small transformers are her-
metically sealed to function perfectly under
extreme conditions of climate and altitude.
Call on Kyle engineers to work ‘

with you on your own trans- K'ﬁ

former requirements.

SOUTH MILWAUKEE, WISCONSIN

COMMUNICATIONS FOR AUGUST 1943
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Answers to your Questions about the SHURE
"356” Super-Cardioid Broadcast Dynamic

Q. What is meant by Super-Cardioid ?

Answer: Super-Cardioid is an improvement
on the cardioid ( heart-shaped) pickup pattern,
which makes it even more unidirectional.
“Super-Cardioid” reduces pickup of random
noises by 73% as compared to 67% for the
Cardioid, and yet has a wide pickup angle
across the front.

Q To accomplish this, is it necessary to have two
* Microphones in a single case?

Answer: No. The Shure “556” is designed
according to the “Uniphase” principle, a
patented Shure development which makes it
possible to obtain the “Super- Cardioid” pat-
tern in a single compact, rugged unit.

Over what range does the Shure **s56” give
Q' quality reproduction ?

Answer: The Shure “555” provides a high
degree of directivity, both horizontally and
vertically over a wide frequency range from
40 to 10,000 cycles.

Q. Does the Shure 556" reduce Sfeedback >

Answer: Yes! Reflected sounds and “spill-
over” from loud speakers entering from the
rear are cancelled out within the Microphone.

Q. Can the Shure "'556” be used outdoors?

Answer: Yes. It is insensitive to wind and
will withstand heat and humidity. The low
imlpedance models may be used at practically
unlimited distances from the amplifier.

Can the Shure 556" be used Jor Studio
Q° Broadcasting >

Answer: More than 750 Radio Broadcast
Stations in the United States and Canada use
the Shure 556 in their studios. Becanse it
can be placed with its back to the wall with-
out picking up reflected sounds or echoes, it
facilitates Microphone placemeant.

Model 556 A for 35-50 Obm circuits—
LIST PRICE $75

Model 556B for 200-600 Obm circuits—
LIST PRICE $75

SHURE BROTHERS

Designers and Manufacturers of Microphones
and Acoustic Devices A

225 West Huron Street, Chicago 10, llinois
CABLE ADDRESS: SHURE MICRO

¢ e COMMUNICATIONS FOR AUGUST 1945
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A WISE TREND

A few years ago plugs and jacks were uncommon
except for a few applications in radio and test
equipment. Today the trend to greater use of
plugs and jacks is fast becoming standard prac-
tice in radio and electronic industries.

Keeping up with this trend, Johnson has designed
many new plugs to meet industries special re-
quirements, as well as supplying standard plugs
which are being used in an increasing number of
new applications.

The use of plugs on components is growing more
popular, speeding production, facilitating easy
replacement and interchanging of parts.

Plug and jack assemblies mdke it possible to
remove sections of equipment for repair and
maintenance without disturbing the wiring, and
in police, fire, railroad and similar installation,
units which fail may be quickly replaced with
little delay in operation.

Let Johnson, a pioneer in the manufacture of
plugs and jacks, supply you with a plug and
jack combination or assembly to meet your
requirements.

Send us your problem.

Aok for catalos 968.-E

JOHNSON

a éamoad name in Radia

E. F. JOHNSON COMPANY » WASECA « MINNESOTA

COMMUNICATIONS FOR AUGUST 1945 o ¢
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0.02 WATT SENSITIVITY

SIMPLIFIED ...Features include
CONSTRUCTION snap action contacts;

high sensitivity; low
operating power; statically balanced armature and
contact assembly; six easily accessible adjustments;
good contact wipe and stable contact pressure.

A typical vacuum tube application. A slight increase in
plate current closes the relay, thus increasing negative
bias on the amplifier tube so that plate current through
the relay coil immediately decreases to o point close to
the release value for the relay. Thus, any slight decrease
in light falling on the photo cell will reduce plate current
sufficiently to return relay contacts to normal position.

Struthers-Dunn Type 79XAX snap action d-¢
operated relay is a positive acting sensitive unit
that finds a wide variety of applications in circuits
with slowly changing control currents. Erratic
operation and varying contact resistance en-
countered with ordinary sensitive relays are elimi-
nated. Applications for this popular relay cover a
broad range of use from vacuum tube circuits, to
overcurrent protection, pulsing circuits, and uses
where extremely close differential or sensitivity of
operation is required.

WRITE for Data Bulletin 79XAX giving full
construction details and outlining a variety of
suggested uses.

STRUTHERS-DUNN, Inc., 1321 Arch Street, Phila. 7, Pa.

STRUT

DUNN

Y -

1%

DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE" e BOSTON ¢ BUFFALO CHICAGO » CINCINNATI »
CLEVELAND ¢ DALLAS * DENVER = DETROIT » HARTFORD ¢ INDIANAPOLIS » LOS ANGELES » MINNEAPOLIS »
MONTREAL » NEW YORK ¢ PITTSBURGH * ST. LOUIS s SAN FRANCISCO ¢ SEATTLE » SYRACUSE o TORONTO

10 e COMMUNICATIONS FOR AUGUST 1945
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From inner conductor to outer covering . . . cal length meters . . . were all Federal-
Federal really knows high-frequency trans- engineered to fit specific requirements.

mission lines. : -
That’s why it’s logical to turn to the acknowl-

And this knowledge was not easily won. As edged leader in the field for the finest in h-{
the pioneer in the field Federal not only - cables, specialty -engineered harnesses and
developed over 80% of all h-f cable types in cable assemblies.

use today . .. but developed most of the

equipment needed to test them. Where requirements are critical . . . for trans-

mission lines with special icharacteristics. . . for
Attenuation, high-voltage, dielectric and custom-built and engineered harnesses and
balance testing equipment, velocity of cable assemblies . . . take your high-fre-
propagation, braid-resistance and electri- quency transmission problems to Federal.

COMMUNICATIONS FOR AUGUST 1945 o Ii
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A. H. Brolly . .. Chief Engineer of
Television Station WBKB, Chicago,

adjusts the grid circuit of the Eimac
304-TL’s in the Class B linear stage
of the video transmitter.

The video transmitter operates at 61,25 megacycles; peak
power output is 4 KW which provides a television service
throughout metropolitan Chicago and reaches suburbs

out to 35 miles or more.

E. F. Cawthon and W. R. Brock are operating
the station which has been broadcasting tele-
vision programs with the present equipment
since 1942 and began operation on a com-
mercial schedule in October, 1943.

o COMMUNICATIONS FOR AUGUST 1945

Mr. Brolly calls attention to the Eimac
1000-T’s in the final stage of the Audio
FM Transmitter which operates at 65.75

megacycles. It is a very stable amplifier
of good efficiency.

Eimac 152-T’s are used in the modulated stage and
304-T’s in the first Class B linear amplifier of the video

transmitter,

Grid modulation is employed at WBKB and a broad band |
of frequencies must be passed in all stages following the |
modulated amplificr. Multiple-tuned resistance loaded |
coupling circuits are used between stages.

Performance, stability, dependability are good reasons |
why Eimac tubes are to be found in the key sockets of the |
outstanding new developments in Electronics. Balaban &
Katz, owners of tclevision station WBKB of Chicago,
offer potent confirmation of the fact that Eimac tubes are
first choice of leading Electronic Engineers the world over.

FOLLOW THE LEADERS TO

ELECTRONIC TELESIS—/fully illustrated.
Send for a copy now. The Science of EITEL- |
Electronics written in simple language. L-McCULLOUGH, INC.,1032 5an Mateo Ave., San Bruno, Calil
You'll find it of valuable assistance in  Plants located at: San Bruno, California and Sait Lake City, Utel
explaining electronics to the layman. Export Agents: Frazar & Hansen

No chligation. 301 Cloy Street, San Francisco 1, California, U.S. A.

www americanradiohistorv com
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Motors, Generators, Motor Gen-

\ally?/2 Lel 11 d ELECTRIC COMPANY

DAYTON, OHIO + IN CANADA, LELAND ELECTRIC CANADA, LTD. ... GUELPIH. ONTARIO
COMMUNICATIONS FOR AUGUST 1945 o I3
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The versatility of Amphenol engineers is evidenced in the varied electronic
applications for which they have designed and produced components. Many
of the now standard sockets, connectors and cables produced by Amphenol

were originaily created to surpass the most exacting specifications.
Products illustrated here are but a few of the thousands of items that com-
prise the complete Amphenol line including U.H.F. Cables and Connectors,
Conduit, Fittings, Connectors (A-N .. U.H.F., British), Cable

Assemblies, Radio Parts and Plastics for Industry.

Your inquiry regarding the adaptation of standard
Amphenol components or designing of special pur-
pose units will receive prompt, careful and con-
fidential consideration.
AMERICAN PHENOLIC CORPORATION

Chicago 50, Illinois
In Canada - Ampheno! Limited » Toronto

\ L U.H.F. Cables and Connectors - Conduits - Fittings - Connectors (A-N.,
NG U.H.F., British) - Cable Assemblies - Radio Parts « Plastics for Industry

1{ e COMMUNICATIONS FOR AUGUST 1945
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RAYTHEON VOLTAGE STABILIZERS

REGULATE

70
VARYING CONSTANT
OUTPUT

INPUT VOLTAGE
VOLTAGE +Y% OF 1% 130
|L 120

i | ,, e

110
| e 100
. o

' Tune in the Raytheon radio program: “MEET YOUR NAVY,

LEien
R 5 o

it 0.\ |

% 120 w‘ﬂ

CASED &
MODEL

ENDBELL
MODEL

Built into new products or installed into equipment already in use,
Raytheon Voltage Stabilizers assure more accurate operation of all
types of electrical equipment. Note these Raytheon performance
features—stabilizes output voltage to =14 of 175 . . . stabilizes
the varying input voltage within 2 cycles...stabilizes input voltages
from 95 to 130 volts or 190 to 260 volts.

Raytheon Voltage Stabilizers are entirely avtomatic in operation.
They have no moving parts . .. nothing to wear out. Available in
three styles, cased, uncased and endbell, to meet most application
requirements. Write for bulletin DL 48-537. It gives performance
curves, technical data and complete information.

i

RAYTHEON

MANUFACTURING COMPANY
Electrical Eavipment Division

190 WILLOW STREET, WALTHAM, MASS.

7

Devoted to research and manufacture of complete electronic equipment; receiving,

www americanradiohistorv com

" every Saturday night on the Bive Network. Consuit your local newspaper \

The coveled Army-Navy “E’ for
Excellence in the manufacture of
war equipment and tubes, flies
over all four Raytheon Plants
where over 16,000 men and wom-
en are producing for VICTORY.

transmitting and hearing aid tubes; transformers; and voltage stabilizers.

COMMUNICATIONS FOR AUGUST 1945 o IS
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® Aerovox selection ranges from tiny “postage-
stamp” molded-in-bakelite units to giant porcelain-
cased stack-mounting units. These many varied
types are standard with Aerovox—in daily produc-
tion—available at quantity-production prices.

The following factors are suggested in guiding
your selection:

Electrical: (a) Capacitance and tolerance; (b) D.C.
voltage rating; (c) Current-carrying capacity and
tfrequency characteristics; (d) Allowable tempera-
ture rise and maximum operating temperature; (e)
Special characteristics such as temperature co-
efficient, retrace, etc.; (f) Special operating condi-

e COMMUNICATIONS FOR AUGUST 1945

THERE'S A

MICA

SPECIFY AEROVOX

Be sure you have the Aerovox
Capacitor Manual in your
working library, for general
guidance. And for final insur-
ance covering satisfactory re-

sults, just specify Aerovox
Capacitors.

.

fions such as high humidity, altitude, extreme
lemperatures, etc. Mechanical: (g) Basic type; (h)
Terminals; (i) Case; (j) Mounting holes; (k) Name-
plate data.

Yes, Aerovox expects you to select that type best
fitting your particular requirements in every way.
And Aerovox is ready to help you make the proper
selection. Remember, Aerovox Application Engi-
neering —that "know-how" second to none in the
industry—can make all the difference
between disastrous makeshifts and
the most satisfactory results.

www americanradiohistorv com
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TYPE FITTED
PRECISELY TO
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A new interpretation of simplified VHF,
scheduled for carly announcement, is

'88 DAYS FROIW DR "FTINC BO-‘RD TO FLIGHT LI\E the lacest development of cthe company's

radio enginecring laharatory

|{Germany stunned the world in '39 with their blitzkrieg. At exactly the
'same time another blitzkrieg was quietly being made by the Canadians
lin this country. They needed airplanes and radio communication

equipment—fast. .

The airplanes they got...and the radios. There were less than 90 days
|left when Pacific Division got the go ahead for transmicters and inter-
phone equipment that had not even been designed.

In 88 days Pacific Division designed —developed —and delivered a Quality {0 quantity is the keynote of all
quantity of 100-watt master oscillator transmitters for low and high Pacific “i“""r:’("c":‘;"“fmu“"ﬂ
'frequency...ampliﬁers for the interphone...and engineered and installed

' ¢these and all other radio equipment in the Canadian airplanes.

| \We at Pacific Division would rather not accept any more orders that
| we have to pull out of a hat. But we are open for business, especially
| VHF Communication Systems in which we specialize, that demands
| experience, ability and resourcefulness. Your inquiries are invited.

© 1945, Bendix Avistion Corp.

Pacific Division's cngincering ability
is matched by its outstanding produc
tion facilities. Here future VHF cquip-
ment will be manufactured in volume

PeCOUCT O

COMMUNICATION SYSTEMS : ~BendixX

AviatiOn (QVPO0aliOn

I
| OPERATING SiIX VHF EXPERIMENTAL STATIONS

COMMUNICATIONS FOR AUGUST 1945 o /7
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Medium Duty 4
Power
Switches

72 amp. 115V. 60 cycle A.C. ® 25,000 cycles of operation
without contact failure

Voltage breakdown 2500 V
to ground D. C. ® Fixed stops to limit rotation

Solid silver contacts ® 20° indexing

Centralab medium duty power switches are now available for
transmitters (has been used up to 20 megacycles) power supply
converters and for certain industrial and electronic uses,

It is indicated in applications where the average Selector Switch
is not of sufficient accuracy or power rating. Its accuracy of con-
tact is gained by a square shatft, sleeve fit rotor, and individually
aligned and adjusted contacts. It is assembled in multiple gangs
with shorting or non-shorting contacts. Torque can be adjusted
to suit individual requirements. Furnished in 1 pole...2to0 17
positions (with 18th position continuous rotation with 18th posi-
tion as “off"); and 2 or 3 pole. . . 2 to 6 position including “off",

N . Division of GL
PRODUCERS OF Vv + Selector Sy
1§ o COMMUNICATIONS FOR AUGUST 194§
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The list of Hytron’s customers for the
standard OC3/VR105 and OD3/VR150
reads like the social register of elec-
tronics. Proved quality products, these
Hytron tubes are found literally by the
millions in military radar, communica-
tions, and electronic equipment.

Now in space-saving miniature bulbs, the
new Hytron OA2 and OB2 offer the same
careful engineering design, rigid control of
processing and assembly, and adherence
to tight factory specifications which have
made the standard Hytron regulators
famous. Life and performance of the
miniature OA2 and OB2 equal those of the
standard tubes, except that maximum
operating current is 30 ma. for the minia-
tures. Construction is both simple and
rugged. Note, for example, use of both top
and bottom mica supports and the heavy
stem leads. Compare the characteristic
data given. Consider the possible space
economies. Order your engineering samples
today.

ncresmmrgre

COMPARATIVE DATA

L HYTRON MINIATURE AND STANDARD GASEOUS VOLTAGE REGULATOR TUBES

PHYSlCAl CHARACTERIS"CS - : AVERAGE OP!RATING CONDlﬂONS _

TYPE . ; | Supply | Operating | Regulation | Operating
: | Max. Length | Max. Dlam. Bulb Base [ Voltagel | Valtage I,O—E,I Current*

(inches) ‘ (inch.ol) 7 {min.) | x(cpplfo'x.)., (vlo.m) {ma.)
| . OA2 254 A T-5Y5 | 7-pin Min. | ; T s 2 : { 5-30
ODZ_’:'/VR_ISO e R 1% | ST-12 | 6- pin Octal it B R & e 5-40
| SENE A AR Y 3 C T.814 | ' el ] e-2p
__os2 254 84 | T-5% |7-pin Mm } 133 | 108 1 4‘ 5..7_ 30
I ‘OC3/VR105 413 1% . | ST-12 6pm0ctal : Sy \{ 5-40

+Sufficient reliatance must always be used in aenes wnth the tubc to limit cun'ent through it as folfom ‘OA2 and OBZ 30 ma OD3/ VRISO
. and OC3/VR105, 40 ma.
4 IRegulanon (either positive or negative p

olanty) is defined as the d\h'erencc in voltage when the current - s vaned from S ma; to 30.ma,
Operation for extended periods of time a e LM

t low current will temporanly inctease regulation of tube,

i «Sa——
s

, BUY
ANOTHER
WAR BOND

MAIN OFFICE:

SALEM,

.

S B I aats e gbe das

OLDEST MANUFACTURER SPECIALIZING IN RADIO RECEIVING TUBES

MASSACHUSETTS
PLANTS: SALEM, NEWBURYPORT, BEVERLY & LAWRENCE

COMMUNICATIONS FOR AUGUST 1945 e 19
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HOW WE SAVE 45 MINUTES OUT OF AN HOU

When Connecticut Telephone & Electric
Division began to make aircraft ignition
terminals for a famous engine manufac-
turer, we knew that standard testing
procedure could not keep pace with our
mass production methods. Even a score
of trained inspectors, each equipped
with high-voltage testing equipment,
would soon fall hopelessly behind.
Again Great American Industries engi-
neers overcame a stubborn wartime
bottleneck. They designed an electro-

mechanical tester which accurately
checks four parts faster than former
methods could check one. Five such
testers, operated by unskilled persons,
have a capacity of 12,500 tests an hour ...
with a degree of error almost too small
to measure,

This is but one of many new methods,
contributed by G.A.l engineering to
speed the war ‘effort. It will be equally
important to efficient electrical manufac-
turing i time of peace.

HERE'S HOW IT'S DONE

Operator places terminals to be tested in slots at
edge of turntable. .As each part reaches test point,
one electrode of a 10,500 v. circuit contacts the
conductor element of the terminal. .. while an-
other encircles its insulating shell. Current leakage
through minute cracks or porous sections of the
insulation operates a relay which ejects the fauley
piece. If the terminal meets specifications, it auto-
matically.falls into a chute and is conveyed to the
packing bench. This swift, foolproof tester lends
itself to many production tests of insulation.

20 e COMMUNICATIONS FOR AUGUST 1945
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2,000,000-VOLT

CASTING IN A
VACUUM

il The above ten Machlett techniques
8 reflect only a part of one side of

il this organization — that of technical

8l capability.

It takes much more than even the
highest techniques to make a business

great. There is also required a
thorough knowledge of customers’
" requirements, and that conscientious,
painstaking, continuing meeting of

them called "service.”

Just as there is the most intimate
relationship between an electron tube
and the equipment with which it is
connected, so there is a close and
constant contact with our customers.

PRECISION X-RAY TUBE

KNOWLEDGE OF
ELECTRON BEHAVIOR

KN
R

v
2
Ss

With them we are never in competi-
tion, and thus we may be, and often
are, called upon to do design and
development work, to live with tube
and equipment problems, and coop-
erate in solving them. We often follow
through all the way to the ultimate
users, to make certain of their satisfac-
tion and see that conditions of use
are such as to assure optimum results
and economy. It is a long-established
Machlett practice not merely to accept
but to seek out every opportunity to
serve. Thus, Machlett customers obtain
much more than the best possible tubes.

When you need a medical or indus-

| complete‘

service .
N

" Conse ATl oW

COME TGO MACHLETT
FOR THE ANSWERS

BRIC

A U

story |nc|udes

trial X-ray tube, or a radio or industrial
oscillator, amplifier or rectifier, it will
pay you to choose a Machlett. Write
for information as to available types,
identifying the associated equipment
and nature of use. Machlett Labora-
tories, Inc., Springdale, Connecticut.

APPLIES TG RADIO AND INDUSTRIAL USES
1Ts 7 YEARS OF ELECTRON-TUBE EXPERIENCE
e

COMMUNICATIONS FOR AUGUST 1945 o 2/
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It May Look the Same. . But...

New Rola speakers may look similar to prewar
models. But in performance, fidelity and crafts-
manship there will be no comparison! Rola
research, intensified by war needs, has
paced the swiftly advancing stride of elec-
tronic development.

Improvements, exclusive with Rola, will be
incorporated in the broadened line of speak-
ers. And the developments and processes that
have resulted from exacting wartime tasks will

further guarantee the quality and dependabil-
ity which, for a quarter of a century, have
made Rola a leader.

Rola’s greatly expanded production facilities
still are absorbed in supplying communication
needs of our military forces—but it is possible,
now, to provide experimental models and
demonstrate to interested manufacturers Rola’s
improved engineering and performance.

The Rola Company, Inc., 2530 Superior Ave., Cleveland 1 4, 0.

ROLA SPEAKERS NOW AVAILABLE FOR RATED ORDERS

A few weeks ago Rola resumed the manufactuyre of
Speakers in moderate qiantities and Jfor rated orders.
Inquiries are invited Jrom manufacturers who need

quality speakers for priority contracts.

\

2
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The design of radio equipment that will come from Hallicrafters is
already shaping up—determined largely by thousands of hams who,
from their remote control locations all over the world, are sending
advice and suggestions on new radio ideas to Hallicrafters engineering

department.

+

Thousands and thousands of Hallicrafters pieces of high frequency
. radio equipment are in use in the armed services. In a-high percentage
of cases this equipment is used by operators with practical amateur
| experience. From these qualified experts Hallicrafters has received
hundreds of letters telling how Hallicrafters-built equipment stands up
under the most vicious battle conditions. Hallicrafters receives regularly

many valuable suggestions from hams in the field and at home. From

" this rich deposit of “design by remote control” will emerge Hallicrafters
new line—built to meet ham requirements,jdesigned for the world’s

, : *

most exacting users—the radio amateurs. |

i

R { 1
: - I t M Il
a I El a El 5 RAD Io BUY A WAR BOND TODAY!

COPYRIGHT 1945 THE HALLICRAFTERS CO;

‘ {
|WME HALLICRAFTERS CO., WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT, CHICAGO 16, U.S. A.
1
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How many spots in communications
equipment can you find for this newest
MICARTA pmduct/?

Here’s a new boost, and a challenge, to communica-
tions and electronic designers . . . coil forms from
Micarta ‘444", the latest Westinghouse development
in industrial plastics.

These strong, lightweight forms provide greater
freedom in production due to the insulating character-
istics and resistance to heat, cold, humidity and chemi-
cals—characteristics found in all Micarta plastics,
Both small and medium size forms can be eco-
nomically made from Micarta ‘444" for small-run
production jobs.

Micarta ‘‘444”—a phenolic resin with a fabric base
—is easily formed on inexpensive and quickly-con-
structed plastic or wooden dies. A simple arbor press
with only 100 pounds per square inch pressure can do
the job handily. Micarta ‘444" can be formed or bent
into a variety of shapes from flat, cured sheets with
perfect uniformity (see examples above).

Micarta ‘444" has already found many uses in
radio and communications equipment, How many can
you find in your own product designs? Your nearest
Westinghouse office will be glad to explore its possi-
bilities with you. Or write Westinghouse Electric
Corporation, P. O. Box 868, Pittsburgh 30, Pa. J-94667

24 o COMMUNICATIONS FOR AUGUST 1945

/

E, = D= ) ? JUSY HEAY ... premolded and cured sheets are heate

=1z = uniformly on both sides by infrared lamps for specifie
— time.

== §

S =

TRANSFER . . . heated sheet is then quickly placed
in inexpensive wood mold in arbor press or where
pressure can be applied to mold.

AND FORM . . . pressure of about 100 psi is
applied and shape cooled briefly in mold.

www americanradiohistorv com
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Micarta “444” is one of many Westinghouse
products developed especially to meet engineers’
demands for their new designs.

Here is a quick check list of some important
Westinghouse developments . . . what they are,
where to use them, what they will do. Like
Micarta, each possesses characteristics giving
designers greater freedom and flexibility.

Your nearest Westinghouse office can give you
complete data on any of these exceptional com-
munications products. Ask for the book number

shown in parentheses on each item.

1 QUICK CHECK LIST OF SOME WESTINGHOUSE COMMUNICATIONS PRODUCTS

MATERIALS

ipersil Cores . ..

Ready - to - assemble Hipersil cores
have 14 greater flux-carrying capacity
and eliminate time-wasting stacking of
tissue-thin laminations by hand.
(B-3223-A)

LRGBS
TIEECRREAT
UL ATING
WATERIALY,

| Developed during 50 years of field
experience, Westinghouse ‘‘Tuffernell”
insulating materials supply the right
grade needed for numberless com-
munications jobs. (B-3322-A)

New high-strength Zircon Prestite
offers remarkable versatility for com-
munications products . . . it has low
loss, high resistance to thermal and
mechanical shock and can be supplied
with standard Solder-Seal for true
hermetic joining to metals. (B-3244)

EQUIPMENT FOR THE
/ COMMUNICATIONS INDUSTRY |

PARTS AND ASSEMBLIES

Inerteen Capacitors . ..

Light weight, small volume and high
reliability are features of Inerteen
Capacitors for d-c service at 400 to
250,000 volts. Inerteen—the liquid di-
electric is noninflammable . . . non-
explosive. (B-3300)

Uniform, trouble-free, long-life serv-
ice is built into every electronic tube in
the Westinghouse line . . . Pliotrons,
Kenotrons, Phototubes, Thyratrons and
Ignitrons. (SP-204)

Westinghouse instruments range from
miniature panel size to 4-foot boiler
room indicators for all types of mount-
ings. (B-3283)

_ Heaters . . .

If it takes electric heat, Westinghcuse
can help solve the control problem with
a well-stocked line of thermostats that
will handle any job up to 650° F. The
tiny thermostat illustrated is for final
temperature control in a crystal oven.
(B-3344)

Smooth, functional design gives these
rotating components high flexibility for
radio equipment. Light weight and
compactness are the keynotes in the
design of these long-lived devices. Avail-
able for a wide range of frequencies and
voltages. (B-3242)

COMMUNICATIONS FOR AUGUST 1945 o 2§
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LV 19305s..

We, at Kenyon, take a good deal
of pride in our famous T-LINE
TRANSFORMERS, Similar units
are now produced and adver-
tised by many of our competi-
tors who long ago rcalized that
the T-LINE Housing was a su-
perior Housing in many respects

ourdating by years che un-
potted open-wype Transformers
produced by other Transformer
Manufaciurers

Additional teatures of the famous

KENYON T-LINE
are:

° ExceHenf’Appearance

e Universal ‘Mountings

Mounting centers remain exact because they
are die-punched all at the same moment in a
single operation.

e A Manvufacturer’'s Dream

flecavse they provide an excellent electrical

‘and mechanical design that can be made

\ Y
'theaply from plentiful materials. THE MARK OF "N EXCELLENCE

s

Kenyon 1s extremely satisfied with its outstanding engineering developments. The KENYON T-LINE case when
produced 1n the carly 1930°s was years ahead of its time. |
" Our engineers are indeed proud to be the originators of such a popular design and point to its duplication
with prnide’ .

Kenyon engineering intends to maintain its place as a pioneer in the continued development of outstanding|
{Transformer Equipment.

Inquiries invited. Write for our NEW 1945 1llustrated Catalog

KENYON TRANSFORMER CO., Inc. ;2>

26 o COMMUNICATIONS FOR AUGUST 1945
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IF YOU WEIGH OVER

Indicating Instruments is no haphazard operation .

the instruments are submerged in glass jars which are parnally filled with alcohol. A v‘usuum af
25 inches is drawn in accordance with newest JAN-1-6 specifications. During the test we wgtch Jor
air bubbles — no bubble means no trouble. Spot checks for a period of four hours are madéqin a

29 inch vacuum.

The testing apparatus, illustrated above, is a Marion development, and demonstrates our sincerity of)

N /
'

suppose nor assume. Because imperfectly sealed instruments entrap condensation, we make 'cyﬂah;,.\\_ .

purpose in producing hermetically sealed instruments. We take nothing for granted —we/ @eitﬁﬁ;

0 TROUBLE!

Production vacuum checking of Marion Glass-to-Metal Hermetically Sealed L'Ieeu‘h:al ?
. After sealing in our dehydrc&(mg r)poms.\

that every hermetic instrument bearing our name is — perfectly sealed.

Marion Glass-to-Metal Truly Hermenca"x"g'&/‘a\i‘i '

(O

L

G«

2% and 3% Electrical Indxcahng Instr

Write for our new, 12-
page brochure. Manufac-
turers and users of radio
and electronic equipment
are invited to inquire
into the advantages of
Marion Glass-to-Metal
Hermetically Sealed In-
struments for postwar use.

110 POUNDS,

MARION ElECIRIBAl INSIRUMENI 60.

MANCHESTER, NEW

Jobber Sales Division:

458 BROADWAY

THE RED CROSS

CAN

www americanradiohistorv com

HAMPSHIRE

Instrument Distributing Co.
NEW YORK, N. Y.

MILLIAMPERES

DIRECT CURRENT

/

USE A PINT OF YODUR

4

s’

BLOOD
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Here’s a low voltage—high current tube
with superior mechanical strength!

Heintz and Kaufman engineers have developed
the new 304-H Gammatron in response to the
demand for a low voltage—high current tube
possessing greater mechanical strength than the

carlier type.

Short, stocky construction and other improve-
ments give the new 304-H a degree of rugged-
ness which will surpass your expectations. More-
over, this added strength has been achieved

without the use of internal insulators.

Although we designed this new Gammatron
primarily for ability to withstand bumps, shocks
and vibration, certain electrical improvements
have also been obtained. The result is a tube

28 e COMMUNICATIONS FOR AUGUST 1945

which will have widespread use in electronic
heating applications, and as a gate or keyer tube.
Its ruggedness, and consequent longer life, ma-
terially reduces operating costs.

For data on the electrical characteristics and
price of the 304-H Gammatron, please write to

HEINTZ ano KAUFMAN (10

SOUTH SAN FRANCISCO - CALIFORNIA
KEEP BUYING WAR BONDS

7¢¢£e¢

Export. Agents: M. SIMON & SON CO., INC.
25 WARREN STREET, NEW YORK CITY, N, V.

www americanradiohistorv com



www.americanradiohistory.com

T HHH
T J
¢ '
i
{ Y
T E
SSsaanis s
[ 1 ad
H
{ St
.
i
.{
¢4
sl
anaug)
o Gy nal
Il
1
%—jm——
Fa) =
' Here's a brand new file size Engineering Bulletin, just oft +
B the press! It offers you essential authentic information on
ot - &
IRC Type BT (Insulated Metallized) and BW (Insulated Wire -
Wound) Resistors. Concise, easy-to-read and an excellent THH
i . . . 1
HHH ready-reference source, it contains eight pages of 8s
sast "meaty” material that will save you valuable : ool
1 1
L . . . o &
! time by quickly answering many of your resist- L
ance problems. Interesting construction facts, o

\)

characteristics data, JAN Type Numbers,
dimensianal drawings, as well as

a complete list of resistance values are
compactly presented in this new BT-BW
Bulletin. It should be in every Engineering 0
and Design file. Write for your copy

today. Address Dept. 8-H. TH

4

1
HH
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NTERNATIONAL
RESISTANCE CO.

401 N. Broad St. Phila. 8, Pa.

! he'®
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. L
e
1yP
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.m\-h“"“' Vs aed a1-\‘ it
Typer

IRC makes more types of resistance units, in more shapes, for
more applications than any other manufacturer in the world.

.
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By eliminating the fundamental fre-
quency, this instrument permits accu-
rate measurement of noise, distortion
and the harmonics of the wave. At
balance its fundamental circuit has
almost infinite attenuation at a single
frequency and other frequencies are
passed with little or no attenuation.

CHARACTERISTICS

70
60
50
40

%F £ 2

ATTENUATION, Db
8
{

As shown in the chart: the attenu-
ation at the 2nd harmonic (2F)
would be in the order of 1/2 db while
at the resonant frequency it would be
infinite—from 60 to 70 db in prac-
tical circuits making it possible to
measure distortions as low as 0.1%.

The -hp- Model 325B Noise and
Distortion Analyzer is really a com-
bination of three separate elements:
a frequency elimination circuit, a

HEWLETT-PACKARD COMPANY %

BOX 1045E+ STATIONA

Avdio Frequency Oscillators
Noise and Distortion Anolyzers
Square Wove Generators

30 e COMMUNICATIONS FOR AUGUST 194§

INSTRUMENTS F

Signal Generators
Wave Anclyzers
Frequency Standards

. s

. -

stabilized 20 db amplifier and a

vacuum tube voltmeter, any one of
which may be used individually.
The amplifier employs inverse feed-
back and is very stable . . . accuracy
1s independent of line voltage and
tube characteristics. Because the in-
put is to the grid of the amplifier and
1s equivalent to 200,000 ohms, it will
notload downthecircuit being meas-
ured. The sensitivity of the vacuum
tube voltmeter in combination with
the amplifier is such that hum may be
measured directly and voltage meas-
ured as low as .0005.

The -hp- Model 325B covers the
audio frequency spectrum, supplying
frequencies of 30 cps, 50 cps, 100
cps, 400 cps, 1000 cps, 5000 cps,
7500 cps, 10,000 cps and 15,000
cps within + 5%. These frequencies
cover FCC recommendations for
checking FM as well as AM broad-
cast. The meter scale is calibrated in
volts and in dbs.

The -hp- Model 325B in combi-
nation with -hp- 200 series Audio
Oscillators provides equipment 1o
make most laboratory AF measure-
ments including distortion, power,
gain and frequency, response. Write
for complete information now.

PALO ALTO, CALIFORNIA

Yacvum Tube Voltmeters
Frequency Meters

Attenvators Electronic Tachometers

www americanradiohistorv com

OR SPEED . AND ACCURACY

Distortion Analyzer

The Model 320A consists of two
fundamental elimination circuits,
400 cps and 5000 cps, together with
a calibrated auenuator reading in
decibels.

Distortion Analyzer

The Model 320B consists of six
fundamental elimination cirguits,
50, 100, 400, 1000, 5000 and 7500
cps, together with a calibrated at-
tenuator reading 1n decibels.

Haormonlc Wave Analyzer
The Model 300A consists of a highly
selective amplifier which measures
the individual ¢omponents of a com-
plex wave.

Attenuator and Voltage
Divider
The Model 350A is a bridged-T
attenuator consisting of one 100 db
attenuator with 10 db steps and a
10 db attenuator having 1 db steps.
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What effect do horn formula, flare and length have on low frequency “cut-off?” In the most 3

- commonly used frequencies which horn is most directional —one with large or one with

small mouth? What are the advantages of the reflex type horn? How is a 500-watt “bull

horn " constructed? What are the advantages of the new Hypex,* originated by JENSEN, over
the exponential type horn?

“"HORN TYPE LOUD SPEAKERS”-—JENSEN Monograph No.5,— the latest number in the
JENSEN Monograph series and now available, discusses simply and clearly these and many
* other questions pertinent to the study of electroacoustics. By means of photographs, dia-
grams and graphs it reviews the principles, performance characteristics and applications
of horn type loud speakers and’ illustrates modern reproducers employing horns. "
Get your copy of this or any others of the 'series today from your JENSEN jobber or
dealer or from the JenseN Technical Service Depcrtment ?nce each 25c.

yﬁmﬁé&t er @euyxn and dﬂamc%wﬁa 0/ gz'ne dcomsﬁc éagaz/cmen/ :

R

Wy

"'iFREE_to Me_p in the Armed Services,
-and o Technical Schools, Colleges
_and Libraries,

6603 South Laramie Avenue, Chicago 38, Il

Send me the Monographs checked:
1 (1) ""Loud Speaker Frequency-Response Measurements
J (2) "Impedance Matching and Power Distribution.”
[ (3) “'Frequency Range in Music Reproduction.”

. e S
[J (4) “"The Effective Reproduction of Speech. f:::azchc
[ (5) “"Horn Type Loud Speakers.* book ordered.

Name -
Address

City
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Simple things—these humble plugs, but Remler found a way t

Telephone
Type Plugs

Signal Coxps - Navy Specifications

make them better, faster. Production has been doubled while ma

hours were reduced fifty per cent. This precision efficiency h

been made possible by ingenious machines designed by Remle

engineers to combine several operations.

PLUB(éR cgUI;ABéRS TYPE
NUM NTACT SLEEVE ooy . . .
PLAT 2 long The facilities of this organization, backed by 27 years of ex
PL54 2 Short ] ) ] . . . . .
PL5S 2 Long 2 perience in radio, electronics and plastics will soon be availabl
PL55K 2 Shoulder .
Pt?g4 g lS:ng Z; to sub-contract the manufacture of your peace time parts an
PLI1- ort
PL12S 2 Long 2 nts i tal .
Aiee A Stk 4 components in metal and plastics.
PL354 2 Short 1
PL540 2 Short ! Inquiries invited, write—
B-180207 2 (Lock-Nut) 2
CAU-49109 2 Long 2 ° ° ! . 2
T 3 Lone 1 REMLER COMPANY, LTD. e 2101 Bryant St. ¢ San Francisco, 10, Calif.
NAF-1136-1 2 long 2
NAF-212938-1 3 Long 3
NAF-215285-2 2 Short 1 .

Note T — Interchangeable with others Note 1. R E M L E R

Note 2 — Interchangeable with others Note 2,

Note 3 — Interchangeable with others Note 3.

SINCE 1918
-ﬁnnoancing & Communication fgaz)ﬂment

OTHER DESIGNS TO ORDER

32 e COMMUNICATIONS FOR AUGUST 1945
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FOR HIGH TEMPERATURE
~ APPLICATIONS...

_CAN TYPES 25P

Two standard types, one
for105°C.andone for95°

C. continuous operation.

HERMETICALLY SEALED IN GLASS TUBES

Famous Sprague glass-to-metal end seals.
Extended construction gives maximum flash-~

Other ratings available. over distance between terminals.

...ideal for higﬁ ratings in smaller
sizes af lower temperatures

Sprague Capacitors impregnated with the
exclusive VITAMIN Q impregnant make pos-
sible the use of much smaller units —with a
substantial safety margin —on numerous high-

temperature as high as 115° C. Insulation re-
sistance at room temperature is more than
20,000 megohms per microfarad. Throughout the
temperature range of 4+ 115° C. to—40° C. they

retain all virtues of conventional
oil-impregnated capacitors.

WRITE FOR NEW CATALOG

Sprague Catalog 20— just off press—
brings you details on VITAMIN Q
Capacitors in both can and glass tube
types as well as dozens of other paper
dielectric types for today’s exacting uses.

voltage, high temperature applications ranging
from transmitting to television. Where high
temperature is not a factor, their unique char-
acteristics assure materially higher capacity
ratings for a given size. '
Type 25 P VITAMIN Q Capacitors operate
satisfactorily at thousands of volts at ambient

SPRAGUE ELECTRIC COMPANY - North Adams, Mass.

- SPRAGUE

. VITAMIN “Q” CAPACITORS

TRADE MARK REG. U. S. PAT. OFF.
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RESONANT LOUDSPEAKER

| HE resonant type of loudspeaker
enclosure is commonly en-

countered in a high-fidelity re-
producing or monitoring system and
.is described commercially as a vented,
tuned or reflex enclosure. Its con-
| struction is shown in Figure 1 and
'consists of a cabinet completely en-
iclnse(l except for a release opening

or vent of anv shape located near the
loudspeaker opening.

The electro-acoustical equivalent oi
| such an arrangement is shown in
| Figure 2. L., C: and Rs are con-
| stants due to the loudspeaker dia-
Il phragm mass compliance and damp-
| ing, while R, and L. represent the
| effects of the air loading on the ex-
| terior side of the loudspeaker dia-
! phragm. C, represents the acoustical
 capacitance of the enclosed volume of

| SOUND ENGINEERING

ENCLOSURE
DESIGN

Simplified Procedure to
Determine the Proper
Dimensioning for Vented
or Reflex Enclosures

by SGT.

Figure 1

Cross section of a resonant-loudspeaker enclosure.

air coupled to the interior side of the
loudspeaker (Figure 1), while the
acoustical inertance, L., shunting C,,
is the result of the mass of air con-
tained in the release opening. This
opening is usually constructed to
equal in area the radiating surface of
the loudspeaker diaphragm as origin-
ally specified by Thuras.

The improvemernts in low-frequency
response obtained through the addi-
tion of the tuned circuit, C. and L.,
to the system have been described pre-

The views expressed in tlhis paper are
solely those of the writer and do not
reflect the opinion of, or constitute a veri-
fication by, the U. S. Army Signal Corps.

COMMUNICATIONS FOR AUGUST 1945

www americanradiohistorv com

FREDERICK W. SMITH, IR.

U. S. Army Signal Corps

viously,”® and will be only briefly dis-
cussed here.

C. and L. are proportioned to re-
sonate at the same point as the etfec-
tive mass and compliance of the loud-
speaker diaphragm, reducing the peak
in diaphragm excursions and the out-
put directly radiated which normally
oceurs at this point. Also, since the
phase difference between the volume
currents in L, and those generated
at the imniediate rear of the loud-
speaker may be as much as 180°, the

'A. L. Thuras. Sound Translating Device,
Pat. 1.869,178; July, 1932.

2Carson, Chittick, Cole and Perry, New Fea-
twres in Broadcast Receiver Desian, RCA Re-
view; July 1937.

sH. F. Olson. Elements of Acoustical Engt-
neering (Acoustic Phase Inverter; ch. 7, 11),
). Van Necstrand.
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P

DUE TO LOUDSPEAKER
DIAPHRAGM

DUE TO AIR
LOADING

DUE TO
ENCLOSURE

|
"
|
|
|
|
|
|

Figures 2 (above) and 3 (below)

Figure. 2. Equivalent circuit of a resonant-loudspeaker enclosure. Figure 3. Resonant frequencies
and displaced volumes for loudspeakers of various sizes. Curve 4 represents the frequency
range in cps; curve B, the volume displaced in cubic inches.

\
L~

10 12 14 16
SPEAKER DIAMETER - INCHES

Figures 4 (left, below) and 3 (right, below)

Figure 4. Loudspeaker dimensions, S, R and r. D, nominal loudspeaker diameter; R, actual
radius of diaphragm in inches: §. slant height of diaphragm in inches: and r, voice coil radius
in inches. Figure 5. Enclosure with extended release opening.

L]

SPEAKER FRAME

o

CONE — | —
CORRUGATIONS

LOUDSPEAKER

VOICE COIL

DIAPHRAGM
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RELEASE OPENING
EXTENDED INTERNALLY

sound issuing from the release openi:
will reenforce that directly radiated.
Subsidiary series resonances G
tween the effective reactances of t
loudspeaker diaphragm and the e
closure elements may also occur sin
L. and C, combined will be inducti
above their resonant frequency whi
the combination of C. and L, will
capacitive. All of these factors te
to level and extend the response
such an enclosure in the range belo)
150 cps. J
A primary design consideratiof
therefore, is a knowledge of the lou|
speaker resonant frequency which b
necessary to properly resonate the e
closure. Figure 3 shows the usu;
range of resonant frequencies ey
countered in loudspeakers of varios
sizes. The exact value may either }
measured or obtained from the mamn|
facturer. :
A second consideration is the are
required for the release opening. 2
mentioned above, this is made equal 1
the actual radiating area of the loud
speaker so that

Release opening area = 7 S(R + r) (1}

where: S =slant height of the
speaker diaphragm
r = voice coil radius
R = radius of diaphragm

loud:

S is measured from the voice cof
to the corrugations at the edge ¢
the loudspeaker cone, while R is mezb
sured from the loudspeaker axis to th
same point as is shown in Figure 4
2R will be considerably less than th
nominal diameter of the speaker.

The initial enclosure volume, V|

'C. E. Hoekstra, Vented Loudspeaker Encl
sures, llectronics; March, 1940.

SH. F. Olson, Elements of Acoustical Eng
neering, (Inertance Of An Open Pipe Wi

Large Flanges, ch. 5, 11)

N
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obtained by equating the expressions
iir the reactances of C, and L,, which
‘e equal at resonance, and solving
lir V., as originally proposed by Hoek-
ira.t

' As will be shown later, this initial
>lume must be modified before V.,
fle final enclosure volume, and conse-
liiently the enclosure dimensions are
|ptermined.

| Thus, the capacitive reactance of
le enclosed volume is

| 2

pC
lev — (2)
wV,

i'here : V, = the initial enclosure volume
p = density of the medium
¢ = velocity of sound in the

medium

w — 2=f

f = loudspeaker resonapt fre-
quency

1d the reactance of the mass of air
1 the release opening is”

plw

wp —l
Ln:[— -1 K (2kRY) 4 ——
! m(R")* k“.l 7(R")*
(3

Vhere: [ = release opening length
p = density of medium

w— 2nf
f = loudspeaker resonant fre-
quency

(Continued on page 77)

RESONANT FREQUENCY - ISOI

n
(=]

S{(R+r), ALSO ENC

)

Figures 6 (right), 7
(above) and 8 (below)

Figure 6. Dimensions
determined from the
end volume, Vt. Fig-
ure 7. Required en-
closure volume V¢ form
various loudspeaker di-
mensions; also depth of
enclosure (x) versus
Vi/ab (curves A and
B); § (R + r), square
inches; x, depth in
inches; Ve, cubic
inches. Figure 8. Vol-
ume reduction (n) due
to release  opening
length (/) for various
loudspeaker dimen-
sions,

HEIGHT

8 .

~
(@)

[s(R+r)] - sa.IN.

—
8 3

H
Qo

ol
o

LOUDSPEAKER DIMENSIONS

N
(o]

B0 (n) REDUGTION FAGTOR| |

WPUND ENGINEERING

3

RELEASE OPENiNG LENGTH (L) — INCHES

3 5 6 7
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|
CALIBRATING INSTRUMENTS!
FOR USE IN

VACUUM-TUBE MANUFACTURE
;,

N  mass vacuum

production of
tubes the problem of measuring at-
tributes which determine the prod-
uct’s characteristics 1s quite complex,
since a number of instruments are of-
ten used simultaneously.

For example, in measuring the light
output of a c-r tube, the meters in-
volved are: (a)—microammeter (for
measurement of photovoltaic current) ;
(b)—grid - voltmeter; (c) — heater
voltmeter; (d)—heater-current meter;
(¢)—frst-anode voltmeter; (f)—sec-
ond-anode voltmeter; and (g) third-

anode voltmeter (in accelerator type
tubes).

Accuracy of measurement, there-
fore, depends on the accuracy of cali-
bration of the test-set meters. Im-
properly calibrated meters can cause:

(a)—Good tubes to be rejected.
(b)—Bad tubes to be accepted.
(¢)—Quality to be indeterminate.

The usual procedure is to have a set
of portable standard meters which are
used to calibrate the test-set meters.
These portable (or working) stand-

38 e COMMUNICATIONS FOR AUGUST 1945
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i
by EUGENE GODDESS |

Special Projects Engineer
in Charge of Quality

North American Philips Co., Inc.

Figure 1

Primary equipment used to calibrate & §
secondary standard meter for mass tube
production tests. A, voltmeter being
calibrated; B, voltbox; C, fixed resistor;
D, variable resistor; E, galvaunonieter; ﬁ(
F, standard cell; G, current box; and L
H, potentiometer, |

ards are calibrated by comparison to a
set of secondary standards which are
kept in a fixed position in the meter
laboratory. The secondary standards |
are calibrated directly against primary |
standards consisting of a standard cell
and a calibrated potentiometer. Pri-
mary equipment used to calibrate a
secondary standard meter is shown in |
Figure 1, and in Figure 2 we have the |
circuit diagram for the precision I

equipment.
A number of batteries (emf in Fig-

Use of Primary Standards

TUBE PRODUCTION TESTS l
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From slender filament to anode block . . . all tube construction details, however small, are

important to Federal. That is why this expericnced and longtime manufacturer uses the ¢
illustrated high-magnification metallograph as part of its test equipment for checking r
raw material quality. ;

An example is the micro-photo inset. Here is shown oxide-free, high conductivity copper E
used for copper-to-glass seals . . . after the material has been reduced to a fine grain, non- P"
porous structure through Federal’s special metal-processing methods. r

But whether copper, molybdenum or tungsten. .. they all are subjected to the same
exclusive treatment and put through the same searching serutiny . . . assurance that only
the finest materials go to make up Federal tubes.

This exacting test is another good reason why Federal tubes are better tubes. Trans-
mitting, rectifier, industrial power ... they have a reputation that is deserved because
they are built to stay.

Federal always has made better tubes.

R

R

- Newark l,'er. J.
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VOLT BOX
METER
FIXED 8
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VARIABLE
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1 I CURRENT

CURRENT
BOX
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®

[nstrument setup use in calibration of precision equipment. So

ure 2) act as a source of potential
which is placed across a network com-
posed of fixed and variable resistors.

If a current meter is to be standard-
ized the current through the resistors
is placed through meter /, bv means
of suitable switches, S, and S,, and
through a precision fixed resistor in
form of a current box. A known frac-
tion of the voltage drop in the current
box is then placed across the potenti-
ometer using switch S, in the current
position, closing switch S,, and plac-
ing switch Sg in position U.

Standardizing Voltmeter

If a voltmeter is to be standardized,
the potential across the variable resist-
or 1s placed across the meter 7 and a
voltbox by closmg switch S, as indi-
cated. A fraction of the voltage across
the volthox is then placed across the
potentiometer by placing switch S; in
the voltage position, closing switch S,
and placing switch S; in position U.

A potentiometer, as indicated by the
line PO in Figure 2, is a conductor of
uniform  resistance  per-unit-length.
Connected in series through a rheo-
stat, battery B causes a steady cur-

Figure 2

rent to flow through 70 and the volt-
age drop is a direct tunction of length.

Standard Cell Application

Standard cell, SC, is connected
across DD through a sensitive gal-
vanometer, G, so its current flows op-
posite to the working current from
battery 5. The rheostat is varied to
make the battery, B, current just equal
to the standard-cell current as shown
by a galvanometer null indication,
thereby standardizing the working
current. To compare an unknown
voltage to that of the standard cell,
the unknown voltage is switched into
the circuit by moving switch S, from
K to U. The potentiometer is then
reset for a galvanometer null reading
by varying the distance DD.

In practice, the distance DD is set
to an ohmic resistance 1,000 times the
potential of the standard cell as certi-
fied by its manufacturer.

Since each division of DD repre-
sents a potential difference of 1 milli-
volt, once the distance DD has been
set to a galvanometer null, the un-
known is read directly in millivolts.

Suppose it is necessary to calibrate

40 e COMMUNICATIONS FOR AUGUST 1945
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must be closed for simultaneous measurement of E and /.

a 0 — 300 volt voltmeter, V, at its 350-
volt deflection. The meter is connected
in parallel with the voltbox, across a
variable supply and sufficient voltage is
applied to deflect the meter to read
some given amount, i.e., 300, 350, 400
volts, etc. The question then is: What
is the true voltage across the meter
which makes it deflect to read 350
volts?

True Voltages

To answer this question, a known
proportion of the voltage across the
voltbox (i.e., across the meter) at BX
is fed to the terminals marked ET.
Suppose the {raction is 1/500 of BX,
and suppose the voltage fraction is
measured on the potentiometer PO as
694 millivolts. Consequently the volt-
age across the voltbox is 500 (.694)
= 347 volts. In other words, the
meter required 347 volts for a deflec-
tion of 350 volts on its scale, and hence
is calibrated at this one point of its
scale. Comparison of secondary stand-
ards should be made with the primary
standards at least once every two
weeks.

TUBE PRODUCTION TESTS
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1A worthy companion to hngher powered Bendix equip-
| ment, the TG-16 transmitter is designed to the same
| standards of performance that have made Bendix Radio
| equipment “STANDARD FOR THE AVIATION IN-
DUSTRY.” Characterized by straightforward desngn,
conservative ratings, and low power consumption, it is
ideally suited for installation at secondary airfields where
simple, reliable operation is a necessity.

The TG-16 is a unit-type, multi-channel transmitter for
airways communication and point-to-point operation at

e T S

o o PRV

el SR

3 - "

high frequency and V.H.F. A low frequency RF channel for
control tower or automatic radio beacon service can be
supplied where required. The output of the transmitter
is 100 watts at V.H.F. At lower frequencies it supplies 190
watts for radio telegraph and 160 watts for radio tele-
phone. Simple remote control facilities are available for
distances up to 1000 feet.

For further information on the new Bendix TG-16 Fixed
Station Transmitter, write for your copy of our catalogue.

Listen to “MEN OF VISION” Sundays 7 P.M. E.W.T, CBS.

BALTIMORE 4

STANDARD FOR THE

MWW ameri

AVIATION

MARYLAND

AVIATION CORPORATION

INDUSTRY
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Pulse

ELECTRONIC COUNTIN

N television and the allied arts,
a need often arises for a circuit
which will enable pulses to be
counted, or which will have an output
whose frequency is some fraction of
the input frequency. This need makes
itself apparent in television equipment
(for marker pips), and frequency
meters, navigational aids, and nmany
other types of electronic equipment.
The counting of pulses mav be ac-
complished by feeding them to a cir-
cuit which will have one output pulse
every time a certain number of input
pulses has been impressed. The num-
ber of pulses and frequency of pulses
which can be counted by a circuit of
this tyvpe will be limited. Instabil-
ity of operation usually results if at-
tempts are made to count too many
pulses at once. Although this would
appear to he quite a handicap, actually
this obstacle is quite casily overcome
by using several counting circuits in

An Analysis

Which is Not Limitec

r‘
of ¢

Counting Circui:

|

|
by Pulse Repetition Rate

by MAX WEBER

cascade, if necessary. Clearly, the
final number of pulses counted is the
product of the numbers which were
counted by each circuit. For example,
if each circuit gives one output pulse
for each ten input pulses, and only
four such stages are used, the final
stage will have one output for each
10,000 original input pulses.

Figure 2 is a schematic representa-
tion of the counting circuit to be ana-
lyzed in this paper*. -Should the in
put signal be of insufficient amplitude
to produce satisfactory results, one or

Figurcs 1 (above) and 2 (below)
Figure 1. Charging of condensers in series. Fig.
ure 2. Electronic counting circuit with blocking
oscillator for output stage.

*An interesting discussion of this circuit was
presented by A. V. Vedford and J. P. Smith,
i Precision Television Svuchronizing Signal
Generator, RCA Review; July, 1940,
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more stages of amplification shoul
be used prior to the introduction o
the signal to the circuit.

The operation of the counting cir
cutt will be seen to depend upon th
charging of condensers in series. I
will thercfore be necessary to reviey
briefly a circuit, such as Figure 1
which shows two condensers C, ane
C, placed in series across a source o
potential Eg.

When switch S, is closed, the bat
tery voltage E, appears across C
and C,. If the potential which finall
appears across C, and C, be called E
and E. respectively, it is apparent tha

Ey= E1 + Ez (1)

The relationship between the charg
and the voltage in a condenser is

Q=CE

. : |
where Q is measured in coulombs, ¢
in farads and E in volts. Since Cl
and C, are in series, f

Ql:Q.’ :(1E1:(:2E2

CE,
or E = ()l
C, |
Substituting equation 2 in equation
G, E‘—’ Cz + C1
}_<‘” — +E2 — E:.’ B
G, C,
C,
or E,=Ep § ——— €))
C.+C,
C, !
Similarly E, =E, (4
Ca + C1

From equations 3 and 4, it may bel
seen that the voltage across eithet)

(Continued on page 44)
TELEVISION ENGINEERING
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o IT'S WILCOX
' ALL THE WAY

5 RRRRTRTT & 8786 Z i CUTE

R A R

Not merely an assembler...the Wilcox plant is equipped and
staffed with skilled craftsmen to make most all the parts of
radio control, transmitting and receiving equipment, from
microphone to antenna. Every product is “Wilcox all the way”
—from the engineer’s blue print and precision fabrication of
sheet metal to the final assembled units. Where the name
Wilcox appears, dependable quality is assured...in radio com-
munications for ground stations and aircraft, police, public
address systems and associate equipment.

Remote Receiver Ba Y —using Single Frequency
Crystal Controlled Receivers. Wilcox Type F and Type CW unit;
another example of the completeness and versatility of the line.

WILCOX ELECTRIC
COMPANY, INC.

Manufacturers of Radio Equipment

Fourteenth and Chestnut Kansas City 1, Missouri
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Model 33-VTF can be mounted in
several waya--rack and panel in-
stallation shown is typical. Only
the meter appears in front — elec-
tronic unit may be mounted either
on same panel or at some remote
location.

MODEL 33-VTF, now released for commercial
use, makes available the ruggedness and ex-
ceptional accuracy of the vibrating reed fre-
quency meter. It measures specific bands
such as 760-840 cps or 1140-1260 cps.

Again, J-B-T engineers have extended the
useful range of the vibrating reed frequency
meter—through use of a simple, practical
electronic circuit. A vacuum tube multivibra-
tor divides the incoming frequency by the
proper integer, and shows the result on the
widely used standard 400 cycle meter.

Harmonics of accidental frequencies or un-
usual wave form do not affect the response
where the speed of the inverter or other fre-
quency source is in the approximate range
being measured.

Model 39-VTF, Laboratory Type, not shown,
has an input impedance of 500,000 chms, and
uses regular line current for power supply.
This model, through use of a multiplier switch,
measwres frequencies 1, 2, 3, 4, 6 and 9
times the basic range of 380-420 cycles.

MQ[“”"

gl 3
S WY

Model 33-VTF,
with cover removed

éﬁec[ Tﬁen 7¢¢tat¢:.°

EXTREME ACCURACY ... within
0.25% of frequency measured. |

PERMANENT ACCURACY .. . cali.

brated at factory — no subsequent
calibration or standardization re-

quired at any time,

STABILITY . . . no temperature drift
after initial 30 second warm-up
period. Accuracy is independent
of line voltage variation. No voltage
regulator, external or internal, is
required.

BURN-OUT PROOF ... no protection
needed against accidental fre.
quencies above the range being
measured.

SIMPLE — LIGHTWEIGHT — COM-
PACT ... only 3 tubes—6N7 multi~
vibrator, 6V6 amplifier, 6 X5 rectifier.
Weighs only 6 lbs.... electronic
unit 514”7 x 6” x 454”; meter meets
JAN-1.6 mounting dimensions for
312” instruments.

20 WATT POWER CONSUMPTION

...derived from f{re-
quency source being
measured. -

(Manufactured under Triplett Patents and/or Patents Pending)

4-4BT-2

J-B-T INSTRUMENTS, INC.

477 CHAPEL STREET o NEW HAVEN 8, CONNECTICUT
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| dinary blocking oscillator, one func-

ELECTRONIC COUNTER

(Continued from page 42)

condenser varies inversely with the
size of the condenser, since these equa-
tions could be written as

1 CC, )

E,=Ey X ———— (3a) |
C.G+C, ‘
1 C,C

E,=E, X ——— (40) |
C]ll-v—c‘

Consider now the circuit to be used|
for a counting device, or a frequency
divider, as shown in Figure 2.

The actual portion of the circuit
which does the counting consists of |
tubes V, and V., and condensers C,
and C.. It is therefore this portion
upon which most of the emphasis will
be placed during this discussion. The
remainder of the circuit is an or- |

tion of which is to provide a dis-
charge path for C,. The necessity for
providing some discharge path for C,
will be shown after an explanation of
the theory of operation of this circuit
has been presented. The blocking os-
cillator is a simple and frequently
used output stage for this type of
counting circuit, although many other
devices have been used successfully |
for the same purpose. .

The circuit shown is a simplified
one which includes only the principal
components. Values are not given since
they will depend upon the frequencies
involved. Relative values of con- |
densers C, and C. will depend upon
the number of pulses the circuit is in-
tended to count. Further in the dis-
cussion it will be shown that a defi-
nite ratio exists between the value of

—

C. and that of C,. The selection of the |
vacuum tubes to be used is optional. |
It is suggested, however, that one tube |
such as the 6H6 be used for V, and V,. |

The setting of P, must be such that
Vi is biased below cut-off.

Let us assume that the input to this
circuit is a square wave having some
definite pulse repetition rate, as shown
in the first part of Figure 4. '

It is not necessary that the input
be a square wave. This circuit will
operate efficiently if the input is a
sine wave or some other wave which

is quite regular in nature; and, even if !
the input waveform is quite irregular |
in shape or repetition rate, satisfac- |

tory counting is possible. One of the

advantages of using this circuit is that \

it will be able to count pulses regard-
less of their irregularity of shape or
repetition rate.
to simplify the explanation and the re-

However, in order |

sultant wave shapes, the input here |
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R'll be assumed to be a square wave
th a constant repetition rate.

Let us consider the condition of C,
d C, after one cycle of the square

ve has passed. It will be noted|}

it on the positive half-cycle V. is
le to conduct (since the plate is posi-
e with respect to the cathode) and
| and C, are then in series with each
jer across the input voltage. On
. negative half-cycle, however, V.
the tube which is capable of passing
frrent and C, is the only effective
pacitance then across the input volt-
e (ignoring any stray capacitance
interelectrode capacitance in V,).
‘| After the positive half of the cycle
s passed, C, and C, will both be
i-urge(l through V. as shown in Fig-
e 3a. When the negative half of the
icle is applied, C, will discharge (or
iarge in the opposite direction)
‘lrough V.. C. will remain charged
‘| it was previously. Figure 3b shows
e condition of C, and C. when the
pgative peak of the applied signal
3s passed. It will Dbe noted that
e charge on C, has not changed.
he cathode of V, is positive with re-
ect to the plate so that this tube can-
Iht conduct to allow a path of dis-
“harge for C,. After one cycle of the
"hplied signal has passed, the voltage
ross C. may be represented as

| C1
L= EM( ) :‘I‘EM (5)
C+GC

lhere Ey is the peak of the applied
_bltage, and 7 is the ratio of

d C, to (C,+C,).

! This equation is not quite exact,
‘s we have failed to consider the
bltage across V.. However, the volt-
ze across the diode will be quite
fmall, and consideration of it would
Eneces»arily complicate the discus
lon without increasing the accurac)
|

&l
he
Vv

the calculations appreciably.

[
s j!ulfiple Cycle Effects

| Equation 5 expressed the voltage
tross C, after the first cycle (or
I‘JISC) of the applied voltage has
assed. It will be of value to deter-
ijine what voltage exists across C,
@ fter the application to this circuit of
ny given number of cycles. This may
i t achieved by determining the voltage
rlresent after the passage of two or
fithree cycles, and then arriving at a
ifeneral equation which will be ap
iflicable for any number of cycles.
IM When the second cycle of the in
“loming signal is applied, C, has dis-
harged, but the voltage shown in
(Continued on page 46)

JOBBERS ~ DEALERS

Prepare for the vast postwar market and BIG PROFITS.

Write today for complete literature, prices and discounts on

THE
'~ HUSHATO

pe 5%

NE

A /e MINIATURE PILLOW-SPEAKER

As modern as tomorrow’s automobile. This
crystal driven, extension speaker combines
all the features of larger conventional types
into one small compact unit, for under-pillow

use. (Size 146" x 4%16"; weighs only 5 ounces.)

Operating on only a trickle (.01 watt), it
is adaptable to any sound system or bedside
radio; in fact, as many as 10 to 20 units
can be connected to a standard home radio.

Its smartly styled black plastic case, with
satin chrome trim, makes it a perfect com-

bination of beauty and utility.

Designed for use in HOMES « HOSPITALS « HOTELS

TRAINS « BUSSES + SHIPS « AIRPLANES
OFFICES + CLUBS Vs
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Figures 3 (left), and
4 (below)

Figure 3. Condition of
condensers Ci and Ce:
(a), after positive por-
tion of applied signal;
(b), after negative por-
tion of applied signal.
Figure 4. Theoretical
wave - shape relation-
ships.

equation 5 1s still present across C}:
The actual peak voltage now iml

pressed on the circuit will be
Ey-E =Ey-rE, (6l

The voltage present across C, aftel
the sccond cycle of the incoming sigl
nal has passed will be the sum of thi
voltage given by equation 5 and a por|
tion of the impressed voltage show|
i equation 6. This may be expresse|
as
E,=E + (Ey-E)r (7

or. substituting equation 5 in equal
tion 7,

E,=rE,+rE,-r"E,

E.=E, (2r-r%) (8
This may also be written as
E,=Ey[1-(1-r)"] (9

|
The reason for usig the form of equal
tion 9 {for equation 8 will be apparent
shortly. '
When the third cycle of the incomp
mg signal has been applied, the voltl
age then appearing across C, will b
the sum of IX. and a portion of th
difference between 15y and E.. Thi
nayv be expressed as

E,=F, 4 r (Ey-E,)
— Ly 1= (1-1)%] |
+r{Ey-Ey [1-(1-r)?]
—Ey[1=(1=r)"+r (1-r)?] ‘
—Ey[1-(1-1)*(1-1) ]
or
B, = Ey [1-(1-1)% (10
From equations 5, 9 and 10 the gen
(Continued on page 79)

BIAS LEVEL
( DETERMINED BY
SETTING OF P,)
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For dependable communications
n the high seas here is a battle-
ested set incorporating every mod-
irn feature that experience has
thown to be most desirable for ship-
o-shore and ship-to-ship radiotele-
thone service.

5..‘he six Bliley crystal-controlled op-
irating frequencies permit instant
ind positive channel selection

in both transmitter and receiver.

The Bliley acid etched* Crystals used
in this Hallicrafters HT-14 set were
designed to meet specific objectives
in the operation of two-way radio-
telephone communications. They,
too, have been battle-tested.

It’s a habit with most communica-
tions engineers to specify Bliley for
all crystal requirements. This is par-

www americanradiohistorv com

ticularly true today when new ap-
plications and complex designs re-
quire technical excellence in every
component. There is no substitute
for the 15 years of experience offered
by Bliley craftsmen and engineers.

*Acid etching quartz crystals to frequency is
a patented Bliley process.

Do more than before ...

buy extra War Bonds

BLILEY ELECTRIC COMPANY

UNION STATION BUILDING -
COMMUNICATIONS FOR AUGUST 1945 o 47

ERIE, PENN.

aTIFT

TSA™ i ™

e W T S [ | T e T


www.americanradiohistory.com

Figures 1 (right)
and 2 (left)
Figure 1. First CAA
tower at Tinghawk-Sa-
kan. Contacts equaled
those of busy metro-
politan field. Figure 2,
Mobile receiver trailer
and antenna pole bur-
ied in volcanic ash on
Iwo.

MAINTENANCE or tne AAC
WARTIME RADIO CIRCUITS

AACS Communications Men Kept Complex Systems‘ On-}'
the-Air In Spite of Air Raids and Shell Fire-f

HOST of unusual experienices
have been recorded by the

AACS  communications men
during their missions around the
world . . . experiences that reveal the
alertness and ingenuity applied to
keep our communications circuits o
the uir.

On Iwo Jima antenna poles and

44 o COMMUNICATIONS

FOR AUGUST 1945

by CPL. MARK WEAVER

Headquarters AACS, AAF
Asheville, N. C.

other communications necessities were
put into operation under direct fire
from Jap lines less than a milé away.
At Myitkyina, Burma, moving with

[ J

Figures 3 (left) and

4 (below)
Figure 3. Applying fin-
ishing touches on 10-
kw  transmitters  at
AACS’ Miami master
radioteletype weather
broadcast station, WY,
Figure 4. Repairing
Jap bombed transmit-
ter building in China.
AACS men repaired
both radio equipment
and building in a mat-

ter of hours.

www americanradiohistorv com

the advancing Allied troops, AACS
men were constantly shelled by artil-
lery. The airstrip was a sort or no-
man’s-land; ripped apart by hott
armies. But in spite of air raids anc
shell fire, air communications on al
fronts hit the air on schedule.
During the few months since the
taking of Iwo Jima B-29 pilots have
had many occasions to mentally thank
the fighting men who fought on that
pin-point bit of volcanic ash. They
have been expressive in appreciatior
of the communications set-up there.

C-47 Incident

Quick thinking and “spur of the

(Continued on puge 81)
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lobal shrinking

ART of our business is making the world smaller—by telescoping time and
Pspace with speed. g We contribute to the process in twe ways. First,
electronically. With radio communication equipment that shrinks thousands
) of miles into an instant. Such as the Aireon Type 508 Transmitter for ground-
to-plane and point-to-point conversation. It’s used by the Army Air Transport
Command and commercial airlines to monitor globhal air traffic, keep planes
hopping. g Second, hydraulically. With fast-acting power actuators and
controls. Precision designed for war-planes, cargo carriers and commercial
aircraft that make ponds out of oceans, islands out of continents.

Electronic or hydraulic, it’s our stuff; designed and built from the ground up

by Aireon engineers with real technical savvy and produced in plants equipped

to handle precision work on a quantity basis. The same combination is available

\ to handle your problems whenever you say.

| A.
1 11g MANUFACTURING CORPORATION

Radio and Electronics Engineered Power Controls

EW YORK ¢« CHICAGO o KANSAS CITY « BURBANK
COMMUNICATIONS FOR AUGUST 1945 o ¢9
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CRYSTAL OSCILLATOR:
IN F-M AN
TELEVISIO

by SIDNEY X. SHORE

Consulting Engineer

Figure 3
Inductively - coupled
feedback oscillators
(self-excited) : At top,
Hartley; center, plate-
tickler; bottom, Mei«s-
ner. Hartley and plate-

tickler coil oscillators
appear in most super-
heterodynes. These svs-
tems use lumped in-
ductances and capaci-
tances in combination
with distributed capa-
citances and induct-

ances associated with
wiring, tubes and other
components to estab-
lish oscillator  fre-
quency.
®
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[Part One of a Series]

) fo - 100 KC o fo +I00KC |

TITH circuit simplification at
the use of a minimum
tubes major requisites

most superheterodyne oscillators, st
bility has become increasingly i
portant, particularly at v-h-f. Ar
with the new fm/television allocation
the vervhigh frequencies are schei
uled to become as important as tl
m-f broadcast band. !

The general practise in designir
wide-band f-m i-f systems is to mal}
its response reasonably flat over
range of Z00O kc to avoid the dange
of clipping one of the sidebands i
the modulated signal, especially |

|
! [

1 I |
! |
] 1
1

S .

Figures 1 (above) and 2 (below)

Figure 1. The i-f resonance characteristic at tl
limiter of an f-m receiver. In Figure 2 appea
the f-m discriminator characteristic; f, repr

sents the beat hetween resting carrier frequen:
oscillator in the receive

of station and local

f '°+IOOKC

V-H-F OSCILLATOR CONTRO
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Investigating the grain structure of a metallurgical subject, magnified 585 times.

® [ ]
‘........ Arming radio for war

MODERN GLOBAL WARFARE has subjected radio
communication equipment to hitherto unheard-of
forms of punishment. Not the least of these are
extremes of shock and vibration, the enormous
acceleration of high-powered aircraft take-offs and
the abrupt deceleration of carrier landings.

Such service requires not only a high degree of
excellence in design and fabrication, but also an
infinite amount of research in the field of available
materials and their behavior under varying con-
ditions.

Collins chemical and metallurgical research has

IN R

DIO COMMUNICATIONS

played a very important part in developing the Collins
communication transmitters and receivers which

have proved so trustworthy in Military service.

The result of continuing research will be reflected in
the Collins equipment available to commercial users
after the war. Collins Radio Company, Cedar Rapids,
Iowa; 11 West 42nd Street, New York 18, N. Y.

-———
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Three types of capac-
ity ~coupled feedback
(self-excited) oscilla-
tors: top, tuned-plate-
tuned-grid; center,

Colpitts; bottom, ul-
traudion. In the t-p-t-g
oscillator, the plate-
grid capacity serves as
the feedback path. The
Colpitts circuit secures
feedback via the proper
sizes and ratio of Ci
and Co. In the ultrau-
dion circuit, the grid-

cathode and plate-
cathode capacitances
are used in similar

fashion as Ci1 and C:
in the Colpitts for
proper phase feedback.
Only one coil and
capacitance are needed

in the oscillating cir-
cuit and since no d-c
must pass through coil,
the lumped LC circuit
can be replaced by a
crystal. The resulting
circuit is known as
one form of the Pierce

g X
i cectite

high-modulation levels, because of
local oscillator drift. This widening
of the pass band of the i-f is done at
some expense of gain of the i-f sys-
tem. If the pass band of the i-f sys-
tem were ahle to accommodate a
large oscillator drift, the discriminator
characteristic, which departs from
linearity just beyond the 150-kc pass
band, will cause the highly modulated
signals to become distorted as the de-
tector voltage departs from propor-
tionality to frequency deviation.

In Figure 1, we have the i-f
resonance characteristic at the limiter
of an f-m receiver; Figure 2 illus-
trates the discriminator characteristic,
f, represents the beat between the
resting carrier frequency of the sta-
tion and the local oscillator in the

oscillator.

receiver. For the purposes of illus-
tration let us assume that the resting
carrier frequency of the broadcast
station is 100 mc, and that the local
oscilliator frequency for this dial set-
ting is 85 mc. The beat frequency or
i-f will then be 15 mc. The width
of the modulation band of a 100%
modulated f-m signal would be 150
ke according to the present system.*

Of course, as long as there is
enough voltage at the limiter grid
to saturate the limiter there will be
no deleterious effect due to this i-f
clipping. At high-modulation levels,
where this effect would occur, any
increase in noise due to lessened

*A deviation in oscillator frequency of .039;
will result in an Fo beat of 25 kc.

§2 o COMMUNICATIONS FOR AUGUST 194§
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|
limiter effectiveness would be maskec
somewhat by the high audio level
but this effect is definitely present.

It is obvious therefore that the
need for oscillator stability is greater
than ever before. In a television re:
ceiver, local oscillator drift will re-1-
sult in the same effects, just described
on the sound channel and in image
distortions on the video channel. A/
frequencies above 30 mc oscillator
instability and drift may be eliminatec
in great measure by the use of low]
temperature coefficient quartz crystals[
and suitably designed oscillator cir-
cuits.

In lower cost receivers where i-
systems may be peaked as much as
possible to realize maximum gair’
with minimum tubes and circuits oscil
lator stability is particularly impor.
tant if good quality is desired over
a period of time at a single dial set.
ting. Instability of oscillator com:
ponents has resulted in the abandon.
ment of push-button systems by the
majority of manufacturers. Crystal
controlled oscillators offer the simples:
solution to this problem.

ey el

In the high-fidelity a-m broadcas
receiver oscillator instability can mas
reproduction, unless the i-f system
will pass a band considerably wider
than the minimym required. But ther
interference  from adjacent-channe.
stations becomes a serious problem.

Oscillator  stability is exceedingly
important in portable mobile equip!
ment. Automobile radios should cer
tainly be equipped with push-button:
to avoid dial twisting and fishing fo
signals while driving. And timing a-ni
and particularly f-m sets by ear with!
out some visual resonance indicato:
prompts mistuning and resultant poo
quality.  Of course a visual tuning
indicator in an automobile would b
a hazard to driving safety. There
fore push buttons become a must i
design. Under the grueling riding
conditions with the attendant sever:
vibration and temperature changes
oscillator stability again becomes ;
circuit necessity. The need for stabl.

oscillators in marine equipment i
also increasing. For marine opera
tions and for other point-to-poin

applications where several spot fre
quencies may be used almost exclu
sively a stabilized crystal-controlles
oscillator is the solution.

For single side-band transmission
and suppressed carrier transmission
extreme oscillator stability and ac
curate reinsertion of the proper car
rier frequency are of paramount i
portance. To conserve space in th
frequency spectrum as the need fo
more transmitters grows the art may

V-H.F OSCILLATOR CONTR()
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Out of the War Came
BETTER Insulation!

TRIKING progress in many lines during the all out war
effort will have great value in the future and will
pay back a part of the terrible cost of war.

Formica FF and MF grades developed during this time
have introduced glass base laminated sheets to electrical
engineers and have provided insulation of a new high
quality in the laminated form.

Some of these grades are excellent high frequency in-
sulators—comparable with ceramics—yet they maintain
the easy machinability and workability of laminated
parts. They can be punched, drilled, milled. Some of
them have exceptional heat resistance for use in motor
slot wedges and similar applications.

They will produce better electrical devices at lower
costs in the years to come, and contribute in a small way
to making a better world.

Engineering data on request.

THE FORMICA INSULATION COMPANY
4635 Spring Grove Avenue
Cincinnati 32, Ohio
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Figure 5
The dynatron oscilla-
tor circuit. An addi-
tional resonant circuit
may be inserted at
point X. The oscilla-
tor will oscillate at the
resonant frequency of
both resonant circuits.

Figure 6
The transitron oscilla-
tor. Both the transitron
and dynatron are ncga-
tive-resistance oscilla-
tors. The transitron is
much more stable than
the dynatron. An addi-
tional resonant circuit
may also be inserted

at point X,

Figure 7
The equivalent circuit
of a quartz crystal in
an air-gap mounting.
It will be seen that
the crystal plate can
be excited to resonate
or oscillate over a nar-
row band of frequen-
cies, depending upon
the associated circuit
elements; resonant fre-
quency, fk, is the se-
ries-resonant frequency
and is a function of
the cquivalent I and
C of the crystal ele-
ment. Antiresonant
frequency, ry, is the
parallel-resonant  fre-
quency.

www americanradiohistorv com

turn toward these means for savirl
irequencies, and also power.

At present the magnetically- or i
ductively-coupled feedback oscillato:
(Hartley and plate-tickler coil) ail
used in most superheterodynes. '

The Meissner oscillator is not u's‘l,
in receivers bhecause it requires
more complicated coil and its efficienc|
is no better than the previously mer
tioned types. These oscillators ug|
tumped inductances and capacitance)
in combination with distributed cz
pacitances and inductances associate
with the wiring, tubes and other comr
ponent parts to establish the oscilla
tion frequency.

Other types of self excited oscillai
tors utilize capacitv-coupled fee(lbacluI
Figure 4. The t-p-t-g oscillator util
izes the plate-grid capacity as th|
feedback path. The Colpitts circui,
accomplishes feedback by the prope
sizes and ratio of C, and C,. Th
ultrandion is an interesting circuit i
that it utilizes the grid-cathode and
plate-cathode capacitances in a simila |
tashion as C, and C, are used in thd
Colpitts circuit for proper phase feed
back. In requires only one coil anc
capacitance in the oscillating circuit
and since no d-c must pass througl
the coil it is a simple matter to re
place the lumped LC circuit.by @
Guartz crystal. The resulting circui
is known as one form of the Pierci
circuit (Patent #2,112,863, issued tc
George W. Pierce). This inter.
changeability of lumped LC with 2
quartz crystal provides an ideal ar-|
rangement for miost types of low-
frequency or bhroadcast band push-
button receivers,

Other types of oscillator circuits rea
quiring only a single coil and con-
denser in the LC section are those.
utilizing negative resistance. In figure|
5 we have the dynatron as disclosed!
in 1917 by Dr. Albert W. Hull. Fig-|
ure 6 shows the transitron circuit, a
much more stable type of oscillator|
than the dynatron and capable ofl
many interesting effects. |

All of the self-excited oscillators|
shown utilize a shunt LC circuit to
determine the frequency of oscillation.
A bridge type of oscillator circuit,
which has been used to increase sta-
bility of self-excited oscillators, util-
izes a series resonant LC circuit
which is effectively in series with the
feedback leg of the circuit. At series’
resonance of the LC combination{;
maximum feedback occurs and oscilla-|
tions are started. ' ]

It is possible to demonstrate analyti-|
callv and graphically that there are
many causes of oscillator instability !

The general expression for the fre-

(Continued on page 83)
V-H-F OSCILLATOR CONTROL
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| Type 2825- A Wiriotuze WahNid S
| WighNacuun Rec.\\\\et |

Electrical Characteristics of Type 2B25
Filament Voltage (AC or DC}_ __ _1.4 volts

! Filament Current_ __ ________ 110 amps.
*# Maximum Peak Inverse Voltage - 2800 volts
-4 Maximum Peak Plate Current_ ___9.0 ma

§ Maximum Average Plate Current__1.5 ma

TYPE 2B25
AVERAGE CHARACTERISTICS
o —
EF = 1.4 VOLTS |
- — B “T"" T
:\( f ;
8 N il !/' I_ i
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PLATE VOLTS D.C.

recent development {for the expanding Raytheon miniature tube line i
A recent develog tford i ling Raytheon miniat tube | s

the type 2B25 high-voltage

, high-vacuum rectifier. This tube requires ap-

proximately 0.15 watts filament power,yet can deliver 1000V DC at 1.5 ma.

These characteristics ma

ke it applicable to various forms of eleetronice

equipntent in which its small size and rugged construction may be very

desirable features. Furthers

nore, with proper precautions, the low filament

power can easily be supplied from an oscillator if it is desired to rectify

low radio frequencey to obta

in direct current power within the 2B25 voltage

dind current ratings. Plate and filament potentials can be turned on simul-

taneously withont damage and heating is practically instantaneous—thus

making this tube suitable for intermittent usage.

Other possible applications inelude operation as the rectifier in battery
vibrator power supplies designed to supply the high voltage DC for small
portable cathode ray oscilloscopes or special test equiipment,

Raytheon type 2B25 and the many other types in Raythcon’s complete
line are precision-engineered and quality-built for utmost eflicieney and

maximum dependability. L
postwar products!

All Eour Divisions Hove \
Have Been Awarded
Army-Navy “'E'"' With Stars

Listen lo

''"MEET YOUR NAVY'

AMERICAN BROADCASTING CO..
Every Monday Night
Coaost to Coast
181 Stations

ook to Raytheon for the best in tubes for your

Rl RAYTHEON

MANUFACTURING COMPANY

Radic Recerving Jule Division
Newton, Massachusetts + lLos Angeles
New York + Chicago + Atlanta

VOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS

www americanradiohistorv com
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SKIN

EFFECT

l '

ROUND CONDUCTOR

by W. B. SHEPPERD

Army-Northyest Airiines
On Leave, E. E. Dept.,, North Daketa Agricultural College

ANY papers offering skin-
M effect calculations have been

published, giving both empiri-
cal solutions covering a limited range,
and rigorous solutions. However, hav-
ing occasion to present this topic to a
group of war-time trainees in radio
work, the writer was unable to find
any method that was lucid and simple

simplified formulas used in power-line

work are correct only for compara-

tively low frequency, while the high-

frequency formulas are inaccurate ex
[ ]

Skin effect curves. K 6.08 d Vi for copper;

cept where depth of penetration
slight.

To present to the trainees a methe
of calculating skin effect that wou
be simple and dependable, the methc
described in this paper was develope

enough to be used by technicians of 7,98 V4L for any conductor; d — conductor, \Where the conductor is copper, on
]lnl‘ltt‘d mathematngal traming  and . inches; 4 — permeability, air — 1; conductor diameter and frequency nee
which at the same time was reasonably  f — frequency, ke; p - resistivity, microhm Lo L hown to determine the increase |
accurate over a wide range. The e em cube. Wenyraghe. WA ST Shaplead) (Continued on page 60)
15 20 30 40 60 80 I0 5 20 30 40
s Sgisiin : = SSEEched L ; }
80 FHE e - ; H H i .80
60E L i P ot assesceul: 1o |
o O(/ i '
t 8 b 8.4 ,p I
it NG
4 ! T I S0 Kl l \\ K\O,p }:H{- -40
;:_: T H = 41/0 3 :
30 : (/ l, ! 30
1] T T ‘7,1/'
BEESEREERIN ﬂx— R C}\H i
20 = sgss: ; 1, 125 sz .20
SEeees o
] —H 4 iss H
IS 2 A 15
T f + Q L) —1+1
it S
bj H : " S lo 8
8537 .8 + il
280 A 08 Z|
= % <
0 60 o 06 3
L N :
[ W o}
< | Z
@ A !
o4 P ' - 04 &
L ; 2) 8
@ @o’\ Bt
w 30 T < i : } o3 @
g f OQ‘ i W L
’0:" Q, Q ] ] TN i
i 1 1 ! 1 =
- N !
32 = : ¥ :0@ i 02 '—_j
> BE O : e 2
i - t :
15 T =" Ql5 I
28
1 .
| O+ HiHiH ] i I 1r 1
[ (0] 30 40 60 80 10 15 20 30 40 60 80 100

56 e COMMUNICATIONS FOR AUGUST 1945

www americanradiohistorv com

MATERIAL ANALYS!


www.americanradiohistory.com

| ;ﬁ@m/ GUARDIAN ZetomanZ

for High Frequency—High Voltage—
High Altitude Applications
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Antenna masts

5§ e COMMUNICATIONS FOR AUGUST 1945

Above, U. S, SCR-268 mobhile trailer-mounted
radar in action at Nettuno, Italy. This unit, for
use by antiaircraft batteries to help them locate,
track and shoot down enemy planes, has a range
ot 40,000 vards.

(Courtesy U. S. Signal Corps)
®

Above, SCR-268 radar on the alert; studying
the scopes to pinpoint the approach of an enemy
plane. One man calls off the target’s altitude to
gunners while another gives its distance or range.
The third observes the eneiny’s direction relative
to the instrument.

(Courtesy U. §. Signal Corps)

o

Above, SG radar indicator, used by the U. S. Navy, showing operator
obtaining accurate range and bearing of target. (Courtesy Raytheon)
Below, interior of British radar receiver car with mobile unit used
Unit can be set up in a few davs after arrival at site.
are 108°.  (British Official Photo)

www americanradiohistorv com

Above, radar repeate
formation from mast
console interception

r used by the U. S. Navy. Unit repeats in-
er SG system. (Courtesy Raytheon) Below,
height finder at a British ground-controlled
interception radar station. (British Official Photo)

4
1
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ND GREAT BRITAIN

¢ Above, British mobile radar equipment used in connection with

|| the defense of the Orkney Islands. Above right, British radar- !

I controlled searchlight used extensively during the flying bomb
i attacks. Right, a Royal Air Force Wellington with external radar
I devices. Below, British fighter direction antenna system which
© comprises a final GCI (ground controlled interception) structure
. and rotation gear on which is mounted a thirty-feet diameter

paraboloid which gives greater discrimination on aircraft track.
" It is used mainly for offensive operations. The cabin mounted
I on the antenna structure houses both the transmitter and receiver.

(Ail photos, British Olficial)

Below, right, magnesium model radar.

(Courtesy U. S. Signal Corps)
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The B-L Electric M

are honored to

was made to

The Employees and Management of

The Benwood-Linze Compapy

anufacturing Company

Army-Navy “E”

for Excellence in War Production

Thursday, August twenty-third

Nineteen hundred and forty-five

and

announce that the

Production Award

the company on

Because it was a bit more co
venient in plotting, r./3, rather th
q, was used as the abscissa in cor
structing the curves, and under t
name of K, r,/3 is the calculated val
used for entering the curves. K }
developed as follows:

r, d uf
-«:——[21: \/— X lO'D]
3 2 P
uf !
:nd\/-— X 107"
P

where d is centimeters diametet
¢ ‘ohm/cm cube, and f is cycles pe
second.

uf

10 ,

= nd
“uf

=nd = where f is kilocycles
p

K=7984d \/f_f where d is inches i

ameter
p

This form of K is used because it j
derived from properties expressed i
the common handbook units used i
this country.

Where the conductor is copper,
is still further simplified by substituts
ing the permeability 1.000 and resis.

SKIN EFFECT IN ROUND CONDUCTORS

(Continued from page 56)

resistance due to skin effect. For other
materials a formula involving resistiv-
ity and permeability is given. From
this result the curves give a multiplier
to be applied to the d-c resistance and
inductance of the wire. All theoretical
considerations have been omitted from
these instructions.

The basis for the curves is the solu-
tion by Bessel functions! The fol-
lowing analysis shows the derivation
of the curves.

Symbols used in the development
are:

8 = Depth of penetration of current in
flat conductor of infinite depth.
This is depth at which the current
density becomes 1/€ times its value
at the surface.
r, = Outside radius of the conductor.
f = Frequency, cycles per sec.
u = Permeability, air = 1.00.
p = Resistivity.
R. = Skin resistance; resistance at fre-

quency f of unit width X length of
conductor of infinite depth.

R, = D-c resistance of conductor.

R; = Resistance of conductor at fre-
quency f.

I., = Internal inductance at low fre-

quency or d-c. )
I.; = Internal inductance at high fre-

1]. R. Whinnery, Electronics: Februarv, 1042

quency.
d = Diameter of conductor.
K = Abiscissa used in curves.
q=r,/3 used in calculating curves.

Depth of penetration in a flat plate
conductor of unlimited area is found

to be:
1 IV P
d = —Cm = —
uf 27 N uf X 10
28\ [— X 107
p

(cm depth, where f is cycles per sec-
ond, ¢ is ohms per cm cube, and g is
permeability referred to air as unity).

For copper, » = 1, o = 1.724 x 10°°:

1 {1724 % 10°°
d=—\|——uw
2 N1XfX10°

1
\/— cm depth
f

The numeric R,/3, the ratio of con-
ductor radius to depth of penetration,
appears in the equations for high-
frequency resistance, in the form of
the independent variable

= 6.608

. \/'Z-r°
q= -
3
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tivity 1.724 microhm/cm cube:

—_—

{10007
K =798d
1.724

with d in inches and f in kilocycles.

Equations upon which the curves!
are based give the ratio of the resis-!
tance and the internal inductance of,
the conductor at frequency of f kila-
cycles to the low-frequency or d-c re-:
sistance and inductance. Inductance
due to the magnetic field outside the
conductor is, of course, unaffected;
the inductance to which the formula
and curve apply is that due to the|
magnetic field inside the conductor,|
The equations in terms of ¢ are:

= 6.08 d\/f

R, q[BergBei'q-BeigBer'q | |
Eo:?[ (Ber’ 0)* + (Bei’ g)* ]
L: 4 [ Ber g Ber’ q + Bei g Bei’ q
Lo gl (Ber )t (Bei o) ]
In these equations Ber ¢ and Bei q

are the real and imaginary Bessell
functions of the argument g, and Ber'l
q and Bei” q are the first derivatives)
of these functions. The values were:
obtained from tables by H. B. Dwight'
(Vol. 58, Transactions of the AIEEY
All calculations were carried out to!
four significant figures to make the.

(Continued on pag? 87)
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SELENIUM

<BI>

METALLIC
RECTIFIERS

SINCE 1920

COPPER
SULPHIDE

el e

B-L METALLIC RECTIFIERS

from Milliwatts to Kilowatts

If you have an A. C.-D. C. conversion prob-
lem, let B-L engineers help you. We have
successfully produced many appliances for-
merly thought impractical.

B-L Metallic Rectifiers have been favorably
known to the electrical industry for many

years. They are reliable, efficient, designed
to get your job done right!

No matter what rectifier applications you are
considering, B-L will be glad to work with
you. Selenium and Copper Sulphide Rectifiers
for all needs are available.

Write today for Bulletin R-41-e.

“B >

SELENIUM

METALLIC
RECTIFIERS

Srad b 1923

COPPER
SULPHIDE

THE BENWOOD-LINZE COMPANY

1815 Locust Street . . .

St. Louis 3, Mo.

Long Distance Telephone CEntral 5830

New York Sales Office:

420 Lexington Ave., New York 17, N. Y., Murray Hill 5-5878

Chicago Sales Office:
20 N. Wacker Drive, Chicago 6, lllinois, CEntral 2379

Designers and Manufacturers of Selenium and Copper Sulphide Rectifiers,
Battery Chargers, and DC Power Supplies for practically every requirement.
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W. J. McGONIGLE, President

Personals

E have just received a war

story of a radio man’s heroism

that we believe will be one of
the greatest ever recorded.  It's the
storv ot Forrest Vosler, a sergeant
who received the Congressional Medal
of Honor irom the late President
Roosevelt.

IFrom ofhicial records we learned that
Vosler was wounded in the legs and
almost completely paralyzed from the
waist down, while on a fAying fortress
mission over Bremen. His radio equip-
ment destroyed, he relieved the tail
gunner who had also been hit; he fired
the tail gun until hit again.  This time
lie was struck in the shoulders and face
and was blinded. Crawling hack to the
radio compartment he made frantic of
forts to repair his radio gear. The
tortress was losing altitude rapidlv and
SOS was imperative if anv of the
crew were to be rescued. Unable to
~ce, and by sense of touch alone, he
repaired the radio and sent the distress
call.

With the ship losing altitude, it was
necessary to throw evervthing over-
board. As the pilot struggled to reach
th English Channel, the planc dipped
lower and lower, and it appeared as
though the lightened fortress would
drop in the sca. Vosler then made the
appeal, now so famous in the Air
Corps. He asked that he be thrown out
to further lighten the stricken plane.
His crewmates refused. The ship fell
into the English Channel and shortly
thereafter, the blinded Vosler heard a
fellow crewmate floundering in the
water. He slipped off the wing and felt
around for him and pulled him back t
the wing, holding him until they were
rescued.

Today, Vosler, who is hut 21, 1s
back on the job. Despite the handicap
of having lost one eye and having only
ten per cent viston in the other he is at
the controls of WSYR in Svracuse,
N. Y., and he is also studyving at Syra-
cuse University.

We of VWOA salute hero Forrest
B. Vosler!

RCA BUILDING, 30 Rockefeller Plaza, New York, N. Y.

Forrest B. Vosler, winner of the Congressional
Medal of Honor, at his post as control operator
at WSYR, Syracuse, N. Y.

HE scroll of appreciation

awarded by VWOA to each of

the co-founders of VWOA will
be presented to co-founder Gilson Van
der Veer Willets, chairman of our San
Francisco chapter at a meeting in San
Francisco.  The presentation will be
made by Arthur A. Ishell, a former
VWOA director and recently recipient
of the VWOA Marconi Memoriai
Wireless Pioneer Medal.

The inscription on the scroll reads :
“To a pioneer who visualized a fra-
ternal organization of Old-Time Wire-
less Operators; who translated these
early hopes and dreams into practical
realization; who gave advice and as-
sistance as to plans and personnel ;
who offered full devotion to creating
and developing the order; who served
in major roles during the early and
later meetings of the organization; and
to whon, in greater part, the associa-
tion owes its present place in the radio
held, the officers of the Feteran 1Vire-
less Operators Association hereby pre-
sent this permanent record of apprecia-
tion.”

Congratulations, GVW.

7E were relighted to hear: that

the aircraft carrier Hornet re-

turned to the West coast re-
cently, after quite a Pacific theatre
battle. For, besides the other five men-
bers of the crew aboard, was our own

»2 o COMMUNICATIONS FOR AUGUST 1945
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T R T et

GEORGE H. CLARK, Secretary

|
1
|

life member, Lt. Comdr. V. H. CJ
Eberlin, Air Communications Officer!
on the staff of Admiral Sample. We
should get some real stories fron
“Ebbie” when they can be told. . . |
Our hearty congratulations to Com-|
modore E. M. Webster on his recent!
clevation to that rank by President|
Truman. Commodore Webster is thel
first communications officer in thel
Coast Guard. Commodore Webster

was more recently Assistant Chief En-|
gineer of the IFederal Communications‘l
Comumission. Glad to welcomei)
George Clark back after a vacation im
New Hampshire. He should be in good

shape for his usual fine contributions |
to our 1946 Year Book. . . . Remember, |
February 16, 1946 at the Hotel Astor, |
VWOA comes of age. Yes, it will he
our twenty-first birthday party and we
are mighty proud of the splendid
strides we have made in this compara-
tively short period. With the war in
the Pacific now a thing of the past

we plan to have a gala dinner-cruise. ;

... Our sincerest wishes to life mem-
ber Haraden Pratt, vice president and
chief engineer of All-America Cables
and  Radio  Corporation, and other
LT.T. aftiliates, upon his recent elec-
tion as chairman of the Radio Techni-
cal Planning Board. A former pro-
fessional wireless operator, Mr. Pratt
has come up the hard way. . . . We
understand  that VWOA director,
Commander Fred Muller, will be re-
turning to this country, hefore this
issue reaches vou. If he does, there’s a
homecoming party waiting. Welcome
home, Commander FM. Hearty |
congratulations to Dr. Lee de Forest,
honorary president of VWOA, who!
celebrated his seventy-odd birthday |
during August. We look forward tof
having Doc as a guest of honor at our |
“coming of age” party in February. |
Keep it in mind, Doc. See you then.
-+ - Commander G. L. Graveson has
recently been overseas on a special
communications  assignment.

VWOA director “Steve” Wallis and |

Mrs. Wallis recently returned from a
vacation on Long Island . . . . Remein-
ber we want photos and items for this
page. Send them in, we'll do any re-
writing necessary.
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NATﬂONAL RECEUVERS ARE THE EARS OF THE FLEET

U OFFICIAL U. S. NAVY PHOTOGRAPH

NATIONAL COMPANY

NC-200 MALDEN MASS, U. S. A.

NATIONAL RECEIVERS ARE IN SERVICE THROUGHOUT THE WORLD
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RESISTIVE ATTENUATORS,

PADS

AND

NETWORK

An Analysis of Their Applications in Mixer and Fader System;

[Part Seven of A Series)

by PAUL B. WRIGHT

Communications Research Engineer

O avoid reflections of energy

which occur at the junctions of

two impedances of different
magnitudes and to assure complete
independence of operation for each
channel of a mixer and fader system,
it is essential that all impedances be
matched to a reasonable degree of
precision. The exact degree of mis-
match permissible at anv junction will

depend upon the amount of loss that
happens to be connected into each
tader or mixer channel. To avoid the
uncertainties of the reactions taking
place between channels, with varying
degrees of mismatching for a multi-
tude of different loss and impedance
combinations, it has become cus-
tomary and expedient from a practical
engineering point of view to specify
that the deviations from nominal
values of impedance shall not exceed
plus or minus some certain percent-
age of the nominal values. These
are determined by the requirements of
a particular installation. For a high-

The use of hyperbolic functions

| S for the design and solution of problems
involving mixer and fader systems are discussed

in this instaliment. This

p.roce'dure‘hus been made possible through compression of formulas and their
simplification by applying the charts and tables presented earlier in the resis-

tive network papers.

channels

Figures 1 (left) and
(below)

Figure 1. A series-con.
nected fader and mixer
system of »n channels
with compensating re-
sistances to maintain

fidelity broadcasting system, the in
pedance deviations would naturall
and of necessity have to be less tha
those which would be permissible fc
a common public address system. Fo
the former, resistor values used a
components of the mixer and fade|
networks would normally be specifie!
to an accuracy of *19% from noming!
design requirements, while for th
latter system, accuracy limits of *59
to 209% would be quite satisfactory
Hence, in choosing a fader or mixe],
for a particular application, carefu)
consideration should be given to thy
magnitude of distortion and interacf
tion which may be allowed in thd|
tader system and the mixer to whicli|
it is connected. This implies that wher!
either building or selecting a mixer oy
fader . network, too much attention
need not be paid to obtaining abso}
lute accuracy in elements; for sucl

accuracy increases the time require

for adjustment and their consequen|
final cost. 1f, for example, a 5%

10% deviation is permissible in th

resistance of the elements to assurtl
given or required limits in impedanct

or insertion loss, there is litile poin

in striving for 1% or .19 simply be
cause it is possible to get it with suffi

ciently applied persistence.

-
=y

~ VA4
By

constant impedance re-
lationships at all junc-
tions of the network
system. Figure 2. A
representation of Fig-
ure I on a normalized
or unit channel equiva-
lent basis, with faders
removed. R’ — R/z.

Fn the prepartion of the tables o
hyperbolic functions of a real variable
the variable requirements for engi|
neering accuracy were anticipated by
calculating the tables so that the great
est errors were on the order of a few
parts per hundred thousand through
out the majority of the ranges an
° functions. This order of accuraci

) 4
-

4
e

Py

RESISTIVE NETWORK.!
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%om b AST to COAST

%

v PROVES ITS EFFICIENCY

’ You'll now find 29 State Police Organizations using complete Motorola F-M
y Radiotelephone Systems. In addition, there are over 500 Counties and munic-
ipalities employing Motorola systems to preserve law and order, combat crime

The “Handie Talkie”, an ex- and reduce juvenile delinquency. Reasons are efficiency, reliability and simplicity.

lusive Motorola Radio first, is
ow being used by our fighting

forces on every battle front. MOTOROI.A DELIVERS IN ANY TERRA'N
is portable,batteryoperated, ] ]
ve and one half pound, two- The radiotelephone system best for your community depends on many factors,
fway radio will be available for and every factor should be thoroughly considered. Shore lines, hills and moun-
ipolice and fire departments . d Kk . k d Ii ¢
when our obligations to the tains, swamps, deserts, lake country, city skyscrapers and sprawling factory
farmed _forcesbavebeenfulﬁlled- towns, all involve problems that Motorola Radio has successfully solved. Take

advantage of Motorola’s tested police, fire and railway radiotelephone systems.

Write today for full details to:

GAI.VIN MI‘-'G. CORPORATION CHICAGO 51
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channels

channels

(2n+1)
—n2 35

Figures 3 (top, left),
4 (left), 5 (below, left)
and 6 (above, right)
Figure 3. A parallel-
connected mixer and
fader system of » chan-
nels with compensat-
g resistances required
to maintain a match of
impedances at all junc-
tions of the network
system. Figure 4. The
equivalent of Figure 3
on a unit channel basis
with faders removed.
R’ R/z. Figure 5,
A series-parallel sys.
tem of mixer and fad-
ers with the necessarv
compensating shunt
and series resisrances
required to match all
impedances at their
respective junctions.
Figure 6. One stage in
the reduction of Fig-
ure 5 to an equivalent
unit basis with faders

removed.

z =R’s/(R's+1).

<—% Z»

LOAD
IMPEDANCE
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was adhered to to permit the highest
degree of precision possible in the de-
sign of quality equipment. For equip-
ment not requiring this degree of ac-
curacy, the tabhulated figures may be
rounded off as desired. For example,
if slide rule accuracy is desired, three
significant figures are sufficient for a
ten-inch rule and three or four for a |
twenty-inch rule, depending, of course,
upon the sections of the scales being
used.  1{ higher order accuracy is
necessary, arithnetic, logarithms or a
calculating machine mav be used as
desired by the calculator.

In the straightforward design of
mixers and faders, the input-to-output
network impedance ratios obtained for
many designs will frequently be found
to be of inconvenient values that can-
not be realized readily by the com-
mon impedances of connecting equip-
ment normally available from coni-
mercial companies, without special
and expensive design. To circumvent
this difficulty, a simple and inex-
pensive expedient frequently resorted
to is to use matching or building-out
methods, or bhoth, if necessary. The
building-out methods usually consist
of adding resistance either in series
or shunt as needed to either buijld up
the terminating impedance to match
the network-image impedance, or to
step down the network image im-
pedance to match the terminating-
network impedance. The additional
insertion losses and the element values
required for the system may be cal-
culated by using Figures I to 4 of the
charts given in Part 7I'. Matching
methods require the use of a dis-
symmetrical network, usually of the
minimum loss type. This will gen- |
erally be a network of the L taper
(case III type).* The losses and ele- .

(Continued on page 68)
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UTC, the largest supplier of transformers to the electronic
industry, is in a strong position to meet your requirements
for postwar applications — radio, communications, FM,
Television, electro-medical, etc.

UTC, in the collective opinion of critical users, is the
“leader in the field"” for units of lasting dependability.
Incidentally, our Varick Street Plant is now running 98 %
hermetic sealing components.

UTC, known for pioneering efforts, manufactures a range
of designs from the smallest transformers in the world to
50,000 ampere current transformers and complex filters.

UfC, because of ingenlous production methods, can
give you a reliable product at a competitive price . . . war
or postwar. And we can deliver now.

d . ' ‘ 0 3
150 VARICK STREET : NEW YORK 13, N.:. AL PLANT
EXPORT DIVISION: 13 EAST 40th STREET, : NEW YORK 16, N.Y., CABLES: ‘“‘ARLAB' '
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= U DEGREE
L

AREA OF
DISTRIBUTION

The new amazing Altec
Lansing multi-cellular Du-
plex Speaker provides up
to 12009, increased area
of quality sound distri-
bution in the horizontal
plane. Horizontally the
Duplex delivers a sixty de-

"gree angle of distribution,

or twelve times the area
distribution at high fre-
quencies as compared to
single unit speakers of

comparable size. Another
reason why the DUPLEX is

the SPEAKER that REVO-

LUTIONIZES the methods
of sound REPRODUCTION.

SEND FOR BULLETINS

AILTEC

LANSING CORPORATION

1210 TAFT BLDG., HOLLYWOOD 28, CALIF.
250 WEST 57 STREET, NEW YORK 19, N. Y.
IN CANADA: NORTHERN ELECTRIC CO.

RESISTIVE NETWORKS

(Continucd from page 66)

ferent types of systems are shown
by Figures 1 to 7 as well as
the equivalent circuits on an indi-

vidual channel basis using normalized

network configurations. These are
configurations which are placed upon
a unit basis referred to z, the smaller
of the terminating impedances. The
larger of the terminations is referred
to with the upper case letter, Z. For
example, to match mixer and fader
network impedances which are series
connected, it is necessary to place a
shunt resistor across each fader out-
put, while for a parallel system, it is
necessary to build out each fader out-
put with a series resistor so that each
fader and mixer unit will be properly
terminated.  The series-parallel and
the parallel-series systems use com-
binations of both series and shunt re-
sistors to match the impedances of the
connected units. The series-parallel
system will utilize shunt resistors for
the series-connected faders, and series
ressstors for the paralleled groups of
series connected faders. The parallel-
series system will have series resistors
for the parallel connected faders, and
shunt resistors for the series-con-
nected groups of parallel connected
faders.

Other Mixer and Fader Networks

Other types of mixers which are
particularly useful for many applica-
tions, but are not as well known as
the types mentioned above are of the
multiple bridge, and the lattice type
configurations respectively.® * *

As most commonly used, mixer and
fader systems are connected so that a
fader network is placed in each chan-
nel to control the level of the signal
from that input, while the mixer
proper is generally termed a master
mixer and is connected on its input
side by the combined outputs of all
faders, and on its output side by a
load such as a line or amplifier.

Series-Parallel Mixer and Fader
Systems

For these mixers it is convenient to
make direct usage of the previously de-
veloped theory and tables prepared for
the series and the parallel mixer and
fader systems. To be as practicable as
possible with the least loss in gen-
erality of treatment, these systems
will be assumed to be arranged as per
Figure 5. This Figure shows s fader
channels connected in series per group

2November 1943; CoMmmuUNICATIONS,
SDecember, 1943; COMMUNICATIONS.
4September, 1943; COMMUNICATIONS,

6§ ® COMMUNICATIONS FOR AUGUST 1945

IF1T'SIN A CIRCUIT
. .. EBY COMPONENTS
AND SERVICES WILL
HELP YOU DO IT BETTER

— D

-~ |IMCORPORATED

“| PHILADELPHIA, PA.
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e
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18 W. CHELTEN AVE.
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wid m groups connected in parallel.
e series-connected faders each have
wshunt compensating resistor and the
| irallel-connected groups of series-
Lnnected faders each have a series
Jrmpensating resistor. The complete |
& of series-parallel-connected faders |
lie then connected to the master mixer
Wintrol network. By means of the
Shister mixer unit, the signal or pro-
fam level of all faders may be simul-
sineously regulated. Individual faders
‘e used to regulate the level of the |
onal or program material being fed |

ito the master mixer from each |
Although, |

sannel of the system.
isically, this network is no more
pmplex than those of simpler con-
wuration, some assistance in vis-
lizing the performance of a single
nannel is gained by making the unit
uivalence representation in  two
eps as shown by Figures 6 and 7, in-
ead of in one step as was done for
e simpler configurations.

Since, in general, the number of
.eder networks connected in series
ill not be equal to the number of
ich groups connected in parallel, the
loption of suitable subscripts to the
ements and terminating impedances
essential for analvsis purposes. For
sries-connected mixers in a group,
e lower case letter s will be used,
nd for parallel-connected groups of
ich mixers, the lower case letter p
ill be used. These will bear no rela.
onship whatever to the letters used
1 the svmbolical notation adopted
ironghout this series of papers on
urely resistive networks.
. The networks comprising the faders

re of one of the standard types. |
‘hese are the T, =, bridged-T or |
1dder configurations.  The master

hixer is usually one of the T or the |
The Figures which |

: tvpe networks.
how the equivalent channel repre-
lentation on a unit basis in all cases
ave the fader networks removed cr
urned to the zero insertion loss posi-
ion. If, for example, faders are used
vhich do not have zero insertion loss,
uch as the ladder networks dis-
, russed in Part V)’ it will be necessary
o add this insertion loss to that of the
ndividual channel loss as found as-
uming the fader network to be re-
noved from the circuit.

The equations which govern the de-
.ign of the elements of the various
ypes of mixer and fader system net-
Iworks are given by the analytical de-
jivelopment from the straightforward
electric circuit theory considerations
‘which follow. The algebraic forms
are interchangeable with those of the
hyperbolic functions by means of
‘suitable transformations. The inser-

(Continued on page 70)
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Akra-Ohm

Resistors

Accurate Fixed
Wire Wound
Types

This New Bulletin
tells you what you
want to know about

ACCURATE FIXED
WIRE WOUND
RESISTORS

DIMENSIONAL SPECIFICATIONS - MOUNT-
ING AND TERMINAL DESIGNS - POWER
DISSIPATION - TEMPERATURE COEFFI-
CIENT OF RESISTANCE - MAXIMUM
RESISTANCE CHARTS - RESISTANCE
ALLOYS « MOISTURE AND FUNGUS

. : PROOFING « HERMETIC SEALING

Shallcross Types Designed fto
Meet JAN-R 93 Specifications

COMMUNICATIONS FOR AUGUST 1945 o 69


www.americanradiohistory.com

Permoflux Midget
Transformers Conserve
Vital Space and Weight!

® Because of their exceptional operating efficiency and
uniform frequency response characteristics, Permoflux midget trans-
formers have literally hundreds of practical applications where size
and weight are determining design factors. Developed by Permoflux
engineers, with new materials and manufacturing methods, they
are available unshielded, shielded or hermetically sealed for your
specific requirements. Why not let us design a unit for you?

Permoflux Speakers Assure
the Best in Tone Reproduction
Their wide frequency response, ex-
treme sensitivity and rugged mech-
anical design have established new
concepts of tone realism. Permoflux
speakers in sizes from 2" to 15", with
power handling capacities from 1
fo 20 watts, are available for your
post-war developments.

PERMOFLUX CORPORATION
4900 WEST GRAND AVE., CHICAGO 39, ILL.

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS
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RESISTIVE NETWORKS
(Continued from page 69)

tion losses are shown to be functiongy
of the image-impedance ratios of the
networks and these, in turn, are by
analogy with L-taper networks ofl
case 111 further shown to be functiong
of the number of channels of which
the system under consideration il
composed,

Series Mixer and Fader Systems

The method of connecting faderst
and their associated mixer, generally!
known as a master mixer, is shown}
for a series-connected system, in Fig- ;
ure 1. In Figure 2 we have the"‘_
equivalent network represented on al”
unit basis for any single channel. Fort
this Figure, the fader networks arel;
removed from the circuit for purposes;;
of analysis, since each of the chan-|
nels are assumed to feed into the net-|
work at the network image impedance
level. TFurther, the master mixer may}
also be removed since it is assumed
to operate between its image im-}
pedances. The only effect of the re-l}
msertion of these networks into theys
equivalent circuit configuration is toii
add either an insertion loss or a vari-|
able loss dependent upon the setting
of the inserted networks. The total]
loss is then the sum of the component
losses taken algebraically. The losses
are expressed in terms of decibels}
below some arbitrary zero reference.
The references most commonly used
are those of either 1 milliwatt dissi-}
pated by 600 ohms, or 6 milliwatts .
dissipated by 500 ohms. The differ-|
ence in level between these two refer- '
ences at their zero indications, as|
read by volume indicators, is 7.78 db. /¥

Referring to Figure 2, the image/"
impedances on a unit basis are !

R’ Unse
R'(s9+(n—1> ) bi
R 41
1= (1)
RI
R'+s*4+ (n-1) i
R’ + 1 1
and
s = nR’/(R’ + 1) 2) ;

where: s*=7Z/2=1, the ratio oi'E
normal mixer image impedance to!
that of the source or input image im |
pedances of the series system:!
R’ = R/z, the unit shunt compensat- |
ing resistance; and n = the number:
of channels which are to be connected|
in series in the complete system.

If equation 2 is used in equation 1,
first to eliminate s* and then to elim-

SJuly, 1945; CoMMUNICATIONS,


www.americanradiohistory.com

ate R’, the equations resulting are
'=n/(n-1) (3)

¢+ the shunt resistance to add across
ch fader network, and

Z/z=n%/(2n-1) (4)
r the ratio of the image impedances
the system

By observation of equation 3 and 4 ‘
this equivalent unit network and
lat of the L-taper network shown as
se 111 in Figure 12 of Part 111, the
uations relating the hyperbolic tunc-
ns and the number of channels of |
e series system may be written b
spection as

n/(n-1) =as=s csch O (%)
nd
—7/z=1n*/(2n-1) cosh® ©
(6)

rom 6, s = cosh ©. Hence, 5 may be
ritten in the alternative form of

* — s csch ® = cosh © ¢csch ©
cosh 0/sinh © — coth © - (7)

these equation coshls

115129 x No. (db) insertion loss

the network. The symbolical forms
ed throughout this part and the re
nainder of the paper are defined com
letely by the key sheet presented in
art TV®

One additional form of equation re-
ting to the shunt-compensating re
istance, in terms of the image im
edance terminations ratio and the |
umber of channels of the network
ystem, is given by dividing equation
. by 6, term by term, and solving for
. This equation is
'—s"(2n-1)/(n(n-1)) (5
To place all terminations and ele-
1ents of the network system upon a |
L4111 impedance basis, it is only neces:
iry to multiply each side of the equa-
ons above by z, the smaller of the
wo terminating impedances. |

nsertion Loss of a Series-Connected
fixer System

The insertion loss of a series mixer
ystem may conveniently be found
rom the equation given in Figure 12
{ the chart in Part Il and by use
f equations 5 and 6 of this paper.
“he equation supplied is in ‘terms of
ransmission loss, but this is identical |
vith the insertion loss in this case |
“ince it is a minimum loss network. |
Cherefore the loss of each channel
aken on either an insertion or a
jower transimission loss basis s
riven by

Ib =20 Log,, (s 4+ Vs*-1) (9)

vhich becomes by use of equations 5

"May, 1945, COMMUNICATIONS.

SHEET METAL
FABRICATION

LY

"Cole Steel Equipment” specializes in tough sheet
metal assignments as well as boxes, chassis, and
instrument housings. Whether your blueprints call
for extreme precision or gauge limits, we're geared
to design, fabricate and finish exactly to specifi-

cations. Whatever your problem, let us help you.

‘A
COLE STEEL OFFICE EQUIPMENT

(Continued on page 72)

will again be available
after the war

A

STEEL EQUIPMENT COMPANY

349 Broadway, New York 13, New York ¢ Factory: Brooklyn, New York
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QUICK DELIVERY ON LEADING MAKES OF

WIRE & CABLE

STOCKS OF MANY TYPES ON HAND

job at ALLIED. From this ore central source, shipments go
constantly to industry, armed forces, governmentagencies

makes, in all wanted types, for radio and power use.

BELDEN
ANACONDA

ALPHA LENZ
CONSOLIDATED

CORNISH
AMPHENOL

Power « Multi-Conductor + Solid and Stranded
Natural and Synthetic Rubber-Covered
Shielded + Indoor and Weatherproof « Coaxial
Transmitting and Receiving + Telephone
Microphone + Intercom « Hook-up « High-Tension
Magnet < Aerial + Twisted Pair « Lamp Cord

Large and varied stocks of Wire and Cable are main-
tained for rush service. Close contact with manufacturers
expedites procurement. Whether your requirements be
large or small—save time and work—call ALLIED first!

Helpful
BUYING

GUIDE
Available
on Request

Write for it!

WRITE, WIRE, OR PHONE HAYMARKET 6800
Jor Everything in Radio and Electronics

" ALLIED RADIO

CORPORATION
¢ 833 W. Jackson Blvd. + Dept.31-H-5 « Chicago 7, lllinois

N

SUPPLIERS OF ELECTRONIC PARTS AND EQUIPMENT TO INDUSTRIAL AMERICA

Electronic Tubes, Rectifiers, Power Supplies, Intercommunicating Systems, Sound Systems, Photo-Cell Equip-

i ment, Batteties, Chargers, Converters, Generators, Supplies for Resistance Welders, Fuses, Test Instruments,

- Meters, Broadcast Station Equipment, Relays, Condensers, Capacitors, Resistors, Rheostats, Transformers,
E Switches, Coaxial Cable, Wire, Soldering frons, Microphones, Speakess, Technical Books, etc.

. s >
feczecs -~ £ Sy = ==
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Meeting urgent needs for Wire and Cable is a specialized

and research laboratories. Here are gathered 2/l leading

for Radio and Power Use =~ *'=(
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l RESISTIVE NETWORKS

(Continued from page 71)
and 0

n ¥

(2n-1)% i

n®
)
2n-1

20 Loguw(2n-1)% (11
10 Logw(2n~1) = 10 Logw k* (12)

where: k' is defined as equal to the
power ratio taken equal to or greatel
than unity.

(10)

From 12

K=2n-1 (13a)
or

k= (2n-1)% (13b) |
irom which. i
n=(k¥41)/2 (14)¢

}
By definition, k= €2, and therefore
equation 14 may be written in the'
form

n— (g26 4+ 1)/2

This form substituted into any of the
formulas given in terms of n will giw:T
the exponential forms, from which,
by definition, the hyperbolic forms
may be written as given above.

(15) 1

Parallel Mixer and Fader Systems

The

B

i . g
for connecting

parallel faders and their associated

master mixer control network is!
shown by Figure 3. In this systﬂn,-i
the compensating resistance is used!
to build out each fader channel so that!
no mismatching of impedances will

occur at any junction of the network!!l
system.  The equivalent network!
representation of the parallel-con-!
nected system is shown, on a unitl
basis for any single channel, by Fig-f
ure 4. In this Figure, as in that forl’
the single channel of the series sys-

tem, the fader networks have bheen!
removed from the system for pur-

poses of simplifying the analytical ex-|
pressions for the parameters of thel
system. The remarks regarding thel
effect of the reinsertion of the series

faders into the network upon the losses

of the system taken upon an overall

basis are equally applicable here and !
also for all other types of faders and |
mixer systems discussed in this paper.

method used

By making use of Figure 12, Part
II, it may be observed that the equa- |
tions for the L taper, case III net- I
work element values shown in that |l
chart, are reciprocal to each other ini.
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ms of the hyperbolic portions of the
,ations. By comparing Figure 4
ithis paper with that figure, the
sations for element values and the
o of the terminating image im-
wances may be written directly in
ms of the hyperbolic functions.
irther, these in turn may be written
uterms of the number of channels
m the equations derived for the
ses-connected system.  This pro-
wure enables us to write, for the
jat compensating resistance to use in
sies with each fader, the equation
I:: ?(n-1)/n=As=ssinh® (16)
N Z/z=n%/(2n-1)=FE=cosh* 6 (17a)
il

B = cosh© (17b)
ilerefore 16 becomes

i=s*(n-1)/n=sinh © cosh 6
= 1 sinh 20 = 15 G (18)
sbstituting equation 17a into 16, the
snpensating resistance may be writ-
b directly as a function of the num-
vh' of channels only, thus
n(n-1)
= ——— — 14 sinh 20
2n-1
| = s’tanh © = Cs® (19)

‘3y multiplying each side of equa-
ins 16 to 19 by 2z, the smaller of the
mmnatmg impedances, the para-
1ters of the network will then be ex-
" essed on a full instead of a unit im-
nlance or normalized basis.

fertion Loss of a Parallel-
#nnected Mixer System

I

ok Since the equlvalent circuit of the

wtem shown in Figure 4 is exactly
I same as that of the series type
, tem shown in Figure 2 as far as
4 form is concerned, and also since
(Mis an L-taper network of case 111,
Jth both ends terminated in its
,Hage 1mpedances, the loss equations
il the series system given by equa-
plins 9 to 15 apply directly for the
Fqnallel system also. The significant
i ference is one merely of designation.
Ape designation of the impedance ratio
"1 the series cases applied to the ratio
0 load to source impedances, while in
Ip i parallel case, the impedance ratio
jiplies to the ratio of any one of the
urce impedances to the load im-
i ;dance.. Th?refore, with this dif-
J“:'ence in designation only, all of the
E'F';s equations for parallel-connected
ixers and faders are identical in
"Hery respect to those derived for the
"Uries-connected faders and mixers,
#1d hence it will be unnecessary to
Piipeat them here.

{i

A
3“ aries-Parallel Mixer and Fader Systems

3 n o

TypagH-z@aa i i;gf

HERMETICALLY SEALED

ERMETICALLY SEALED Advance Relays

maintain their original efficiency under condi-
tions that soon ruin or dangerously impair other
types of relays. Dust, moisture, oil or fungus can’t
reach the precisely adjusted parts. The low atmos-
pheric pressure of high altitudes can’t cause failure
through arcing or condensation. That these relays are
tamper-proof is another advantage. And basically,
like all Advance Relays,they have the stamina to re-
sist the severe shock and vibration of battle, as has
been so abundantly proved on all wir fronts.

TYPE H-1600

Double pole, single throw. (May be had in single
pole, double throw.) Full-floating armature suspen-
sion minimizes friction between frame and armature.
Pure silver contacts are standard, with palladium or
platinum alloys on special order. Wiping contacts
insure clean contact surfaces. All steel parts cadmium
plated to withstand the 200-hour Salt Spray Test. All
brass and bronze parts nickel plated. All laminated
phenolic parts moisture-and-fungus-proofed. Coil is
wound with highest grade enamel wirc and insulated
with 100% cellulose acetate with a final vacuum
varnish impregnation. Dimensions are: height of
case only, 2”; diameter 1-5/8”. Mounting sCrews
and solder lug terminals project 5/16” below case.

Any Advance Relay can be furnished in hermeti-
cally sealed containers on special order. When you
select Advance, you will have relays exactly as you
want them. Our engincers are at your service. Write
today for full informacion.

bonce Yelays

ADVANCE ELECTRIC & RELAY CO.

For tl . o - ;
yg For these mixers it is convenient to 1260-1262 W. Second Street, Los Angeles 26, Calif.

(Continued on page 74)
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[heres no substitute  for
ACCURACY

B.R.C. instruments are designed and manufac-
tured to give accurate and precise direct read-
ing measueements with simplicity of operation.

Q METER 7YPE 160-4

A Standard for “Q” Measurements with a repu-
tation for accurate and dependable service. Has a
Frequency Range of 50 ke to 75 mc which may be
extended with external oscillator down to 1 ke.

TYPE 170-4

This instrument retairrs the same general operating
principles and characteristics of the 160-A Q Meter
but with such structural modifications and design
refinements as are required for accurate perform-
ance at higher frequencies. Has a continuously
variable frequency range of 30 mc to 200 me.

BOONTO@ADIO
BOONTON, N, J. W

DESIGNERS AND MANUFACTURERS OF THE Q" METER QX-CHECKER . . . FREQUENCY MODULATED SIGNAL
GENEPATOR . . . BEAT FREQUENCY GENERATOR .. AND OTHER DIRECT READING TEST INSTRUMENTS
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| RESISTIVE NETWORKS

(Continucd from page 73)

make direct usage of the previously da
veloped theory and tables prepared fg
the series and the parallel mixer any
fader systems. To be as practicable g
possible with the least loss in geners
ity of treatment, these systems will b
assumed to be arranged as per Figug
5. This Figure shows n fader channel
comtected 1 series per group and
groups comuected in parallel. Tk
| series-connected faders cach have i

shunt compensating resistor and th
| parallel-connected groups of serie{
I connected faders each have a serie;:
compensating resistor. The complet
set of series-parallel-connected fader
are then connected to the master mixa
control network. By means of the mag
ter mixer unit, the signal or progran|
level of all faders may be simultane
ously regulated. Individual faders arg
used to regulate the level of the signal
or program material being fed into thl
master mixer from each channel of thf
system. Although, basically, this net
work is 110 more complex than those of
simpler configuration, some assistange:
in visualizing the performance of
single channel is gained by making th
unit equivalence representation in twe
steps as shown by Figures 6 and 7, i
stead of 11 one step as was done f
the simpler conligurations.

Since, in general, the number
fader networks connected in series wil
not be equal to the number of such
groups connected in parallel, the adops
tion of suitable subscripts to the eles
nients and terminating impedances i
essential for analysis purposes. For
series-connected mixers in a group, the
lower case letter s will be used, and fot
parallel-connected groups of such mixs
ers, the lower case letter p will be used|
These will bear no relationship what
ever to the letters used in the symboliinl
cal notation adopted throughout thiy
series of papers on purely resistive net|
works. !

Let us consider n, sources of proj
gram material originating in or fron!
lines, loops, turntables, microphoney|
or amplifiers connected in series ang
ny such groups connected in parallel
The normal series mixer system outl
put image impedance hecomes the new!
parallel-mixer system input image imf]
pedance. Figure 7 shows a singldl
channel on a unit basis. The inpuii
image impedance of each fader chant
nel is z, ohms and the output image |
impedance of the m-paralleled groups
of series mixers is z,. The output|
image impedance of each series-con-
nected fader system is Z, ohms anj;
the input image impedance of eac .

(Contined on page 76)
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ERHAPS it’s the smaller details, like these bal-
ance weights, that best illustrate the value of
Simpson’s 35 years of experience.

Though only tiny coils of wire, these balance
weights have an important function—to offset the
weight of the pointer so the moving assembly will
swing in perfect balance. If the instrument is to
stay accurate, they must stay in place.

So Simpson has devised a method of locking
these balance weights in position. This construc-
tion not only defeats vibration and shock, it per-

INSTRUMENTS THAT
Buy War Bonds and

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

STAY ACCURATE
Stamps for Victory

e st s

. . . Simpson halance weights

are LOCKED IN PLACE

mits even greater initial accuracy and makes pos-
sible faster, more efficient production.

Such refinements come from a greater knowl-
edge of the problems of instrument manufacture,
and a greater fund of practical experience which
can be applied to their solution. This is the simple
reason Simpson Instruments are writing such an
outstanding service record in posts of vital re-
sponsibility. This, too, is your guarantee of the
ablest translation of today’s advances in tomor-
row’s instruments,

P Rnans
({( W00

MILLIAPERES 9
o

20p L

COMMUNICATIONS FOR AUGUST 1945 e

www americanradiohistorv com

ot
i


www.americanradiohistory.com

tems, the unit compensating 1'csistzmqf
18

n! RB
R, =¢, =cotho, = e — (2

n-1 z

R', = 2g, s°, = 25*, csch 26,
= RADIO * Y- PINENUT SERIES OF CAPACITORS . 2n, -1 R,

s
VACUUM ELICIRONIC COMPONINTY Sfteatitoeticolron - e e (2.!
, §

=Ss = —

n,(n,-1) 2z
and the ratio of the terminating in,
pedances is
* X~ PEANUT SERIES OF CAPACITORS

PATENT aprLID rON

n2

7. = F :COShQBH:-——s—:Z/Zd (2};
2n, -1
For the paralleled series-connectif
groups, the unit compensating resi
tance 1s
R, = G,/2 = sinh 20,/2
n,(n,-1) R

“W— WALNUT SERIES OF CAPACITORS

ATEuT appLIEo roa

2 r
ENNIN, oD K al
-RADIO Ll]“‘ 1 zD !
VACUUM ELECTRONIC COMPONINTS ()1' :
ANNOUNCES Ry = Gy, = &%, tanh @,

n, -1 R,
* = = - (21i

n, z,

and the ratio of the terminating '
pedances is

n2

NEW VACUUM = E,=cosh®0,=——— =27/, (2}
2n -1
P }

CAPACITORS - !
HIGH POWER MARINE SPEAKER

* C—~COCONUT CAPACITOR

Above sizes relatively in proportion

THE CAPACITY RANGE AND SIZE OF

JENNINGS HIGH VOLTAGE VACUUM CAPACITORS

COVER MANY NEEDS IN ADVANCED ELECTRONICS

FOR THE FIRST TIME VACUUM HIGH VOLTAGE CAPACITORS ARE AVAILABLE OVER A WIDE RANGE OF SIZES AND CAPACITIES

° Y- PINENUT, 1.5 mmid. ‘W - WALNUT, 650 mmid V€ 50, 6-50 mmid.
3500 Peok Volts, 7% Amps 20,000 Peak Volts, (Avoiloble up to 20,000 Peok Volts, (Available up to
X — PEANUT, 5.25 mmid 32,000 Peak Volts), 20 Amps 32,000 Peak Volts), 20 Amps.
7500 Peak Volts, 20 Amps. *€ — COCONUT, 50 mmid. V€ 250, 50-250 mmfd
50,000 Peak Valts, 60 Amps. 20,000 Peak Volts, 60 Amps.

“ Four new units added to the wide range of sires and copacities in Jennings Yacwum Copocitors.
We welcome your inquiry and the opportunity fo serve you.
WATCH JENNINGS FOR NEW DEVELOPMENTS IN THE FIELD OF SPECIALIZED VACUUM ELECTRONIC COMPONENTS,
WRITE FOR BULLETIN C

JENNINGS RADIO MANUFACTURING COMPANY « 1098 E. WILLIAM ST. . SAN JOSE 12, CALIFORNIA

Howard Perdue of G.E. demonstrating marin’
R E S ' S T ' v E N E T w 0 R K S loudspeaker at Randall Isiand stadium, Nes|
York, to Inspector Francis E. Burns, New Yorl 'k

Police Department; C. F. Gill, G.E.. and Capt,
(Contined from pag 74) C. E. Merrill, U. S. Coast Guard (left to right)

parallel group of series-connected sys-
tem is Z,. But, to have a proper im-

pedance match at their junctions, °
these must be equal to each other. i .
1gure 7
Hence. Z. = Z, = Z. ‘
Emal stage of the redue-
The equations of the series and the tion of Figure 5 to an
A N equivalent unit channel
paralleled groups may, with-their as- basis. z” = R’s/(R’s + 1)

sociated subscripts, be written directly 2’ and R’s = Re/z.

from the derivations which were de-
rived for the series and for the par- °
allel mixer and fader systems.

For the series-connected fader sys-
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ESONANT SPEAKER ENCLOSURES

(Continued from page 37)

k 27/

A — wavelength

K Bessel Function of the
first order

R’ = radius of opening

A series which may be substituted
f the factor K,(2kR') is’

2

|(2kR)

;(21(}2')3 (2kR')®  (2kR’)" ]
#.5 .57

(4)

If f remains less than 150 cps and
| is less than 25 cm, the second and
iird terms of this series may be neg-
icted with sufficient accuracy and
guation 3 will reduce to

341p 21lp

(5)
R’ (R")

Equation 5 is derived for a circular
ening of radius R’. In practice the
elease opening will consist of an
pening of any shape of which only
e total area is fixed, so that

(= [S(R+1)]° (6)

> this is the radius of a circular
thening possessing an area equal to
aat required for the release opening.
) Equating X, and Xy, and substitut-
g for R’ an expression for V. is
htained

¢S (R 41)
i — —— (7)
4mf [ 4 1.7 [S (R + 1) ] %]

Using 1185 feet-per-second as the

‘lelocity of sound, equation 7 reduces

P

947 X 10°S (R +1r)
- cu. i,

f2(.588/ + [S (R 4 1)]%)
(8)

Where: V, = initial enclosure (volume,
cubic inches)
{f — loudspeaker resonant fre-
quency, cps
| = release  opening  length,
inches
'S, Rand r = loudspeaker dimensions,
iches

£ As can be seen, a reduction in the
required enclosure volume for any
iriven set of conditions may be ef-
lected by increasing the length of the
‘elease opening, [; e.g., by extending
(Continued on page 78)

o}, ¥. Olson, op. cit., (Resistive and Reac-

ive LLoan On A Vibrating Piston, ch. 5. 7).

WORLD'S
FASTEST PLANE

uded

ANDREW COAXIAL
CABLES!

Lockheed’s sensational
new jet-propelled su-
per fighter, the I-80
“Shooting Star,”’ is
the world’s fastest and

highest flying plane.

It iz highly significant that Andrew

coaxial cables were chosen for the vital
radio and radar equipment installed in the
P-80. They were selected because they ave
much more resistant than ordinary solid
dielectric cables to the high temperature
encountered in the tail of the plane.
Andrew Co. is a pioneer manufacturer of
antenna tuning and phasing equipment, in-
cluding a complete line of ceramic insulated
coaxial cables and all necessary accessories.

Write for catalog.

ANDREW CO.

363 EAST 75th STREET, CHICAGO 19, ILLINOIS ¥
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PEAK PERFORMANGE

With the new RME 45 you'll have peak performance on
the high as well as the low frequencies. There's no secret
about how it was done—even though some of the ex-
perience has been gained while producing for the Armed

finements—

tro
rerminals

\ meter

Relay co?

gignal leve

compensating padders . .

Forces.

*
It was accomplished by the use of loctal tubes . . . shorter
leads . . . reduced distributed capacity . . . temperature

. and a score of additional re-
each making its individual contribution to

*

increased efficiency.

The RME 45 combines careful workmanship with case of
operation, sound engineering and brilliant performance.

\Vanible €

RA

Literature Describing the

1E 45 will be sent on request

19000 LA RXEY]

RESONANT SPEAK

FINE COMMUNICATIONS EQUIPMENT

RADIO MFG. ENGINEERS, inc.

T Powir 6, Iliuoes I. §. K.

ER ENCLOSURES

(Continued from page 77)

it within the enclosure as shown in
Figure 5. An estimation of the re-
duction possible in this manner can
be gained from Figure 8 which indi-
cates the volume ratio existing be-
tween enclosures possessing varving
release opening lengths as compared to
one having a length considerably less
than 0.1".

It must be remembered that both the
loudspeaker and the release opening if
extended inward, will displace a vol-
ume which must be added to V.. This
will provide the final volume, V., from
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which the enclosure dimensions are
evaluated. Figure 3 also indicates
roughly the volumes displaced by
loudspeakers of various diameters and
may be used as a guide.

The dimensions of an enclosure of
a given volume will depend on which
ratios of height and width, to depth
have the most satisfactory appearance.
The volume of the enclosure, V., in
Figure 6 is ays, and since the dimen-
sions ¥ and z, the height and width,
are some multiple of the smallest di-
mension , the depth, then

wwWwW americanradiohistorv com

ax =y;

and
V1%

x, the depth = \\-] :
ab (10‘

Typical values for this type of e/
closure are a = 1.85 and b = 2.45,

Design Procedure
$
Figures 7 and 8 will facilitate d!
sign calculations. The procedure f,

their use is as follows: {
| |

(a)—Determine the loudspeaks
dimensions §, R, and r and tli
loudspeaker resonant frequency, (fi

(b)—Calculate S(R + 7). )

(¢)—Using Figure 7, determiylt
the initial volume V., from til
values obtained in ¢ and b. Fy
convenience these curves assunj
negligible values of (/). B

(d)—Select a release openir}

length (/), and find the corr
sponding reduction factor (1) ff
Figure 8 for the particular value
S(R + r) used.
Multiply V. by this reduqﬂ
tion factor and add to it V,, th!
volume displaced by the loudspeake
and other material to be mounte "
within the enclosure. The fin}
volume, V., is this sum or

Vi=mn Ve + Vyu (1

(f)—Choose suitable height an
width to depth ratios (a and &) an
calculate V./ab. Use Figure |/
curve A, to determine the smalle’
internal dimension x, (the width !
If V./ab is less than 1000 cu. in¥
use curve B, dividing the horizont:
scale by 100 and the vertical scall!
by 10. The remaining internal d}
mensions, the height and width, ail"
then obtained from equation 7.

In actual construction, the require
volume may be approximated, and tt}
enclosure exactly tuned by varyin|

the release opening area or lengtf,
~lig11tlv whichever is  practicablily
Mechanical resonance of the cabing.
members can be avoided by using |
material of low elasticity while placey
ment of sound absorbant on the innej
walls of the enclosure particularly off
posite the loudspeaker will help pre|
vent hangover or echo effects. |
Care must be taken in the installal
tion of amplifving equipment withif,
the same enclosure as the loudspeakei}
to prevent acoustical or mechanical
feedback. To check on the quality of
construction, a frequency run at th'
highest output level anticipated shoult’
be made and any sympathetic vibra .
tion observed should be damped ou’
with further reenforcement. '
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ILECTRONIC COUNTER
(Continued from page 46)

.al form of the voltage equation after
2 n-th cycle may therefore be de-

-

.ced and written as
1=E,[1-(1-r)"] (11)

This gives the voltage across C,
ser n cycles have been completed.
One method of justifying the logic
{ equation II without a rigorous
pof is to consider the result after
.4 extremely large number of cycles
is passed. Since r is less than one,
¢+ value of (1-r)" will approach zero
t4 n approaches infinity. Therefore,
|| approaches the value of Ey. That
.+ the voltage across C. will continue
| increase with each cycle of the ap-
1yed signal but it may never exceed
3= peak value of the applied voltage,
id theoretically would require infinite
ine to become equal to the peak value
i the applied voltage. For practi-
¢l purposes, the voltage across C,
wny be regarded as reaching the peak
iulue of the applied voltage in a finite
i me. The time required will depend
son the frequency of the applied sig-
+]1 and the relative capacities of the
, 'ndensers C, and C.,.
¢ The practical application of this cir-
. 1it lies in its ability to function as
counter of pulses, or as a frequency
vider. Figure 4 illustrates the man-
1 in which this takes place.
The frequency of the output pulses
i ill be seen to be some fraction of
} e frequency of the input pulses. The
«rcuit has therefore counted the num-
r of input pulses by indicating one
itput pulse for a specific number of
, | put pulses.
Further analysis of the grid voltage
the triode tube, V, with respect to
J e cathode is necessary for complete
h nderstanding of the counting circuit’s
seration. The grid voltage (E,) of
s will be increasing by steps in ac-
whrdance with equation 71 just as the
ibltage across C. increases. Eventu-
n ly (unless V, is biased further below
i 1t-off than Ey, in which case the cir-
4 nit becomes inoperative), E; rises to
} 1e point where V, is able to pass
miirrent.  The portion of the circuit
javolving this triode now functions as
mil blocking oscillator which has just
v izen triggered. Upon being triggered,
¢ 1e plate voltage (Eg) drops sharply,
1d the grid voltage rises sharply as
pinown in Figure 4. It will be noted
ihat E; rises well above the level it
dtould have reached if another step
A voltage had taken place. As a mat-
pir of fact, it is this condition which
; iakes a blocking oscillator so appro-
jriate for use as the final stage of the
jlounter circuit. The grid voltage of

] (Continued on page 80)
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ELECTRONIC COUNTER

(Continued from page 79) Who 15 @ major sup-

plier of critical radio
and electronic equip-
dustry, war

V. is driven quite positive with re-
spect to the cathode so that grid cur-

denser C, keeps the cathode potential
LS a y of Vi f1"om' rising rapidly Y\'hcn t%xe
x »  |tube begins its heavy conduction. This,

% ’ w / too, is a necessary feature to the op-
\ \ 7 Jeration of the circuit. For, if the

/‘ athode potenual is allowed to rise

£ \ . » |when L, rises, the grid may never go
& . |positive with respect to the cathode,
gy y || i ;
L

n
: ) . ment to i

¥ rent Hows and provides a discharge agencies, service men.
- path for condenser C.. Meanwhile con- schools, etc:

&

n locate hard-

in which case C, will not be able to| J Who ca c-

=3 |discharge. Discharging of C, is neces- | | find parts, OF £
o~ \\3 discharge. Discharging o 2 1S ce: § to- a eftective
&F for the

sary if the counter circuit is to count | § ommen tes
the same number of pulses cach time. | | SUbS“Ndep(l
Any charge still on C, will act to de- harasse
crease the bias on 'V, and decrease
the number of pulses it will pass be-
fore being triggered again.

The setting o potentiometer P, de
termines how many pulses the circuit
will count. In the case illustrated in
Figure 4 the circuit is counting by
tours. Should the bias on V, be in-
creased to an amount slightly below

rchasing

; 1 . -to-the-
Ithe voltage resulting from a substitu-| § Who hasforgauon on
tion of five for n in equation 11, the mmu‘ed‘\:ve\opmems
AN of] o > 1110° = st
circuit will then be counting by fives \:\leme field for pres-

and the pulse recurrence frequency ar use!
may then be said to have been divided
by five.

It 1s recommended that this counting
circuit not be used to count many more
than ten pulses. Operation may be-
come quite unstable when counting by
Standard 10 and 20 watt |00 high a number is attempted. This
fl”‘l%% ] l}i‘?sgogtqdnndd is because each succeeding step in volt-
grr‘j?Ogd\avu;tttgbllelOr[‘)e?)lgtt)oi)shmzss age 1s smaller than the prec?(lmg step.

with sliders and brackets. | 1€ amplitude ol each step in voltage,

’since it 1s the difference between the

* And that means a lot. Those | voltages for two successive intervals of
green-colored inorganic-cement- ‘time, may be expressed as
coated Clarostat power resistors are Suz=E,—Euy = Ey [l — (1—1)"]
now found in radio-electronic as- T F.“"l-ll—(ln—r)""]
semblies that are built to last. These | | = &y T (1 ) — (1 — 1)
resistors positively “stay put”. They | =R ey -
are brutes for punishment. Their |°" Se=rEy(1—r)"" (12)
service records are outstanding.
Yes, use Greenohms for better ini-
tial eauipment or for better main-
tenance jobs.

ent Or poS‘W

Who takes every Pos

sible means to de}wirD
the goods prompt Y‘ia
give you extra- spec‘rc
service without €x

cost?

7

Since (1 —r)" " decreases as n in-
creases, the size of the step decreases
as an attempt is made to increase the
number of pulses the circuit can count.

* . When the difference in voltage be-
Ask our local jobber about comes too small, any irregularities

standard Greenohms. And for spe- (such as a change in supply voltage)
cial applications, write us direct. will change the counting of the circuit
and cause its operation to be unstable.
To allow the operation of the circuit to
be as nearly stable as possible, the cir-
cuit components must be chosen with
care, particularly condensers C, and C,.

The actual ¢ capaci’y of these condensers T ' T T T
will depend upon the duration of the RAD 10 CO M PANY

g S N & applied pulse.  The narrower the pulse,.

i (AN e the smaller must be the condensers,

: N 8| The relative capacity of the condens-
CLAROSTAT MFG. CO., Inc. - 265-7 N. 6t St., Brooklyn, N.Y.,

(Continued on page 81) 103 WEST 43rd ST., NEW YORK 18, N. Y.
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s, however, will not depend upon
.lse duration but upon the number of
ilses the circuit is intended to count,
bd condenser leakage. Usually, the
‘ (Continued on page 97)

l .
INCS MAINTENANCE

(Continued from page 48)
Bment” improvising mark the story
ok of a flight from a South Amert
)1 city in an AAF C-47, many
bnths ago. Flying the Central
ltnerican Hump to Albrook Iield,
Wnama, during a tropical storm, three
IACS  men, Major John TFrizen,
ghster Sergeant Maddox, and Ser
ant—now Captain—II. F. Whelan,
‘re forced down in a small clear-

s, Engine trouble was enough, but,
i add worry on worry, the radio
ﬁl'_ls.'lipment had burned out. Only
& jor repairs could put it in opera
S, Major Frizen and Sgt. Mad
i< started out to hunt for some form
phuman life. Albrook was about 130
les away through the jungle.
ifhelan stayed behind with the plane.
iter some hours the Major and the
frgeant returned. Near the clear-
4z they heard the sound of airplane

gines. They speculated, puzzled
y their surprise thev saw an Army

binsport waiting for them when
Ly reached the clearing. It had
~wn in from Albrook. “But how

fuld that be?” they asked.
T called the field and asked them
B¢ send it,” declared Whelan.
~ “How could vou call the field on a
ad transmitter ?”
Whelan merely pointed.
(Continued on page 82)
°

Frizen's

a South Pacific Base. Captured Jap spare
fts were pressed into improvised transmitter
svice for standby or emergency purposes by

et

s

il

cooperation born of
meeting wartime s 11
From raw

ice €
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% Design proven by over 5 years produc-
tion of thousands of this model.

* Operation as simple as ABC. Multi-
section push-button switches do all
work. Simply "follow the arrows" for

tube checking. No roaming test leads
for the multimeter.

%* Open face wide scale 4//4-inch rugged
meter built especially for this tester—
—500 microampere sensitivity.

* Each AC and DC range individually
calibrated.

% Professional appearance. Solid golden
oak carrying case.
* Guaranteed Rectifier.

SPECIFICATIONS

DC MICROAMPERES: 0-500

DC MILLIAMPERES: 0-2.5:10-50-250

DC AMPERES: 0:1-10 .

DC VOLYS—1000 OHMS PER VOLTY:
0-5.25-100-250-500-1000-2500

AC VOLTS: 0-5-10-50-250-1000

OUTPUT VOLTS: 0-5-10-50-250-1000

OHMMETER: 0-200-2000-20,000 OHMMS
0-2-20 MEGOHMS

BATTERY TEST: Check Dry pPortable ''A’'* and
‘*8’* Batteries Under Load

CONDENSER CHECK: Electrolytics checked on
English Reading Scale at Rated voltages of
25-50-100-200-250-300-450 volts.

TUBE TESTER: Emission type with nolse test
tioating filaments, easy chart operation.
Checks all recelving type tubes. )

POWER SUPPLY: 115 volts 60 cycle.
voltage and frequency upon request.

Special

UNEEDTHIS

+ 'The Cathode
Ray Oscilloscope,**
by Raymond Soward.
fully explains hasic
operating  principles
o! the Oscilloscope.
New, 25 pages. writ-
ten in the Scrvice-

R
ool : * i
ThG oot

with coupon
belcw.
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Greenwood, Mliss,
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AACS MAINTENANCE
(Continced from page 81)

gaze took in the little Collins 40-watt
rig carried as cargo. Whelan had
hooked it to the emergency dyna-
motor in the plane, tied forty feet of
twisted pair (telephone line) to the
Collins for an antenna, used a park-
ing rod as a ground, and the mike
from the pilot’s compartment.

”

“Got 'em the first time, too,” he
stated proudly. Frizen just grinned.
Give a radio mechanic a tube and a
few parts and he'll talk to Mars on
it . . . thank God for that!

The AACS man’s job is not always
just repair. In the states and in rear-
echelon units the main installation
is put in and tested by AAF and
Signal Corps engineers. However,
when air communications were being
rushed into operation along the north
and south Atlantic routes to Furope,
the AACS man did his share of in-
stallation. At that time there just
weren't enough AAF and Signal
Corps engineers to cover cvery job.
The high priority given the work
coupled with the time element per-
mitted no waiting. Evervone had a
job to do. Radio operators, typists,
supplv men, all worked under the su-
pervision of the maintenance man.
They put up a temporary station, but
it worked. The engineers came along
later and put in the permanent sta-
tion.

In battle areas AACS moved in with
combat troops on every invasion. Tact-
ical teams assembled in a few hours
the contact link so vital in the rapid
expansion of Allied ground and air
power. Radio range and homing bea-
con stations, air/ground installations,
and control towers were placed along
aerial warfronts.

The control tower on Saipan
brought the first B-29s in from a
Tokyo raid at the rate of one every
20 seconds order out of chaos.
The one installed at Tacloban airstrip
on Leyte last Fall enabled over two
hundred Naval planes, deprived of
their carrier by Jap bombs, to land, re-
fuel, and take off to fight again. Total
time elapsed . . . 24 hours. Direc-
tion-finding stations, in the treach-
erous Hump area have saved count-
less planes and tons of cargo by giv-
ing the lost pilot his position and a
safe route to fly. With the aid of
air communications cargo planes have
flown plasma into battle areas. On
the return trip they haul the more
seriously wounded to hospitals. In-
strument-landing systems keep vital
traffic moving in and out of airfields

wwWwW americanradiohistorv com
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| ren though the weather 1s zero-zero.
| The necessity of air communica-
: ons has been proved in the cauldron
war. That's why joint air com-
unications operated by AACS for
e Army, Navy, and Marine pilots
d been established in the Pacific.
\CSPAC has proved its value in
ordinated air operations. That's
1y maintenance men sat shoulder to
oulder with Marines, Seabees, AAF
cathermen, and Joe Infantry in
tery landing barge invasion. That’s
hy these radio operators, control
wer men, cierks and radio mechanics
rew the whine of a Jap sniper’s bul
. b and the whistling scream of shells.
hey kept the circuits . . . on the air!

{.M/TELEVISION OSCILLATORS

(Continued from page 54)

yency of oscillation of a vacuum tube
d tuned-circuit oscillating system
ually includes L, C, R tlie resistance
L, R, the plate resistance of the
be, and an element relating to the
lupling coefficient whether it be n
Mictive or capacitive coupling. The
% and C include the distributed ca
cities and inductances of the leads
id tube elements.
Variations in any of these para-
sters will result in variations in fre-
ency, whether these variations are
! pid or slow. For home receivers
Y e most important sources of insta-
¥ Lity are voltage variations, tempera-
re variations, humidity changes and
st old age with its attendant dust,
‘hvdration, corrosion, etc. In ap-
ications where there is a great deal
i vibration, such as in portable mo-
e use, we have another instability
i-tor, mechanical agitation and vi-
ation of the component parts of the
cillating circuit. With self-excited
icillators a tube replacement may
kplace the resonant frequency of the
cillating circuit because of slightly
fferent characteristics from the re-
aced tube. This frequency change
py be so great at v-h-f that the re-
liver will no longer track properly
d a loss in gain or sensitivity re-
ilts.
| Voltage variations will cause R,
vary, as well as variations in R
sulting from the reflection back into
e resonant circuit of load variations
ie to the voltage changes.
Temperature changes cause most of
e drift, especially in a v-h-f re-
siver during the first few minutes
“ warming up. Coils expand slightly
; the temperature increases and
1erefore L varies. The dielectric
(Continued on page 84)
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F-M/TELEVISION OSCILLATORS

(Continued from page 83)

constant of capacitors varies with
temperature ; dielectric dimensions also
vary with temperature changes. Tube
capacities change with temperature
changes, and these capacities often
are in shunt or in series with
lumped LC circuits.

Attempts have been made to com

the |

pensate for these temperature changes |

by the utilization of negative ten
perature  capacitances in  circuits
where the average t-c of the capaci-
tance is positive.

High-Q circuits help minimize the
effects of voltage variations and load
variations on the oscillator. At v-h-f
resonant lines begin to approach the
realm of reasonableness insofar as
physical size is concerned. But even
at 100 mec a ¥4-wave resonant line
would be about 9 to 10~ long. Tun
Ing a resonant line tank circuit would
be a fairly complicated mechanical
problem in a home receiver.

In magnetically-coupled feedback
oscillators the coefficient of coupling
is made very high to achieve maxi
mum flux linkages and to eliminate
strav - fields  with attendant phase
shifts.

Llewellyn has demonstrated how,
with suitable reactances in the grid
and plate circuits of oscillators, it is
possible to compensate quite well to

| eliminate frequency changes with volt

age variations.  But in the ordinary
liome receiver these may be fairly
complicated additions because sta-
bilitv improvements generully are ef-
fective at only one frequency.

Electron-coupled  oscillators and
m-0-p-a systems may be utilized to
improve stability, especially at v-h-f
where the fundamental oscillator fre-
quency may be made fairly low and
the oscillator tube may be operated
at reduced voltages in combination
with a frequency multiplying ampli-
fier.

The piezoelectric quartz crystal,
perhaps the best stabilizing medium
for an oscillator, has many advantages
over lumped LC circuits. There are
also disadvantages in specific ampli-
fications.

The crystal is a very high O me-
chanical  oscillator  or resonator.
(Crystalline quartz is one of the most
elastic bodies known, with an ex-
tremely low mechanical damping
factor.) .

As the crysta! plate vibrates, charges
are developed across two opposite
faces and these charges are var-
ied at the same rate that the crys-
tal  vibrates and compresses  and
decompresses. If these charges are

5
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ed and amplified the simple har
qic motion of the vibrating quartz
tal plate is translated into a simple
nonic variation of charge or volt
. across two opposite faces. Be:
e of the high Q of the crystal
changes and voltage variation:
little effect on the resonant fre-
gcy and a high measure of sta
b is realized.
is possible to cut a quartz crystal
i from the mother quartz so that
¢ frequency of vibration of the
‘tal plate will be substantially in-
tgndent of temperature changes.
is, for temperature changes of
.1 C the frequency variation can be
ptained to less than .015%. In
¢ certain types of cuts can main.
i constant frequency within .0029%
a temperature change of about
to 75° C, more than the normal
erature variation encountered in
i receivers and even in automo-
sets.
1e aging problems formerly asso

d with crystals have been sub-|

ially eliminated. (A subsequent
le will deal with the aging o!
“tals, its manifestations and its
Pination, and will cite experimental
] illustrating the cure.)
| he variation in frequency of pro-
[ty finished crystals has been found
e less than .00059 over a period
| wo years, At 100 mec this would
‘mespond to a frequency change of
i than 500" cycles.
is possible to hermetically seal

| all quartz crystal to eliminate hu |

ity effects and inhibit temperature
tdations. The thermostatic control
Wemperature is easily accomplished.
I in extremely small spaces. Tor
dnal receiver applications ambient
Sberature changes will have neg:
‘Dle effects on the frequency of
ftlation and temperature control is
ylircessary.
- || is possible to house a complete
| Htal plate in a container about the
"} of the postage stamp type con
pe-. If necessary the space re
" Jed may be as much as one cubic
, . There are no inductive fields
fving about and the physical place-
Wit of the crystal is less critical than
iplacement of a coil in a resonant
#1it.  For postwar applications the
‘tal plate will almost certainly
#ire not more than one-half to one
i c inch ef space in a receiver. Tor
'y high-frequency applications the
ital will probably be molded in a
“tic container with two leads pro-
ing in much the same manner as
(®stors, capacitors and fuses are now

‘l!itufnctm'ed.

~lass production techniques intro-

ted into the wmanufacture of
(Continued on page 86)

|
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F-M/TELEVISION OSCILLATORS

(Continued from page 85)

crystals as a result of wartime needs
will reflect greatly lower prices. Auto-
matic machinery has been devel-
oped for manufacturing crystals in
huge quantities.

In general a crystal oscillator or
resonator plate can be substituted as
a circuit element in place of a lumped
capacity and inductance. The equiva-
lent circuit of a quartz crystal plate
in an air gap mounting is illustrated
in Figure 7. Note that the crystal
plate can be excited to resonate or
oscillate over a narrow band of fre-
quencies, depending upon the asso-
ciated circuits. The vresonant fre-
quency, fg, is the series resonant fre-
quency and is a function of the equiva-
lent L and C of the crystal clement
itself. The antiresonant frequency,
f., is the parallel resonant frequency,
and is a function of the equivalent L
and C of the crystal element itself and
the dielectric capacity of the quartz in
shunt with the equivalent L and C.
The airgap capacity influences both
the series and the parallel resonant
frequencies.  With plated crystals,
the electrodes are deposited directly on
the surface of the quartz and the effec-
tive air gap is negligible.

Plated crystals will probably be most
widely used in radio receivers because
of the potential simplicity of manufac-
turing processes for mass production,
with consequent low cost.

Part |l Data

The next installment will discuss the
actual use and application of crystals
and crystal circuits for both push-but-
ton spot-frequency tuning and for dial
or continous-coverage tuning in radio
receivers.

'F. E. Terman, Radio Engineering; McGraw-
Hill.

K. R. Sturley, Radio Receiver Design; Wiley.

H. J. Reich, Theory and Applications of
Electron Tubes; McGraw-Hill.

RAILROAD RADIO LAB CAR

All-steel car equipped by Aireon with u-h.f

space radio telephone units, and inductive, or

carrier typc equipment, for tests and demonstra-
tions.

é§6 o COMMUNICATIONS FOR AUGUST 1945

wwWwW americanradiohistorv com

PREMAY)

ANTENNAS

For Police and
Other Mobile Units

§.¢

Premax Antennas, in either solid I
metal "'whip' types or Tubular Metal
Adjustable types, are performing out-
standing service on police, forestry,
fire and other mobile units.

Sturdy, rugged, yet light in weight, |
these Antennas in standard and spe- |
cial designs will answer practically
every installation problem. |

Division Chisholm-Ryder Co., Inc.
4501 Highland Avenue, Niagara Falls, N. YI !

Again, when the war is
won, we will be on call

. . To DESIGN, DEVELOP

and MANUFACTURE . .

Raodio Receivers ond Transmitters .

Indusirial Electronic Equipment |
Airport Radio Control Equipment 'i
Marine Rodio Telephone Equipment

Your inquiries will receive immediate action

B U

ISL_IP RADID MR

ISLIP, L. I., NEW YORK
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SKIN EFFECT

(Continued from page 60)

.rves as accurate as their scale per-
ts.
At very-high frequencies the depth
penetration of current becomes so
,zht that curvature of the conductor
face is negligible. The conductor
n shows conductivity proportional
the circumference and to the depth
) penetration; that is, it behaves as
it were a section of a flat con-
-tor of infinite width. Resistance
centimeter square of such a con-
“tor iS¢

P uf
i R,=—=r} 2= — X 107
: 3 p

= 2nVpuf 107
ohm per c¢m square

\sistance per cm length of round
thductor is then:

R R, Ve uflo?

Area
ohm at extremely high frequency

2w T,

R,

Iisistance per cm length at low fre-
Tuency or d-c is:

-] p

2

T

iio of high-frequency resistance to

¢ resistance 1s then:

-
R Ve wufll T,
R,l r— p
1 wf
—qxr, \|— X 107"
~ p
d _|uf
=xg—\|—X10"
2 p

At high
resistance
It may be

i1t this is equal to r,/28.
iquency, therefore, the
{ftio is simply 72 K.
hnomtrated in a similar way that
e inductance ratio at high fre-
hency approaches the value

L, 2

L IN

{ The curves extend to K = 100, at
hich condition the exact value of
8 sistance and reactance ratios differs
0l less than 19 from the values K/2
ahd 2/K respectively. At the lower
Ad of the curves, the skin effect cor-
ctions are 29 for resistance and
LW, for inductance. These curves
W erefore cover the entire range of
Wilues for which skin effect computa-
ons are difficult; if K is below 1.0
Lie correction is, for most purposes,
ilegligibly ‘small, and if K exceeds
)0 the multiplier is K/2 for resis-
' uce and 2/K for inductance.

LARGE. 2 recvr

duty rotary coils of this type
are admirably suvited for di-
electric heating, as well as a
wide variety of other uses.

MEDIUM ..ldeal general

purpose rotary coils, Current
carrying capacity approxi-
mately 15 amps. In a wid?
range of inductance values

SMALL . .. This little coil has dual op-
posed windings and is continuously vari-
able—a typical example of B&W
construction applied to a special design.

GENERAL PURPOSE |
ROTARY COILS

...in a wide range of mductances,
vOItczges and capacz'tz’es

Typical of the completeness and en-
gineering supremacy of the general
line of B&W Air Inductors, these
rotary coils are available in standard
or special types, sizes, and shapes to
meet practically any rotary coil re-
quirement. Bring your coil problems
to coil headquarters! B&W engi-
neers will gladly make recommen-
dations based on an unparalleled ex-
perience in this specialized, rapidly
advancing field.
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' BOOK T

ALK....

TRANSMISSION LINES, AN-
TENNAS AND WAVE GUIDES

By Ronold W. P. King and Harry Rowe
Mimno, Associate Professors of Physics
and Communication Engineering, Har-
vard University; and Alexander H.
Wing, Electronics Lecturer, Harvard
University . . . 338 pp . . . New York:
McGraw Hill Book Co. . . . $3.50.

| This hook is the outgrowth, with some
Ladditions, of preradar training  lec-
ture  material - presented  at  Cruft
| Laboratory, Harvard University.
The treatment is largely non-mathe-
inarical and 1s qualitative in aspect.
| There are tour chapters, with a list
of pertinent references at the end of
cach chapter.  An excellent group of
| problems which are especially well
| chosen to test the ability of the stu
{dent or reader, are also presentes.

‘ Chapter |

Chapter I (by Dr. Wing) treat
[ transniission lines from the conven-
tional electric-circuit theory point of
view and contains enough matle-
tnmtiC'. to emphasize the factors enter
g into their consideration. In the
| sections relating to the skin effect,
several formulas based upon a well-
developed skin-effect are offered

Chapter 1
Chapter I (by Dr. King) deal
[ with the complex subject of antennas

The 11000 Series

of a different type. These circy]
utilize the ultrahigh-frequency |
gions and are associated with {
fact that their dimensions are of fl
same order of magnitude as the was'
length. They are known by the ge
eral term of wave guides. A quali
tive discussion coupled with a lat)|
number of graphs showing the d;i
tribution ot the electric and the ma,
netic fields in several types of guid
help to formulate ideas of the man;
of propagation and the performan:‘gg
of these guides. Cavity resonatcs
receive but two of the fifty-eight pag]
in this chapter, but this should not
too surprising since most of thel
data had been restricted since befol
the outbreak of war.

Chapter 1V (by Dr. Mimno) is
very gencral discussion on \va'j
propaganion 1o acquaint the studa
with a few of the practical propagatiel
difficulties met with when attemptis|
to place the theories into practice, Sk{
distances with time of day, night ¢}
season; sporadic ionosphere lavert
irregular reflections from objects sue

If you are a |
SENIOR

Transmitting Condensers

Another Millen exclusive "Designed for
Application” product. Illustrated is the 11035
size. Permits more efficient use of newer
tubes—more compact and symmetrical circuit
arrangements and consequent better neu-
tralization. Center fed rotors for better high
frequency current distribution. Isolantite in-
sulation; terminals in convenient places.
Sturdy cast aluminum center frame with
right angle drive, 16,1 tatio. Rounded pol-
ished heavy gauge oluminum plates. Ex-
tended rotor shaft for dial or indexing device.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

| graphs make up for the lack of ex-

| well discussed and a table of the func-
| tion sin Va/(N sin )

| differing progressively in

and their coupling to the universe by
a qualitative discussion in terms of
electromagnetic  theory. Ordinary
clecrric-circuit theory is shown Iy
several well chosen examples to give
crroneous results which may, in some
cases, lead to conclusions exactly op-
posed to those found by recourse to
the more general electromagnetic
theory. A number of well chosen

tensive mathematical treatmem. Co-
linear and parallel antenna arrays are

1S given to
reduce the labor involved when mak
ing calculations of the array factor
for 'V parallel identical antennas
having equal current amplitudes but
phase b
delta radians.

Chapter 111

Chayter 111 (also by Dr. King) is
a sequel to the study of antennas in
that the same general principles gov-
erning electric circuits having dimen-
stons comparable with or greater than
a wavelength are applied to circuits

ELECTRONIC
ENGINEER

WITH EE DEGREE OR
PROVEN EQUIVALENT

HERE IS YOUR
OPPORTUNITY!

We have an opening for a design
engineer under 40 who has a thor-
ough knowledge of tubes and low
frequency circuits up 0 100 kc.
This is a permanent position with
a progressive Chicago firm. Start-
ing salary $5000.00 (0 $6000.00.
Thisisasplendid opportunity with
plenty ot room for advancement
for a man who is willing to accept
responsibility as his abilities are
proved.

Please tell us all about yourself
in your first letter—state age, ex-
perience, education, etc., Enclose
a small snapshot of vourself.

BOX 2845

COMMUNICATIONS
52 Vanderblit Avenue, New York 17, N. Y,

et S —
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buildings and mountains are each
hown to contribute to variability in
he propagation of these waves. |
The physical points of view and the
nalogies used throughout the text
re invaluable factors te bridge the|
,p between an elementary readable
xt and highly mathematica
eatise.

The treatment of material through
ut  the book is scholarly and
iorough.

' LECTROMAGNETIC ENGI-
NEERING(Vol.1,Fundamentals)

'y Ronold W. P. King, Associate Pro-
lessor of Physics and Communicaton
ngineering, Harvard University . . .
68 pp . . . New York: McGraw Hill
took Co. ... $6.00.

his, the first of three volumes on
he subject of Electromagnetic Iingi
weering, is a systematic study of fun
lamentals.

To those who have never been ex
Josed to the broad concepts of elec
I romagnetic theory, the book will ap
grear to he fairlv complex. However,
very effort has leen made to simplify
eading. For instance the author of- |
fers a compilation of nomenclature |
rused throughout the text with ex
planatory data. A unique numbering |
system to identitv equations and hig |
ures more rapidly is also used to|
simplity text study. The numbering
vstem is excellent and merits con
sideration for more widespread adop
: tion by other technical writers.
A working knowledge of calculu ity
Land complex algebra with some fa- | o
Imiliarity with elementary differential | 4 CLQSEUP OF A NICE JOB
Lequations is essential for the rea(ling'1
of this work. Vector analysis is usedl
“throughout the text, but is introduced coils are getting better and better. They
.' in 'terms of fundamental electromag have had to be better to satisfy the insistent
" netic concepts rather than the more
| formal mathematical symbolism.
The Maxwell-Lorentz equations that armed services and to contribute to the de-
define the electromagnetic field are pendability of rugged radio equipment that
I shown first to consist of four simul-
' L taneous, partial differential equations |
L of the first order. These are then
transformed into the integral relations shows a complete RF assembly — just one of
{that are so often found to be more the many precise jobs we can do. If specifica-
convenient in the solutions of prob-
1~ lems. This is especially true when
| the boundary conditions are sufficient- Electronic Winding.
' 1v simple, and when the problems are

| characterized by symmetry. The skin L 4 o o
effect and internal impedance of vari
"1 ous types of tubular conductors are Y

i dealt with by means of Bessel's func-

We can honestly say that Electronic Winding

demands of communications branches of the

is helping to save lives all around the world.

This closeup of a nice job of coil winding

tions call for a coil of extra quality call on

I tions.
An analysis of electric circuits is
. given, utilizing the concepts of elec 5031 BROADWAY * % MANUFACTURERS OF EXTRA
tromagnetic theory. Circuits compris- CHICAGO 40, ILL. QUALITY COILS FOR PRECISION

ing the coaxial line, two-wire lines and

- COMMUNICATIONS: EQUIPMENT

(Continyted on page 91)
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Write for Important
New CONCORD
Presentation

“Sound Equipment”’—ready now—a new up-
to-the-minute Concord folder illustrating and
describing our complete line of Amplifiers,
Intercoms and Recorders AVAILABLE FOR
IMMEDIATE SHIPMENT.

Amplifiers—ranging in output ratings of 17
watts to the largest requirements. Complete
listing of speakers, microphones and essential
equipment also included.

Intercommunication Systems—with master and
sub-stations for every purpose and need.

Recording Equipment—professional type for
microphone recording, radio recording, tran-
scriptions, public address.
Engineering Service—OQur engineering serv-
iceisatyour command,
= without charge, to an-
. sweranyandall“Sound
Equipment” questions.
@1 Mail the coupon be-
§.8 low for your copy of
Sound Equipment

Concano Ranio Corroration
CHICAGO 7, ILL. ATLANTA 3, GA.
901 W. Jackson Blvd, 265 Peachtree Street

CONCORD RADIO CORP. ° :
901 W. Jackson Bivd., Dept. R-85 ¢ . i
Chicago 7, lilinois (-]
] QAph |
I l?lease send me at once copy of your new t
“Sound Equipment” folder. 1
Name............ Retesorsasoresanannsnes ” :
Address....oouiiiuniiin i
City................y.......S[ate......... |'
P 1
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NEWS BRIEFS

GERMAN RADIO DEMOBILIZATION
STUDY COMPLETED

A study of means for demobilizing German
radio and electronic industries to prevent their
use i a future war has heen completed and a
report has Dbeen filed with the Foreign Eco-
nomic Administration.

The committee is headed by Ray C. Ellis,
former Director of the WPB Radio & Radar
Division and now a special consultant at Johns
Hopkins University. Its membership includes
Ralph Bown of Bell Laboratories and the Office
of Scientific Research and Development: Louis
J. Chatten, former director of WI’B Radio &
Radar unit; Capt. F. C Layne, Chief of the
Navy Electronics Division; Capt. Gilbert Myers,
USN, secretary of the Joint Communications
Board, and Brig. Gen. T. C. Rives, Deputy Air

Communications Officer, AAF Headquarters.
* * *

NOBLE IN NEW GALVIN POST

Daniel E. Noble has been appointed general
manager of the communications and electronics
division of Galvin Manufacturing Corporation,
4545 West Augusta Blvd., Chicago 51, Illinois.
In his new position Dr. Noble will have direct
authority over the engineering, sales and en-
gineering production departments of the divi-
sion. He will retain his present responsibili-
ties as director of research.

#*

FINCH PROMOTED BY NAVY

W. G.
USNR.

Captain Finch formerly was assistant chief
engineer of the FCC and in 1935 founded the
Finch Laboratories of which he was president.
He relinquished his post as president just prior

H. Finch has been promoted to Captain,

to Pearl Harbor and voluntecred for active
duty with the United States Navy.

* * *
MOUNTJOY TO HEAD
LEAR RESEARCH ACTIVITIES
Garrard Mountjoy, who has been in charge
of research  and development work in the
radio division of TLear. Incorporated, has been
advanced to take charge of all research and
development work in the New York labora -

tories of Lear, Richard A. Marsden, previ
ously in charge of research activities, has re-
signed to devote his time as patent counsel,
and will continue to act in that capacity for
Lear.

HENRY HUTCHINS BECOMES
PRESIDENT OF JOHN MECK
INDUSTRIES SALES CORP.

Henry Hutchins, former sales manager of Na-
tional Union Radio Corp., has been elected
president of John Meck Industries Sales Cor-
poration, 35 Fast Wacker Drive, Chicago, Illi
nots.  He will direct the national sales of
Meck radios.

-

* % *

FARNSWORTH ACQUIRES
HALSTEAD TRAFFIC

Farnsworth Television & Radio Corporation has
acquired all of the assets of Halstead Traffic
Communications Corporation including patents

wwWwW americanradiohistorv com

relating to railway and highway radio commyy,
ications. .

William S. Halstead, president of the Hay
stead company, will serve Farnsyvorth as con.
sulting engineer on radio communications equip.
ment and trafic control as well as on otheyf
phases of electronics. John A, Curtgs, vices,
president of Halstead and ¢hairman of its many
agement committee, has been appointed man;,r
ager of the Farnsworth communications diyj .
sion. Most of the key personnel of the Hal
stead organization, including members of thy,
engineering staff, have been added to the Farnsm
worth staft. "

Farnsworth will transfer Halstead laboratory'
facilities to

and manufacturing its plant

Fort Wayne, Ind.

W. S. Halstead (above)
J. A. Curtis (right)

* K =

N. Y. C. SCHOOLS TO TRY "
TELEVISION VIA NBC A

Television programs prepared for classroom use § '
will be transmitted to the junior high schoolsift
of New York City by WNBT. “Arrangements
were made by J. E. Wade, superintendent 0;:!?:
schools, and John F. Royal, NBC vice-presi- JF"
dent in charge of television. 1
The hrst programs will cover science. 1
* * * a
|

MECK FORMS NEW P-A UNIT

A separate corporation, Audar, Inc., to manu
facture and sell public address systems and !
audio amplitiers has been formed by John Mec
Industries, Inc., Plymouth, Indiana. |

The ofticers of the corporation are John S8
Meck, president; E. W, Applebaum, treasurer

(Continued on page 92)

Permanent

MAGNETS

Thomas & Skinner

ALL SHAPES... ALL SIZES
Cobalt « Chrome « Tungsten

Stamped, Formed or Cast.
ALNICO

(Cast or Sintered)

Also: LAMINATIONS for output trans-
formers ofhighest permeability. Stand-
ard stocks in a wide range of sizes for
Audio, Choke, Output and Power
Transformers. Write for dimension
sheet. . .. TOOLS . . . DIES . . .
STAMPINGS . . . HEAT TREATING.
EXPERIENCE

44 YEARS' SPECIALIZED

co.

PRODUCTS
1713 E. 23r¢d St., Indianapolis 5, Ind

STEEL
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BOOK TALK
(Continued from page 89)

sr-wire lines and their associated
uracteristic properties are given ex-
. sive and thorough treatment.
I'he book concludes with several
(ful appendices. These are: Vec
4 formulas and identities; tables of
hyperbolic functions, cosh and
i1 of one-half arc sinh h; Bessel’s
ictions; material constants, and di-
msions and units.
\[his book should become a refer-
re work on the shelf of every en
n[;"ver who is either engaged in
iiwho expects to follow the field of
‘-tromagnetic engineering.

LTRA - HIGH - FREQUENCY
ADIO ENGINEERING

A W. L. Emery, former Instructor of |

Ectrical Engineering, lowa State Col-

e ...282 pp ... New York: The |

Mcmillan Company . . . $3.25.

lithis book the author has attemipted
ecover a vast field in relatively few
wes, and the result is that the reader
alains a very light exposure from a
pat many subjects. Many of the
dcussions given could scarcely be
sstified on other grounds than gen
el information. For example, power
ISit)ply filters, voltage doublers and
‘pase discriminators each receive a
?g"agraph. Many other sections
19 ttered throughout the book relating
W various techniques are all too
‘wagerly treated and are in a prac-
't sense a mere acknowledgment of
i#istence. Much of the text ma-
‘lial is of the descriptive type fol-
‘Bved by a few equations which must
{8 taken entirely on faith. Deriva-
ilins are relatively few, but are as
duple and direct as possible.

The deficiencies of the book as a
fxt-book have been partially offset
i well chosen examples of problems
ftich follow the text material quite
ssely. These are supplemented by
..Lperiments which the student can
léhduct to confirm the results obtained
{Hm solving the problems, and to
lE:ck the statements and equations
@en in the text. An excellent list of
Lferences is given at the conclusion
|# each chapter which can be con-
dted to fill in the gaps and to aug-
[fint the material presented.  The
‘ige number of references given con-
tbute greatly to the value of the book.
"This text is literally a collection of
ites and not a textbook in the cus-
i fnary sense. From this viewpoint,
«%: book appears in true perspective
' !d as such, it is recommended for
i fadents and engineers.

is another phase of

\j\\M
Ryt o o

HEY call it LOGISTICS in war ... the difficult

science of getting supplies to the fronts where they
can be used. Post-War Reconversion will involve the
same problems . . . just another phase of war itself.

CORWICO Wires, so long practically non-existent for
American industry because of our national emergency,
will figure importantly in the new Logistics of Recon-
version. Soon you will be able to get these scientific
strands for peacetime uses . . . and the world will stride
into a new era of construction and expansion in which

you'll no longer be dodng without . . .

& ,
cornish
WIRE COMPANY, wc.

15 Park Row, New York City, New York
" Made by fn;ineeu éoz fngineeu ”
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NUMBER

FOUR OF A SERIES

Ha
Pl 2 ]
T
A

i | DC means SC. e
Selenium Control in sup-
pression of inductive
arcs. By proper selection
of rectifier size, release
timing of the inductive
i mechanism is positively
controlled by the same
unit which suppresses
the arc. In relay applica-
tions where space is at a
premium, the high volt-
age characteristics of the
Selenium plate once
again prove DC means
SC...Selenium Control.
If you use DC. .. get the
facts on SC!

SEND FOR
BULLETIN

SELENIUM CORPORATION
of AMERICA

1719. WEST PICO BOULEVARD

LOS ANGELES 15, CALIFORNIA
®
EXPORT DIVISION: FRAZAR & HANSEN

01 CLAY STREET, SAN FRANCISCO. CALIFORNIA

IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA
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NEWS BRIEFS

(Continued from page 90)

and general manager; and Russell G. Eggo,

secretary

>

SCOTT BARLOW JOINS
SYLVANIA STAFF

Scott Barlow has been named editor of the
Sylvania News, and assistant to H. G. Kronen
wetter, advertising production manager of the

radio tube division
*

PRATT NOW RTPB CHAIRMAN;
FRAZIER VICE CHAIRMAN

Haraden Pratt, vice president and chief engi-
reer of the American Cable and Radio Corpora'r
has been elected chairman of the Radio

tion,

Technical Planning Board. He succeeds Dr.
W. G. R. Baker of G. E.

| Mr. Pratt is also vice pres_ident of Federal

I'elephone and Radio Corporation.

Howard S. Frazier, NAB director of engineer-
g, has been named wvice chairman. Will Bal
tin, TB.\ secretary-treasurer, is the new RTPB

treasurer
L

|
!DETROLA AND UTAH RADIO MERGE

| A proposal to merge Utah Radio Products Com-
pany, Chicago, intv International Detrola Cor
poration was approved recently.

Meetings of stockholders to vote on the pro

posal will be held soon.
* * *

SURPLUS DATA

pproximatel y 3,000 items of Government
owned surplus property which the RFC handles

as disposal agency are listed in a booklet
recently published, “How To Do Business
With RFC.”

| * x #

G. E. NAMES PETTIT TO NEW
| AD-SALES POST

| L. E. Pettit has been named assistant to the
general sales manager of the G, E. electronics
department. He will coordinate advertising and
sales promotion activities of the department.

|

l »* * *

|

| RAIBOURN HEADS 1945

ll TBA AWARDS COMMITTEE

| Paul Raibourn, president of Television Produc-
| tions, Inc, economist for Paramount Pictures
and a director of TBA, has been appointed
chairman of the TBA awards committee for

l * % %

|' J-B-T BULLETIN

A 4-page bulletin, VF-43-1C, describing vibrat
| ng reed frequency meters has been published
Ly J-B-T Instruments, Inc., 441 Chapel Street
New Haven 8, Conn.

| *  * %

| F. X. RETTENMEYER JOINS FTR

l Francis X. Rettenmeyer, formerly chief receiver
engineer of RCA Victor, has been named chief
components engineer of Federal Telephone and
' Radio Corporation.

SYRACUSE U. TO INSTALL
WIRED TELEVISION

Syracuse University will install a G. E. wired

television system shortly after the war.
Equipment will be used to conduct various

classroom teaching experiments, as well as

wwWwW americanradiohistorv com

teaching relevision programing and other teck
niques 1o students

F. G. GARDNER BECOMES
U. M. C. GENERAL MANAGER

F. G. Garduer has been appointed general may
E1jger of Universal Microphone Co.. Inglewon§
al

Mr. Gardner was formerly Los Angeles rep
resentative for the Federal Telegraph and Radj/
Corp ]

CARTER MOTOR BULLETIN

A 4-page bulletin, No. 445, describing gene
moturs, magmotors and other rotary equip
ment, has been published by the Carter Motor:
Company, 1608 Milwaukee Avenue, Chicago |
Illinois.

% %

AMPEREX TUBE CHART

|
A tube interchangeability chart, 81ax11Vs, list.
ing approximately 300 transmitting tube type, WE
numbers and their equivalent designation in,
Amperex tubes, has been released by Amperex
Electronic Gorporation, 25 W ashington Street "
Street, Brooklvn 1, N. Y. i

G. E. INDUSTRIAL ELECTRONICS il
TRAINING COURSE 100

An industrial  electronic talking  slide-film iy
traiming course has been announced by G. E, |
Organized for presentation in twelve sessions, |
_The introduetory slidefilm, “Harnessing the 1y
Electron.” illusirates applications of e'ectronic

PRIORITY

For Harco Radio

MASTS & TOWERS

Revocation of Order M-126
permits manvfacturing from
surplus inventories, We have
adequate surplus stocks to
make..,

IMMEDIATE
SHIPMENTS

HARCO

CO. INC.
ELIZABETH 4, NEW JERSEY

Catalog mailed on request
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ubes and their four fundamental uses, while |
he second film, ‘“Electronic Tubes as Recti
ors.’ describes three 1mportant types of
sctifiers, the kenotron, phanotron, and the
mitron. The grid control of electronic tubes
. discussed in the third film, and the fourth |
nd fifth cover the fundamentals of electricity.
ix of the remaining films are devoted to
Lotoelectric and electronic relay systems. elec
onic rectifier equipment, the thy-mo-trol
rive, electronic heating in industry, and the
ectronic control of a-c power, respectively.
* * *

VINEIELD BECOMES WESTINGHOUSE |
JOME RADIO CHIEF ENGINEER

7. S. Winfield has been appointed chief engi
wer of the home radio division of Westing-
wuse Electric Corporation.

Mr. Winfield was formerly with Colonial
adio, Buffalo. During 1942-43 he served as
mnsulting engineer to the Ordnance Division |
" Bell Aircraft specializing in electronic devices.

*  * 0x

AECTRON CORP. FORMED

new electronic manufacturer, Mectron Cor
oration, Inc., has opened a plant in Lawrence.
Tass. Anthony Lambo is vice president and

eneral manager.
*

WILLIS APPOINTED FCC
:OMMISSIONER

'x-Governor William H. Wills, of Bennington,
"ermont, recently became a member of the
vederal Communications Commission, succeed-
iz Norman S. Case.

He was appointed by President Truman on
une 13, and was confirmed by the Senate on
uly 12,

* * *

iNODGRASS JOINS W. E.
HEARING-AID DIV.

WVilliam E. Snodgrass, formerly executive vice:
L iresident of the Dictograph Products Company.
 as joined Western Electric as general manager
Ilf the hearing-aid division.

* % *

f
I |

\'RCA SCHOLARSHIP PLAN

4 scholarship plan providing for as many as
ren students to receive $600 yearly scholarships
i {uring the academic year 1945-1946, thirty dur-
Hing 1946-47, fifty during 1947-1948, and sixty
|#%-ach academic year thereafter, has been an*
?l-‘lounced by RCA. Those eligible will include
i1 lill students enrolled at universities to be
i elected by the RCA education committee.

i On the committee are Dr. James Rowland
Iangell, president emeritus of Yale University
liind public service counselor of NBC, who is
“-hairman; Gano Dunn, president of the J. G.
IWhite Engineering Company, president of
Cnoper Union and a director of RCA; Dr. C. B.
Ilolliffe, vice president in charge of RCA labor-
I Litories, and F. II. Kirkpatrick, director of
8 =ducation and trainirlg. RCA Victor Division.

* *

IIKNOOP OF DU MONT PRESENTS
# C-R PAPER TO IRE

A paper covering the applications of the
Irathode-ray oscillograph was offered by Walter
A, Knoop, Jr., of the engineering staff of Allen
i, Du Mont Laboratories, Inc., hefore the Red
W Hank (N. J.) sectior; of the IRE recently.

i * *

(L ILLINOIS CENTRAL
|TO TEST R.R. RADIO

I Space radio and induction systems for train
~ and  train-wayside station communications

(Continued on page 94)

Variaten
Gain Set
1901-B

As necessary to perfect
Amplifier performance as
the fourth leg to a dog!

You can’t have perfect performance in amplifying or other
speech transmission without knowing the efhiciency and per-
formance of each unit in the installation.

With a Variaten Gain Set you can (1) measure the total
amplification of an amplifier; (2) measure the gain at all fre-
quencies to determine whether there is discrimination against
any part of the frequency spectrum; (3) measure the power
output of any amplifier; (4) measure frequency response of
transmission lines in absolute quantities; (5) check all control
equipment—in fact, quickly make a quantitative analysis of any
patt of the audio frequency spectrum.

Unvarying accuracy is all-important. Variaten Gain Set, Type
1901-B (shown above) has a flat frequency characteristic of 0
to 20 kilocycles, and leakage is guaranteed 10 be less than
1/10th db. (Measurements have been made at frequencies as
high as 100 kilocycles with practically no error.)

Variaten Gain Set 1901-B is equipped with both send and
receive impedance matching controls for both Straight T and
Balanced H circuits. This dependably accurate instrument can
be supplied with either one or two meters.

Write today for complete data on Type 1901-B and other
Variaten Gain Sets

Other Variaten products—
Attenuators, Mixers, Resis-
tors, Matching Pads and other
precision sound equipment
meet the most exacting speci-
fications. Catalog on request.

Established 1935 - Burbank * California
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N E w s B R I E F s the renewal sales department of the RCA tube
division.
Mr. Finn wi] be in charge of the sale ?df
; ( tubes, component and replacement parts so
(Continued from page )3) through distributors and retailers. )
R R Prior to his appointment, Mr. Finn was Chi-
will be tested soon on _the western lines of cago reglonal sales manager for RCA Victor,
the lllinois Central Railroad between Iree- Joseph B. Elliott has become general manager
port, I, and Waterloo, Ia. Equipment_has of the RCA Victor home instruntents division.

been furnished by Aireon Manufacturing Com-
pany. Tests will be under the supervision
of P. B. Burley, Illinois Central electronics
engineer.

Mr. Elliott will direct alt activities connected
with the design, engineering, production, distri-
bution and sales of RCA Victor radios, tele-
vision home receivers and Victrola phonographs.

Eugene F. Haines is now assistant treasurer
of the Radio Corporation of America and man-
ager of the RCA Victor treasury department.

Mr. Haines has been with RCA Victor and
predecessor companies for 44 years,

*  x »

RALPH HORTON BECOMES PRESIDENT
OF GREAT AMERICAN INDUSTRIES

Ralph Horton. New York City, has been elected
president of Great American Industries. Inc.,
70 Britannia Street. Meriden, Conn. He suc.
ceeds Harold W, Harwell, who resigned.

Mr. Horton will be located in the N. Y. City
offices of Great American Industries at 247 Park
Avenue. Frank W. Watts has been appointed
general manager of the Connecticut Telephone
& Electric Division in Meriden and the Rutland
Electric Products Division in Rutland, Vermont.

* * o»

EASTERN AMPLIFIER CORP. CATALOG

A postwar catalog on amplifiers is being pre-
pared by Euastern Amplifier Corporation,
Bruckner Blvd. and 140th St., New York 54, D. J. Finn (above)
2 s s
i % H. C. Vance (above,
right), J. B. Elliott

(right).

LR Y

VANCE, FINN, ELLIOTT AND HAINES
WIN RCA PROMOTIONS

Harold C. Vance has been appointed manager
of the dircct sales department of the RCA tube
division. Mr. Vance will supervise the sales of
all tube types to commercial broadcasters, air
lines, police, educational institutions, and in-
dustrial users.

Mr. Vance joined RCA in 1930 as manager of
commercial broadcast and police transmitter
sales in the middle western states.

David J. Finn has been named manager of

*  #

G. E. INDUSTRIAL ELECTRONIC
TUBE MANUAL

for industry has been prepared by the G. E.
tube division at Schenectady.

The manual, which sells for two dollars, fea-
tures popular applications of ignitrons, photo-

9¢ ® COMMUNICATIONS FOR AUGUST 1945
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A 4-page supplemental
containing engineering

A 412-page technical manual on electronic tubes

tubes, thyratrons, phanotrons and other elec. |

tronic industrial tubes.
Copies of the manual may be purchased by |

writing electronics dept., 267-122

* % % o

L. M. BRAUN TO HEAD ECA EXPORTS |

Lawrence M. Braun has been named vice presi- §
dent in charge of the E. C. A, International
Corporation. Mr. Braun has been with E. C. A.
(Electronic Corporation of America) for thir.
teen years.

FUNK TO REPRESENT PYROFERRIC

B. J. Funk has been named mid-western repre-
sentative for the Pyroferric Company, New
York City.

Headquarters will be at 565 W. Washington
Street, Chicago.

L

MUHLEMAN JOINS

J. WALTER THOMPSON

M. L. Muhleman has joined the editorial staff

of the trade and technical division of J. Walter

Thompson Company. 1
* *

"E" AWARDS

Army-Navy “E” awards have been won by i:;
the Dobbs Ferry and Mount Vernon, N. Y., |
plants of North American Philips Company,
Inc., and the Benwood-Linze Company "and its |
affiliate, the B-L, Electric Manufacturing Com- !‘
pany of St. Louis, Missouri. M
A second white star hag been added to the '
“E” flags of the Burgess Battery Company, |
Ereemrt, Illinois, and the Aerovox Corpora- 1
tion’s plants at New Bedford and Taunton,
Mass,
Radio Receptor Co., Inc.,, New York, and
the United Electronics Co., Newark, N. J., |
have won their third white “E” flag stars. JSCH
Another white star has been added to the
“E” Radio-Sound S|

flag  of the Commercial

Corp., New York.

IRC ENGINEERING CATALOG

catalog data bulletin
and purchasing infor-

°
SYLVANIA EXECS HONOR
GEN. McNARNEY 1005

: il
Frank A. and Walter E. Poor, director and presi-
dent of Sylvania Electric Products, Inc., and

i
General Joseph T. McNarney, Commander of the i
Army Forces in the Mediterranean, during .

8 recent welcome-home celebration at Em-
porium, Pa.
[ J


www.americanradiohistory.com

—— el .

ation of grade 1, class 1 resistors (type

RW power wire wound), has been published
the International Resistance Company, 401

orth Broad Street, Ph’iladelphxa 8, Pa.

ALSTROM INSTRUMENT CONTROL
OARD CATALOG

6-page catalog, No. 119, covering panel and
bicle installations, has been released by
Istrom Company, panelboard department, 28
lstrom Court, Passaic, New Jersey

»* * *

EVERS NOW ELECTRONIC
ABORATORIES BOARD CHAIRMAN;
ARSTANG, PRESIDENT

rman R. Kevers, formerly president of the
ectronic Laboratories, Inc., Indianapolis, has
en elected chairman of the board. William
_Garstang has been elected president; he was
rmerly vice president and general manager.
iree vice presidents were named: Walter E.
.ek. sales manager; Paul H. Frye, chief en
mneer; and Harry C. May, works production
:anager.

Four new manufacturer’s representatives have
so been announced by Electronic Laboratories
hey are: Harry B. Segar, Buffalo; Arthur
lcke. New York City; S. K. McDonald, Phil
lelphia; and J. Y. Schoonmaker, Dallas.

H. B. Segar (upper left), A. Rocke (upper right),
. K. McDonald (lower leit), J. Y. Schoonmaker
(lower right).

* * *

4. D. WILLARD NOW
NAB EXECUTIVE V-P

y\. D. Willard, Jr., has been elected to a
iewly-created office of executive vice president
f the National Association of Broadcasters.

Mr. Willard was manager of WBT, Char
itte, N. C.

SCHOTTENBERG OF ASTATIC
VISITS PHIL.-BALTIMORE JOBBERS

tay T. Schottenberg, sales manager of the
obher division of The Astatic Corporation,
Sonneaut, Ohio, visited jobbers in_Baltunore
nd Philadelphia recently. Frank B. Russell,
listrict representative, accompanied Mr. Schot

enberg.
* * *

OLSON FLUORESCENT

LIGHTING CATALOG

\ catalog featuring fluorescent fixtures has
seen prepared by Olson Radio Warehouse, 73
£, Mill Street, Akron 8, Ohio.

*

* %

LEWYT APPOINTS GREER
ASS'T WORKS MANAGER
Robert Greer has been named assistant to
vorks manager Arnold M. Wolf, of the Lewyt

“orporation, Brooklyn.
* * *

J. J. FINN JOINS SHAPPE-WILKES

Tames J. Finn, formerly president of the T
Finn Publishing Co., has become vice presidernt

(Continued on page 96)

' i

P T i WLl

It may not be very long before we can
' again supply the wide variety of com-
munication items that comprised our
| line before the war. As the need for
specialized battle equipment eases, we

|

' will resume manufacture of many
urgently needed ADC standard com-
ponents. These will be made available

to you at the earliest possible moment.

ADC HIGH FIDELITY
‘ TRANSFORMERS

ADC communication components nave
long been recognized for their ability
to completely fulfill the highest re-
quirements of reliability and efficiency.
Their design is backed by the experi-
ence and knowledge acquired through

i many years of precision manufactur-
ing and painstaking research. You
can depend on ADC quality.

ADC JACKS

ADC JACK PANELS

SEND FOR THE ADC CATALOG

o Devetopmeer? Co

#2833 13th Ave. S., Minneapolis 7, Minn,
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SPECIALIZED TRANSFORMERS
- FOR ALL APPLICATIONS

® Designed and engineered for individual |
requirements )
® Developed by skilled technicians

® Manvfoctured in a modern factory with lat-
est preduction techniques ond methods

Electronic Engineering Co. is one of the
leading manufacturers of specialized
transformers. With an enviable reputao-
tion of solving transformer problems
where others have failed, the facilities
of this modern plant and the talents
of o skilled engineering staff are ovail-
able to design, engineer and produce a
transformer best fitted for your needs.

o il R Th W L

E AVENUE ™ CHICAGO 47, ILLINOIS |

& A 1

3225 WEST ARMITAG

Doughnut Coils for electronic and telephone purposes.

High Permeability Cores are hydrogen annealed and

heat treated by a special process developed by DX engi-

neers. Send us your “specs” today —ample production

facilities for immediate delivery.

‘ ]
ks the heart of a qood receiver
GENERAL OFFICES 1200 N. CLAREMONT AVE., CHICAGO 22, ILL., U.S.A. - '

D 4
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NEWO DRILFY
(Continued from page 95)

of Shappe-Wilkes, Inc., New York.

BROWNE HEADS CONCORD RA
INDUSTRIAL DEPARTMENT

A new industrial department, under the direy

r > He wi
supervise merchandising and public relations,
*

1

bio ¢

ton of L. R. Browne, has l:eep announced k
Concord Radio Corporation, Chicago, IlI.

* % %

WEBSTER-CHICAGO BOOKLET

A 20-page hooklet covering ‘“The Story of Wek i

ster-Chicago” has been released by Webster
Chicago, 3825 W. Armitage Ave., Chicago 4

Illinois.
* * *

KNIGHTS OPENS CHICAGO OFFICE

The James Knights Company of Sandwicl

IHinois, has opened a Chicago office at 175 Wes

Jackson Boulevard, headed by E. H. Aberdeen
* * *

GALVIN NAMES GOEBEL ACTING !

FIELD SALES DIRECTOR

E. S. Goebel has been appointed acting

9
1

directo

.
¥

of field sales in the communications and elecl|
tronies division of Galvin Manufacturing Corp
k {

Mr. Goebel succeeds Norman Wunderlich, whal

resigned as sales manager.
g

ALTEC LANSING DUPLEX
SPEAKER BULLETIN

A 12-page brochure, offering an analysis o
the duplex speaker and allied accessories, divid
ing network, cabinets and amplifiers, has beef|
released by Altec Lansing Corporation, 12114
Taft Building, Hollywood 28, Calif. Respons:

curves are also presented.
* * *

DEHYDRATION DATA

A d.page Dbulletin, describing chemica! dehy
drators and their application to communica
tions installations in isolated exposed build

mngs, has been prepared by the H. J. K

Company, 13215 Roselawn Avenue,
Mich.

* ¥

MAGNAVOX CAPACITOR
REFERENCE GUIDE

aufmar’ (e

Detroitt "

A 24-page capacitor reference manual has jus|
been released by The Magnavox Company, For

Wayne, Indiana.

Offered are reference material for all stand
ard sizes of Magnavox capacitors available, witl
cross reference to standard production num

bers. In addition, anode size factors,
limits and resistance limits are charted.

TLAUTY, ABACTMANCE, LONG L5

. 1cCo
STRADABLIY, LGNS w30t <Ore ey
ATy TAUISON (oS i
ALL ABL GUNINITE TEANISAZ O
AVERY 14AGHAYOA )»(!

(O

leakagy
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| tical solution.

I muin stability.

R R R R R R R R R R RRRBRRRRRRRRRRRRRDRDRDRRRR.

ELECTRONIC COUNTERl

(Continued from page 81)

circuit will be used to count a fixed
number of pulses or a number that will
vary slightly from some fixed number.
Although the setting of P. will deter
mine how many pulses the circuit will
pass before it is triggered, the ratio of
he sizes of C, and C, will help to de-|
termine the stability of operation of the

scircuit.

The degree of stability of the circuit
depends upon the size of the step in|
voltage, as shown in equation 12. The
larger the step the less likely will he
the possibility of any drifting or chang
ing in counting. Obviously, then
maximum stability will be possible
when S, is also a maximum. This con
dition exists when the derivative of S,
with respect to 7 is equal to zero. The
derivative of S, is

(] Sr. d
]71” En (1 T)" ]]
dr dr
E,\:I(l 1—)n1 r{n 1) (1 r sy
o1
dS.
=Ey(1—1)"2(1—nr) (13)
dr

Setting equation 13 equal to zero,
two solutions present themselves. The
first gives r the value 1; the other gives

7 the value E Applying these solutions
n |
to our original definition of », namely,
- |
C.+C:
it is seen that if r is equal to 1, C, must

. . . . |
be zero which is obviously an imprac
Using the other value

1
of r, which was —, |
n |
1 C ’
= )|
n Ci+C l
Solving equation /4 results in |
Co=(n—1)C (15) |
Equation 75 tells how large C.

should be with respect to C; for maxi-|
Whenever the circut |
suggested here is used, either as a|
counting device or as a frequency|
divider, the conclusion reached in|
equation 15 should be observed as |
closely as possible. This is especially
true since there is bound to be some
slight leakage in the condensers, and
some variation in their indicated value,
which will tend to make the circuit |
operate with some degree of ineﬂi-‘
ciency no matter how carefully the ele- |
ments are chosen. Condensers C, and |

(Contimaed on page 98) [
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TURNER — Peoncers e che &m« 074

Licensed under U.S. Patents of the American Telephone and Telegraph Company and Western
Electric Company. Incorporated. Crystals licensed under Patents of the

www americanradiohistorv com

s

15

kg

F.\Mocs for accurate reproduction of

without har-
monics or distortion . .. for rugged
dependability under difticult operat-
ing conditions, Turner Crystal and
have won

all desired sounds

Dynamic
world-wide reputations for outstand-
ing performance. When want
utmost in intelligibility under any

microphones
you

and all acoustic and climatic condi-
tions, Turn to Turner for sure-fire
results.

Write today for free illustrated
catalog describing performance char-
acteristics of the Famous Turner
Twins as well as all Turner Micro-
phounes for recording, P. A., sound
system, and commercial and amateur:

broadcast work.

The Turner Co.
907 1711 STREET N. E.

Cedar Rapids, lTowa

S

rush Development Company.
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PULSE GEMERATOR
SLNEL

LUSITIEEY ) st
HE

MODEL 79-B
3 SPECIFICATIONS:
3 FREQUENCY: continuously variable 40 to 100,000 cycles.
: PULSE WIDTH: continvously variable 0.5 to 40 microseconds.
G OUTPUT VOLTAGE: Approximotely 150 volts positive.

OUTPUT IMPEDANCE: 6Y6G cathode follower with 1000 ohm load.

R. F. MODULATOR: Built-in carrier modulator applies pulse modulation to any
r.f. carrier below 100 mc.

MISCELLANEOUS: Displaced sync output, individually calibrated frequency and
pulse width dials, 117 volt, 40-60 cycles operation, size 14"'x10”x10”,
wt. 31 Ibs.

MEASUREMENTS CORPORATION

BOONTON « NEW JERSEY

PRIV S TR

Price: $295.00 F.O.B. BOONTON Immediate Delivery |

e METAL

PAR-METAL... a specialized manufacturing -

plant employing modern high-speed methods.

Nevertheless, Par-Metal products have a defi- Serving the
nite quality of Craftsmanship—a “handmade” Electronics
quality born of genuine skill and long Field
experience, Write for Catalogue. Exclusively

PAR-METAL rrobucrs corporation xport et

32-62—49th STREET . . . LONG ISLAND CITY, N. Y, 100 Yarick St.. N. Y. C.
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ELECTRONIC COUNTER

(Continued from page 97)

C, are the most important elements in J

the circuit. They should be of mica./
and well made to keep leakage down to [

a minimum, ¢
A few unusual effects should havej,
been apparent from a study of thel
waveshape for E, of the blocking oscil-
lator circuit.  Although the voltage
dropped at first, it was probably noted
that when it started to return to B+
again as the tube was cut off once
more, E, actually rose above B+,
This was due to the collapsing lines of
force (within the inductance of the
transformer) which tended to oppose
any changes in the direction of current
flow. [t was probably also noted that
oscillations continued after the output
pulse. These oscillations were due to
distributed capacitance (between the
windings of T,) which caused the sec-
ondary of T, to act as a tuned tank cir-
cuit.  These oscillations dampen out
very quickly and do not appreciably
alter the operation of the circuit. Only
the first pulse will be of sufficient am-
plitude to be of any practical use.

=¥

Constant Amplitude Pulses

In this discussion the assumption has
been made that the pulses being
counted are of constant amplitude.
However, should the input signal con-
sist of pulses of varying amplitude,
cach pulse step will also be irregular
i amplitude causing the blocking
oscillator (or other pulse output de-
vice) to respond after a varying num-
ber of input pulses.

If the circuit described in this paper |

i1s to be used to count pulses of varying
amplitude, it will be necessary to pre-
cede the counting circuit with a lim-
iter stage whose function is to main-
tain the input pulses at a constant
level. Several types of limiting cir-
cuits are suitable for this purpose, the
most frequently used being the biased
diode limiter and the saturated pentode
limiter. Each type of limiter has its
advantages and disadvantages but it
will be found that, in general, the satu-
rated pentode limiter is simpler and
more satisfactory since it eliminates
biasing requirements and provides
some voltage gain. The principal dis-
advantage of the saturated pentode
limiter is that the phase of the input
pulse signal will be inverted and may
require another amplifying stage prior
to the input to the counter circuit. The
phase inversion may be eliminated, if
need be, by connecting the saturated
pentode limiter as a cathode follower
(in which case, this stage would no
longer provide any voltage gain).

i
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THE INDUSTRY
DFFERS ... —

I JENNINGS HIGH-VACUUM I
CAPACITORS

four high-vacuum capacitors ranging from 1
mifd at 7% amperes, 3.000 peak volts, to 250

fhhmid at 60 amperes. 20.000 peak volts and a spe

ial high-power unit of 50,000 peak voltage, 60 |
mperes peak, have been announced by Jen
aings Radio Manufacturing Company. 1098 East |
Williams Street, San Jose, California.

. * »

FTR BATTERY CHARGERS

Automatic telephone selenium rectifier charg-
ers, FTR-8000-S. providing d-c outputs ranging
from 2.4 to 16 amperes for from 12 to 60 cells,
has been developed by Federal Telephone and
Radio Corporation. Output voltage ranges
from 2.1 volts per cell at high rate charge to a
trickle volt charge of 2.25 volts per cell.

Battery potentials are said to be automati-
cally maintained within selected limits by a
voltage control relay circuit which varies the
charge between high and trickle rates, both
of which are adjustable. The unit is said to
be designed to operate without automatic
regulation if necessary, permitting the rate of
charge to be adjusted manually when desired.
An alarm circuit is provided to indicate failure
of charger or battery circuits, both of which
are equipped with fuse protection and overload
switches.

For single phase, 60-cycles, 110, 130, 200, 220
and 250 volts.

* *

ROGERS INSULATING BOARD

A non-cotton cellulose electrical insulating
board, Durok, with a dielectric strtngth from
400 to 600 volts per mil, has been announced by
Rogers Corporation, 9 Mill Street, Manchester,
Conn.

Material is said to be neutral, since it is not
chemically treated or sized; said to dry out with
a short baking cycle and absorbs insulating
varnish.

The material is made by laminating many
thin, continuous layers while wet under high

*

PORTABLE POWER PROBLEMS

THIS MONTH —BROWN-DUVEL MOISTURE METER

BURGESS INDUSTRIAL BATTERIES power the Brown-Duvel Moisture Tester, made by Seed-
buro Equipment Co., for the determination of moisture content in grain. And in thousands
of similar industrial applications Burgess Batteries are providing the power for electronic
test equipment. Purchasing agents and maintenance engineers know they can get a
Burgess Battery for every need from their local Burgess distributor. For information on
the complete line of dry batteries for all test and control instruments, write for the name
and address of your nearest Burgess distributor.

ELECTRONIC ENGINEERS VOTED Burgess Industrial Batteries first choice in a recent nation-
wide survey of dry battery preferences! If you need a special battery for a new instrument
or a new application let Burgess engineers solve your problem with the correct battery
type. Burgess Battery Company, Freeport, Illinois.

THE JOB AHEAD —JAPAN!

BURGESS
BATTERIES

VOTED FIRST BY ENGINEERS
IN NATION-WIDE INDUSTRIAL BATTERY SURVEY

Recognized as the MOST COMPLETE LiNE of dry batteries

(Continucd on page 100)
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James Knights
Crystals
are Made with

"Bombocight”

Precision ,/

Let Us Help You with Your Post-War Crystal Problems

Since 1932, the men of The James Knights Company have consistently developed and
improved quartz crystals by finding the one best way of carrying out every production
operation. This determination o make every JK Crystal as
perfect as possible is your assurance of the utmost in quality
and dependable performance.

Our extensive experience with Crystals for every conceiv-
able purpose is available in helping you work out the most ¢
effective crystal control applications. Let us know what your f
problem is and we will get to work on it.

The JAMES KNIGHTS Co.

SANDWICH, ILLINOIS
Sixty Miles Southwest of Chicago

@%%%@/zga/

Draftsmen Wanted

Also

Designers, Detailers,
Tracers and Engineers

We are one of the largest manufacturers of a wide variety of
communication and electronic equipment in the world, tully
prepared and ready to go ahead with a very ambitious, expan-
sion program as quickly as we are permitted. There will be
unlimited possibilities for creative, ambitious men to advance to
key positions both in research development and production
field.

Good Starting Salaries

Exceptionally fine working conditions
Apply: Personnel Office, 8 A. M. to 5 P. M.

. Federal Telephone & Radio Corp.

the Mfg. unit of the International Tel. & Tel. Corp.

591 BROAD ST,, NEWARK, N. J.
W M C Rules Observed
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'THE INDUSTRY OFFERS...—

(Continued froin page 99)

pressure, without the use of adhesives or
chemicals, then drying without any tension.

I Stock sheet sizes are 36 x 48" and 36" x 24",
| with the grain direction parallel to the second
dimension. Thicknesses now available are 015",
[ 0207, 025" and .030".

i
* % »

.IAIRCRAFT TOOL DRILPILOT

!A tool, Drilpilot, that is said to permit drilling

and countersinking, drilling and spotfacing, or
dnlling and counterboring in one operation, has
been announced by Aircraft Tools, Inc., 750 E.
Gage Avenue, Los Angeles, California.

Body of drill is 34” long with a 9/16” flute
length. Shank is .086 diameter and %% long.
Comes only in standard rivet sizes 40, 30, 21
and 10,

Used with standard angle drill adapters or
angle drill attachments. Can be used in con-
nection with replaceable shank countersink or
replaceable shank spotiacer.

4

TRIPLETT HERMETICALLY
SEALED INSTRUMENTS

Panel flush mounting 1%, 215", 314" meters
(a-c and d-c), hermetically sealed, have been
vroduced by Triplett Electrical Instrument Co.,
Bluffton, Ohio.

Mechanisms are D’Arsonval d-c and repul-
sion moving iron a-c type, furnished in 2150
and 35" seamless metal cases, 15”7 in d-c
only. Instruments have the same case sizes
and conform in performance to JAN-1-6 specifi-
cations. They also comply with S.C. No. 71-3159
nd A.C. 45A40327 specifications. Zero shift on
the instrument is said to not exceed + 2%,
accuracy, 2% of full scale.

Models 321-HS (314") round, 221-HS (21")
round, and 127-HS (134”) square made in d-c
voltmeters, ammeters, milllammeters and mi-
croammeters.  Models 331-HS (3%”’) round and
231-HS (2%4") round made in a-c voltmeters,
ammeters and milliammeters. Models 341.-HS
%) round and 241-HS (2%4"") round available
in r-f ammeters and milliammeters (a-c thermo-
couple type).

ACA REGULATED POWER SUPPLIES

A series of saturable-reactor regulated-power
supplies for applications requiring d-c voltages
regulated to hetter than 5% from full load- to
no load, and having less than 1% ripple under
full load conditions, has been announced by
Amplifier Co. of America, 398 Broadway, New
York 13, N. Y.

Units are available in 24 v Y2 ampere, 24 v
2 ampere, 48 v 134 ampere, 48 v 5 ampere
(combination 24 and 48 v 750 ma), 36 v 1 am-
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pere, 110 v 8 ampere, 120 v 200 ma, 135 v % ||
ampere, 250 v .4 ampere, and 500 v 200 ma

Power packs may be furnished with Dbuilt-in
automatic voltage regulators to compensate for
line voltage changes.

Power packs employing heavy-duty vectifier
tubes are provided with built-in thermal tiine
delay relays which apply plate supply voltage
approximately 30 seconds after rectifier fila
ments are heated.

BENDIX CRYSTAL AND
HOLDER ASSEMBLY

Crystals, type mx-9, for 250-10,000 kc with tol
erances of 0.01% at 20° for 250-1200 kc and .02%
for 1200-10,000 kc, have bheen announced by
Bendix Radio. Baltimore, Md.

Bendix engineers say that crystals will oper
ate satisfactorily at any air temperature he
tween — 40 and 4 55° C.

* %

GREEN LOW-VOLTAGE RECTIFIERS

Low-voltage stabilized high-current rectifiers
rated at 200 amperes, voltage range zero to 3
volts, have been developed by Green Electric
Co., 130 Cedar Street, New York City. Any
voltage selected in range is said to be main
tained to within 50 millivolts over load varia
tion from zero to 200 amperes, and with line
voltage variation of =+ 10%.

Voltage stabilization system includes motor
driven powerstat and electronic pilot device

seassaaw |

1 aguvsanenx

ule
* * *

nu
IDEAL COMMUTATOR SENSITIVE Th
BALANCING WAYS ; at e {10 A g
pBaiancing ways that use ‘“‘scale type’’ bearings peC c ob n 11
in a 10 size that are said to provide a sensi x St n 5 tbe‘ ductlon =
tivity to .007 ounce inches has heen announced | p\l st“\ 3 1 emb
by the ldeal Commutator Dresser Company, __ate 0G an e S 1e
4025 t’ark Avenue, Sycamore, Illinois. Bear-| '\ﬂeetl ot W th'\nq odetn
ings used in the 20"’ and 42" size are said to enq . ﬁOQS: g m e
ermi alancing to .009 -&1ca , pind: amp
permit an accuracy in ba g ] ) & s \an aX %

The work is carried on free turning discs. sp \ yha peﬁ P pec\ W
Discs are ground on outside diameters, and _denta\\] dS-E'x ‘neIY' a\\ Wi
mounted on ground spindles. 5 . | chl e ne chi o o o%ad

Four sizes are available, 107, 207, 42" and I& 1\ - d'lﬂq agh e I‘[ﬂo
60" swing; 400, 1,000, and 5,000 pounds capacity, You - wip sa\e gt g
respectively. 160151 ot ot - 1is vy

* % % p A h CO } en 1
z | ENTS wit e ks
G.E. 1, PANEL INSTRUM = o

[ 3
1
Two types of 1%’ meters for d-c, r-f and a-f 1nig
work. have heen announced by G. E. One type
DN-1, 2 and 3, has a watertight design for
application where the equipment mng the aa;
cidentally submerged in water, exposed to rai
or used )i,n extrenf:e]y humid climate. The other | STANDARD TRANSFORMER CORPORATION
le, DN-4, 5 and 6, uses a conventiond
I(‘;1605(“:1; for use in aircraft or for other service 1500 N. HALSTED STREET L CHICAGO 22, ILLINOIS
where the instrument will be protected from
the elements. . )
Both instruments have the same basic design

(Continued on page 102)
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ELAYS

FIERTY A

£LAY

PROVIDE DELAYS RANGING
FROM 1 TO 120 SECONDS

| Other important features include:—

1. Compensated for ambient temperature
changes from —40° to 110°F.

2. Contact ratings up to 115V-10a AC.

3. Hermefically sealed — not affected by al-
titude, moisture or other climate changes . . .
Explosion-proof.

4. Octal radio base for easy replacement.
5. Compact, light, rugged, inexpensive.

63, Circuits available: SPST Normally Open;
SPST Normally Closed.

WHAT'S YOUR PROBLEM? Send for "Spe-
cial Problem Sheet" and Descriptive
Bulletin. .

AMPERITE C

porcelain -
heater

561 BROADWAY
e NEW YORK 12, N. Y.

with heater wound

in Canada: Atlas Radio Corp., Ltd.

: 560 King St. W.; Toronto directly on blode ; §
A . o
e 12288+ £k
oistut®r
0 s as
a\ka“seﬁ ol ‘o ¥

oo, St

parsn®

THE HOPP PRESS, INC.

PRINTING — FABRICATING — FORMING

460 W. 34th STREET, N. Y. C.

ESTABLISNED 1893

10..- 5
\ seconps

LS ‘ 63

6300, has been produced by Schrillo Aero Tool

THE INDUSTRY OFFERS ... —

(Continued from page 101)

in utilizing an internal-pivot element combined
with the permanent-magnet moving-coil con-
struction. The pivots are mounted on the in-
side of the armature shell, instead of being
secured to the outside of the armature winding.

* * *

SCHRILLO COUNTERSINK

A micrometer

adjustable countersink, model

Engineering Company, 8715 Melrose Avenue,
Los Angeles 46, California. Tool has a cutter
capacity of 7% diamecter., Cutters are driven
off a 7/16"-20 threaded shank or a standard
taper,

Features a self-lubricating bearing. Adjust-
ments are made in increments of .001". Taper
shank cutter style has a self-contained knock-
out pin.

* x ¥

GULOW ISOLATION VARI-FORMERS

Transformers, vari-formers type W, with pri-
maries wound for 115 volts input and variable
secondaries wound for an output of 0-130 volts,
have been announce’ by Gulow Corporation,
26 Waverly Place, New York 3, N. Y. Units
can be connected as autotransformers. Inputs
of 115 or 220 volts can be applied and output
ranges of 0-65 or 65-130 are obtainable with
increments of 0-3 vyolts. Likewise output
ranges of 0-130 or 115-245 with increments of
0.6 are possible.

Separate primary and variable

Sep secondary
windings wound on the same core.

Electro
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static shield between primary and secondary
grounded to the core and brought out to ;
separate terminal.

Units with capacities of 500 va to 2,000 va ar
available. The 5300 va measures 7 x 9 x 414
deep; weight, 20 Ibs. The 2,000 va measure
10 x 10"’ x 8 deep; weight, 50 pounds.

Unit illustrated is model LW 43 AX, capacity
600 va.

TEC
4]

o)
R

AMERICAN MOLDED PLASTIC
PIPE SEALS
Plastic pipe seals and thread protectors inj
countersunk pattern have been announced by
American  Molded Products Company, 1644
N. Honore Street, Chicago 22, Tilinois,

Sizes available: %", W, 38”7, 1% 34",

Fits commercial square bars of standard sizes.

;ﬁ@a

.

SKYWAY SPINTITE TORQUE TOOL
A tool, Tork-Tite, featuring torque limiting

action and torque settings calibrated in 4nch
ounces, has been announced by Skyway Pre-
cision Tool Co., 3217 Casitas Avenue, Los An-
geles, Calif.

Presented in two models with either fixed or
adjustable torque settings.

MICA INSULATOR LAMICOID

A laminated plastic, Lamicoid, is now available

in sheet form for post-forming, from the
Mica Insulator Company, 200 Varick Street,
New York 14, N. Y.

According to Mica Insulator, suitable molds
and dies for post-forming stock can be made of
hard wood, resin-bonded wood, metal forms,
cast resin, kysite and similar materials.

The sheets measure 36"’x42”” and are made
in thicknesses of 1/32"” and over. The stock is
available, in two types: E-527, for deep drawing
and forming of intricate parts; and E-528, for
ordinary forming and shallow drawing.

*  *  x

CHATHAM ELECTRONICS XENON
FILLED HIGH-VOLTAGE RECTIFIERS

High-voltage xenon-gas rectifiers that are said
to feature high peak inverse voltage rating,
constant voltage drop, heavy current capacity
and a wide ambient temperature range have
been produced by Chatham Electronics, 475
Washington Street, Newark 2, New Jersey.
Tube operates through an ambient temperature
range of —75° C to + 90° C.
Characteristics (up to 150 cps): Filament
voltage, 2.5 volts a-c; peak inverse voltage,
10,000 volts; peak anode current, 1 amp at 10,
volts; peak anode current, 2 amp at 6,500
volts; average anode current, 250 ma at 10,
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i Bo

g
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volts; average anode current, 500 ma at 6,500
volts; maximum height, 6.38"; and maximum
diameter, 2.07'

Lharacten:tncs (up to 500 cps): Peak inverse
voltage, 6.500 volts; peak anode current, 2
wmp; and average anode current, 500 ma.

|

"

TECH APPARATUS SELF-REGULATING
POWER PACKS

\ power pack, 1220 EB, providing two voltage
egulated d-c outputs covering the ranges
ommonly used for anode and bias voltages has
een announced by Technical Apparatus, 1171
Fremont Street, Boston 20, Mass.

High-voltage output is contmuoush adjust-
\ble from zero to 400 volts. Voltage is said to |
ye automatically held at its imtial setting
nnder load variation from zero to full current.
Vaximum current output on the anode supply
s 250 ma; maximum power output, 40 watts. |
Regulated bias voltage is continuously adjust-
able from — 160 volts to 0 at maximum current
of 2 ma. |

Instrument contained in a steel housing 13"
py 11 by 9.

ith the advent of new plastics and
recording techniques, phonograph
records of tomorrow will be pressed in finer-grain, noise-
free materials. Recordings, however, can be no better
than the pickup arm used in their reproduction. It re-
mained for The Astatic Corporation, therefore, to design
a new pickup with advanced characteristics equaling those
of the new recordings. This has been accomplished by
Astatic through improved featherweight action made pos-
sible with the introduction of vertical compliance and
new damping materials. The greatest possible fidelity of
sound reproduction from these advanced products, so de-

pendent upon each other, will result, therefore, in an ever

QUICKCET VISE increasing measure of phonograph enjoyment. Production
ﬁ:,{;" ;lseo;fqgl;gg:g ith ek P ERe B | will begin when essential materials are made available.
A

spring tension has been announced by Grand|
Speclllaltles Co., Grand Avenue at Troy, Chicago |
72 1 o ?

Vise known as Quickcet, is said to open in- l YOU II HEAR MORE
stantly to full 37 by pressure of thumb or Y
finger on trigger release after tension has been l from Astat:c .
zased by a turn of a looseproof handle. ASTATIC Cl’YStal Devices

e INS}R*u;qENT . — ——— manufactured under Brush =
T Development Co. patents.

RESISTANCE LIMIT BRIDGES

A resistance-limit bridge (modified Wheat-
stone) to check resistors hetween 1 ohm and
3 megohms, working to =+ .1% has been an-
nounced by Industrial Instruments, Inc., 17
Pollock Ave., Jersey City 5, N, J. Known as
model LB-3, this bridge has high and low
limit dials covering a range of +11% in 1%
steps, and uses a sensitive built-in galvano-
meter to provide for high and low indication,
respectively. In the normal operating position
the zero on the galvanometer scale acts as a
reference point.

TFor most measurements the galvanometer
and internal 3 volts d-c source will be found
satisfactory. For measurement of resistors
above several thousand ohms and particularly

(Continited on page 104)

THE

CORPORATION
CONNEAUT, OHIO

IN CANADA. CANADIAN ASTATIC LTD, TORONTO, ONTARIO
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GeHing that F-M Antenna
up high not only means more
efficient area coverage—but
it also means lower costs.
Doubling the height of the
antenna above ground s
equivalent to squaring the
transmitter power. Thus, a
250 watt transmitter with a
200 foot tower would equal
a 1000 watt transmitter with
a 100 foot tower. That is
real economy—both in ini-
tial transmitter cost and in
power.

2 Wincharger Products will
help you get better F-M
Broadcasting at lower costs:
(1) A sturdy,
Wincharger

economical
Tower to get
your antenna high. (2) An
efficient, low cost Wincharg-
er F-M Antenna. For full in-

formation write or wire us.

WIRCHARGER CORP. SIOUX CITY, [0WA

THE INDUSTRY OFFERS ... -—

(Continued from page 103)

when the resistance range is increased above
I megohm, an external battery is recommend-
ed. For low-resistance measurements particu-

larly below 10 ohins. a m re sensitive external
galvanometer may be desirable, although most
measurements between 1 and 10 ohms may be
satisfactorily made by using an external 1%-
volt battery.

ANDREW H-F AIRCRAFT OSCILLATOR

A portable, battery-operated oscillator, type
291, for checking h-f aircraft receivers has been
announced by Andrew Company, Chicago 19,
Ilinois.

Instrument has a irequency range from 49 to

2 | 154 mc with modulation frequencies of 70, 90,

400. 1,300, and 3.000 cycles. Contains a col-
lapsible antenna and two coaxial terminals for
| low- and high-level outputs.

ELECTRONIC MEASUREMENT
POWER SUPPLIES

A power supply with continuously variable
voltage, 0-325 wvolts d-c at 125 ma without
switching, has been announced by Electronic

Measurements Company, 10 West Front Street,
Red Bank, N. J.

Regulation of unit. model 200-B, is said to be
within 1% for voltages hetween 20-325 volts
from no load to full load; within 2% at 10
volts from no load to full load. Hum voltage

15 said to be less than 10 millivolts including
noise.
* * *

SUPREME V-T VOLTMETER

\ vacuum-tube voltmeter, model 565, has been
announiced by Supreme Instruments Corpora-
tion, Greenwood, Miss.

R-f probe uses miniature h-f diode; said to be
applicable from 50 cycles to 50 mc. D-c voltage
circuits have shielded leads; each lecad has a
20-megohm isolating resistor which also acts
as part of the multiplier resistors: high input

10/ e COMMUNICATIONS FOR AUGUST 1945
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mpedance of 80 megohms on 1l-volt range and
40 megohms on 500-volt range. Balanced
bridge circuit uses nearly 100% degenerative
feedback.

D-c voltage ranges of 0-1, 0-2.5, 0-10, 0-100,
0-250, and 0-500, and a-c voltage ranges of 0-1,
0-2.5, 0-10. 0-100, and 0-250 provided by means
of push-buttons.

*  *® ¥

TECHRAD CAPACITORS N
One-to-four section capacitors with capacities
of 20, 40, 120 and 230 mmfd, have been produced
by Technical Radio Company, 275 Ninth St.,
San Francisco. Overall dimensions of capaci-
tor are 53§ X S51%". Designed originally for
the output section of a pi-network.

Typical spacing is .080””. Capacitors can be
supplied with spacing to .220. Aluminum
plates and spacers. Brass mounting feet. Uni-
versal type of construction.

* ® »

B/W TIMING CONTACTORS

A timing contactor for testing solenoids, re-
lays, etc., has been developed by B/W Con-
troller Corporation, Birmingham, Michigan.

The contactor consists of a synchronous
motor, available in various speeds, and two
micro switches operated by a cam disc fast-
ened to the motor shaft.

Terminals are provided for wire connec-
tions, Two switches are standard equipment
so that two tests can be run at the same
time. The counter, for short runs, is optional.
Unit is portable. All items are mounted on
a_steel back plate and enclosed in a 9'x12'x4"
sheet metal case.

J-B-T FREQUENCY AND TIME METER

A combined frequency meter and elapsed time
meter, 31-FE, has been developed by J-B-T
Instruments, Inc., New Haven, Conn.

Frequency or speed is said to be indicated
to an accuracy of +0.3% by a bank of 5 reeds
calibrated in single cycle steps from 58 to 62
cycles. The running time meter is driven by
a  synchronous motor, and indicates elapsed
time in hours and tenths.

Operates on 110 volts, and is also available
for 48 to 52 cycles and in half-cycle steps for

(Continued on page 106)
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AMPEREX ELECTRONIC CORPORATION

79 WASHINGTON STREET » BROOKLYNL, N. Y.

There’s a_T_yperofi

MY CALEX—Low Loss Insulation

For Every Electronic Need

Fabricated or Molded to Specifications

MYCALEX 400 -highly perfected, low loss iactor; not subject to
distortion below 700° F.

MYCALEX K -a series of improved capacitor dielectrics, with
dielectric constant selectable from 8 to 15.

MYCALEX 410 (Molded Mycalex) —jow loss, high tem-

perature injection molded insulation, in irregular shapes. Metal
inserts can be molded in.

Write far full details, samples, prices.

- MYCALEX CORPORATION OF AMERICA

“Ouwners of ‘Mycalex’ Patents”
CLIFTON, N. J.

J ACTELITIZ ST R

‘Thkog sark B U. 3 TR, o,

A great convenience. Easy to
work. Solves many problems.
Attach coupon toyour letterhead.
Free to radio men, engineers, etc.

[ i i T i S EM S G S G S G SIS S S ——— —

1)/ | BURSTEIN-APPLEBEE COMPANY [

| 1012 McGee, Kansas City 6, Mo I

| Send me FREE Color Code and Ohms Law Calculator |

. ‘ along with latest catalog. |
ADPP H fam I
AMPANY STATE CONNECTION 1N INDUSTRY |

0 p ﬂ NAME l
Tty | ADDRESS = _ |

Mail Coupon Now J | TOWN STATE |

oo CANNON- ELECTRIC
CONNECTORS for
Railway

Signal Relays!

P

RECEPTACLE

Railway Signal
Relays can now be
E changed out for test-
ing, inspection and
repair in a fraction

of the time it used
to take. All circuits
are plugged in or
out in a single oper-
ation with no mis-

e s DS PR

’ \ placed connections.

The new Cannon railway signal relay plug is a special
design to meet a special need. There are no soldered
terminals, for instance, so that installation can be made
in the field. The plug fits the limited space available in
the average relay case. It is adaptable to various point
combinations.

And there are other special Railway plugs in the
Cannon line—a circuit switching plug, a terminal strip
plug, a portable telephone plug. But there are literally
thousands of standard Cannon Plugs available for as
many different circuits and circuit combinations.

Cannon will make plugs to fit your particular needs
whatever they may be. Or you may find in the Cannon
Catalog just the type and size of connector you require.
Take advantage of this complete service.

Write Dept. A-121, Cannon Electric Development Co.,
3209 Humboldt St.,, Los Angeles 31, Calif, for a Con-
densed Catalog, or talk it over with a Cannon engi-
neering representative, located in your city or near by.

CANNON ELECTRIC

Cannon Electric Dévelopment Co., Los Angeles 31, Calit.

Canadian Factory and Engineetiﬁg Office:
Cannon Electric Company, Ltd., Toronto, Canada

COMMUNICATIONS FOR AUGUST 1945 e 10§
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WHY TOLERATE

CHEMICAL DEHYDRATORS HARMFUL SOLDERING FUMES
USE RUBYFLUID FLUX

AUtomatlca”y controlled for ey No harmful fumes-—no objectionable odors when using

ing dampness and condensation in Rubyfluid Soldering Flux. Wets out freely, protéucels i
‘ 1 i - strong, neat unions. Also try Ruby’s Stannle§s tee
factories, laboratories, broadcast sta Flux developed especially for !

that metal.

ASK YOUR JOBBER
or write direct

RUBY CHEMICAL CO.

62 McDowell Street
Columbus 15, Ohio

tions, ctc. The chemical used—com-
mercial calcium chloride—is obtain-
able anywhere,

Send for Circular

Manufactured and Sold by

THE H. J. KAUFMAN CO.

Model A 13219 Roselawn Ave., Detroit 4
___Kaufman Dehydrator

DIRECTOR OF ENGINEERING

Smaller firm with national organization and estab-
lished postwar business in Electronic, Audio and
Electro-Acoustic Fields has opening for engineer in
charge of development and design. Salary $6,000 to
$8,000. Must have engineering degree and practical
experience. Design of Audio and Electro-Acoustic
Systems.

World’'s Largest Manufacturer of
Wireless Telegraphic Apparatus

COMPLETE CENTNAL OFFICE EQUIPMENT

McEiroy Manufacturing Corp.

82 Brookline Avesme « Bostos, Massachusetts

" WHEN YOU CHANGE
RESS

Replies confidential. State education, ex- ’ ISUR ARD -

perience record, patents, etc. Photograph if

available. Box 845, COMMUNICATIONS, 52

LVanderbiIt Avenue, New York 17, N. Y.

Be sure to notify the Subscription Department of COMMUNICA.

TIONS, 52 Vanderbilt Avenue, New York 17, N. Y., giving the old
as well as the new address, and do this at least four weeks in
advance. The Post Office Department does not forward magazines
unless you pay additional postage, and we cannot duplicate copies
mailed to the old address. We ask your cooperation.

59 to 61 cycl and 49 to 51 cycles, witl z facture can be used singly or stacked; it has
curacy ofC)*C(S%; sy W ae THE INDUSTRY OFFERS " T been banked to 18 on one shaft. Linear units
- . SN, ave also available.
B -* * *
(Continued from page 104)
. S-M FRACTIONAL H-P MOTORS
ord-changing mechanism for either twelve 1C¢”’

or ten 12’ recordings. An a-c/d-c fractional h-p motor, SM-4, has been

\\t'iighs am)igximic]y 45 pounds. developed by Small Motors, Inc., 1308 Elston
Avenue, Chicago 22.

The motor’s rating is from 1/50 to 1/10
horsepower. It ts 35/16” in diameter, 4 3/16"
long; height with base is 374",

It is made to order at speeds from 2,000
to 10,000 rpm with precision oil bearings, and
from 10,000 to 20,000 rpm with oilless sleeve ,
bearings. Made in shunt and series windings
for d-c, and universal for a-c/d-c.

CYCLES PER StLOND

Frocora

1
* * *
BAKELITE LOW-LOSS PLASTICS i
A low-loss phenolic mica-filled plastic molding *oxox
material, BM-16981, that is said to be especi- ;
ally suitable in high-frequency circuits, has STANDARD MOLDING PLASTIC BOXES
been developed by the Bakelite Corporation, . .
300 Madison Avenue, New York 17. N. Y. Plastic transparent hoxes designed to hold
The volume resistivity of the plastic is said V-mail films and other similar objects have
to have remained high in a recent test decreas- been developed by Standard Molding of Day-
ing from 1x 10" megohms to 1.6 x10% megohms. ton, Obhio.
The plastic was immersed for 3,600 hours in x % %
50° C water during the test. At 1 megacycle,
the power tactor was 0.055. FAIRCHILD WIRE-WOUND n ® &
* * *
T I ETE - X
OPERADIO DUAL AMPLIFIERS g QTEMVGRETERS Sata P AUDIO, DSCILEATORS T
A non-linear, wire-wound, potentiometer has Beat-frequency audio oscillators, type AO-2. :
A 40-watt dual amplifier, the Soundcaster, been announced by the Fairchild Camera and  using full vision and making possible direct
designed for either plant broadcasting or  Instrument Corporation, New York. calibration, have been announced by G.E. Unit
public address service, has been announced by Fairchild engineers say that tolerances of provides a sine wave, and continuous variable
Operadio Manufacturing Companv, St, Charles, ¥2% or better have been consistently reached frequency from 25 to 15000 cps.
Illinois. Three models are available. for certain curves. A 6ES5 electron-ray tube is used to indicate
The basic Soundcaster, 1335, is for contin- The potentiometer was developed for use zero beat while adjusting the panel control
uous use. Model 531 incorporates a two-speed,  in bridge T attenuators in a Fairchild airborne  knob to obtain the proper relationship between
manual]y-opeyated, record player for 10’ and electronic computing gunsight. At present, the two high-frequency oscillators. Maximum
12” commercial recordings, or 16 transcrip- one standard size, with a 17" outside diam- output is 120 miilliwatts on a cathode-follower
tions. Model 530 features an automatic rec- eter is available. The model now in manu- type output impedance coupling circuit. J
106 ® COMMUNICATIONS FOR AUGUST 1945 :
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DOUBLE SENSITIVITY
D.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 resist-
ance 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)

Long Scale, Wide Range Volt-Ohm-Milliammeter

D.C. MILLIAMPERES
0-1-10-100-1n00 Milliamperes, at 250
M.V.

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

Condenser in <eries with A.C. Volis
for output readings.

ATTRACTIVE COMPACT CASE

Size: 215” x 51%”. 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

DIRECT READING OUTPUT LEVEL
DECIBEL RANGES
— 30 to +3, -}-15, -}-29,
3, 455,
+4 S04 SRES (B For greater reading accuracy on the
Triplett RED .DOT Lifetime Guaran-
teed meter.

SIMPLIFIED SWITCHING CIRCUIT

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

0-50 Microamperes, at 250 M.V. Greater ease in changing ranges.

ELECTRICAL INSTRUMENT

CO. BLUFFTON, OHIO

O T

+ WARD LEONARD *
RESISTORS, *
RHEOSTATS
* and RELAYS

* hold top place in War Equipment, Now and
in Peacetime Products ofr the Future.

WARD LEONARD ELECTRIC CO. *

Radio and Electronic Distributor Division
53 WEST JACKSON BLVD.,,CHICAGO, ILL. %

WARD LEONARD 'lgsi‘sg,'

ACCEPTED MEASURE OF QUALIT.;

CRYSTALS
EXCLUSIVELY

A NEW WINDER

For making Toroidal Coils

ORDERS SUBJECT TO PRIORITY .
PETERSEN RADIO CO., Council Bluffs, lowa

i On small cores with fine wire '

A
DANDY SIXTEEN PIECE UNIVERSAL MIDGET TOOL SET:
Midget Pliers, Diagonal Cutters, Four Midget End Wrenches,
Needle-nose Pliers, Screwholder, Six Punches & Chisel, Round
Remit today. Cata-

Larger Machines Available 1

Mico Instrument Co. |
88 TROWBRIDGE STREET, CAMBRIDGE, MASS.

File, Midget Crescent Wrench, $14.85.
logue Free With Order.

UNIVERSAL TOOL COMPANY, 1527 Grand, C.

KANSAS CITY 8, MISSOURI N

A —
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105 o COMMUNICATIONS FOR

AVUDAX

" RELAYED-FLUX

The Importance of
SPECIALIZATION

Aside from outstanding and
long-acknowledged technical skill
— our “Specialization Formula”
is probably as fully responsible
for the world-renowned AUDAX
quality as any other single
factor.

We proudly concentrate all our
energies and resources upon
producing the FINEST pick-ups
and cutters. Because we are spe-
cialists in this field, much more
is expected of us. Because the
production of fine instruments
like MICRODYNE is a full time
job, it stands to reason that we
could not afford to jeopardize
our reputation—EVER—by mak
ing pick-ups a side-line.

After Victory, you may expect |
AUDAX improvements, refine-
ments master-touches to

heighten the marvelous fac simile
realism of AUDAX reproduction.

AUDAK COMPANY
500-C Fifth Ave.. New York 18, N. Y

Creators of Fine Electronic-
Acoustical Apparatus Since 1915

|

Send for complimentary copy
of our informative

“PICK-UPrr FACTS™

*

BUY
WAR BONDS

AUGUST 1945

ADVERTISERS IN THIS ISSUE

COMMUNICATIONS — AUGUST,

1945

ADVANCE ELECTRIC & RELAY €CO......... .. 73
Agency: Rlordan & Messler

AEROVOX CORPORATION .16
Agency: Austln . Lescarboura & Statt

AIREON MFG. CO. ... 49
Agency: Erwln, Wasey & Co .

AIRPLANE & MARINE INSTRUMENTS INC... 82

ALLIED RADIO CORPORATION AT ]
Agency: Henry . “Fen

ALTEC LANSING CORPORATION - ... 68
Agency: llouig-Cooper (¢

AMALGAMATED RADIO & TELEVISION CORP. 85

Agency: Shappe-\Wilkes inc

AMERICAN PHENOLIC CORPORATION . 14
Agency: Evuns Associutes, In

AMPEREX ELECTRONIC CORP S . 105
Agency: Shuppe-\Wilkes Ine

AMPERITE CO. . 102
Agency: 1. J. Gold o

ANDREW CO. 2 =4 17
Agency: Burton Brewne, Advertising

THE ASTATIC CORPORATION 103
Agency: \Weurstler Advertising, Inc

THE AUDAK CO. 108
Agency: lHurt Lehman, Advertising

AUDIO DEVELOPMENT CO . 95
Agency: Turner Adv. Agency

BARKER & WILLIAMSON . 87
Agency: The larry P liridge Co

BENDIX AVIATION CORPI PACIFIC DIV, 17
Agency: The Nhaw

BENDIX RADIO DIV BENDIX AVIATION

CORPORATION 41

Agency: MacManus, John & Adams, Ine

THE BENDWOOD.LINZE CO 60, 61
Agency: Mujur Ad Ayency

BLILEY ELECTRIC CO .. 47
Agency: |lurdy Ad ing

BOONTON RADIO CORP 74
Agency: Frederi

THE BRUSH DE\ELOPMENT co. 45
Agency: Cr ry_ Adv. Agency

BURGESS BATTERY co 99
Agency: lloward 1. AMonk & Assoclates

BURSTEIN-APPLEBEE CO 105
Agency: [r E. Whalen Ady. Co.

CAMBRIDGE THERMIONIC CORP. Inside Front Cover

Agency - Walter B. Snow & Staft

CANNON ELECTRIC DEVELOPMENT co. 105
Agency: Dana Jones C

CAPITOL RADIO ENGINEERING INSTITUTE 79
Agency: Menry J. Kaufman & A ales

CARTER MOTOR CoO 84
Agency: Advertising Engineers Corp

CENTRALA 18

CI:ICINNATI ELECTRIC PRODUCTS co 4, 5

gency: |

CINEMA ENGINEERING co 93
Agency ]

CLAROSTAT MFG CO INC 80
Agenc A Ntart

COALE STEEL EQUIPMENT Co n

&

COLLINS— RADIO CO 51
Aagency: Mot Erickson  Inc

CONCORD RADIO CORP 90
Agenty: k. 1. Brown Adv. Agency

CONNECTICUY TELEPHONE & ELECTRIC DIV.

GREAT AMERICAN INDUSTRIES, INC. 20

Agency: Wilson & Haight. Inc

CORNISH WIRE CO 9
Agency: Hart Lehman, Adverising

D-X CRYSTAL CoO. 96
Agency: Michael B Mayger

DIAL LIGHT COMPANY OF AMERICA, INC. 94
Agency: I1. J. Gold C«

ALLEN B. DuMONT LABORATORIES, INC. 6

Agency: Huchanan & Co.. Inc

EASTERN AMPLIFIER CORP i
Agency: Hoberts & Hiemers, |ne

HUGH H. EBY, |NC 68
Agency: Itenner Advertisers

EITEL-McCULLOUGH, INC. 12
Ageney: L. (. Cole, Advertising

ELECTRICAL REACTANCE CORP 86
Agenty: Scheel Adv. Agency

ELECTRONIC ENGINEERING Cco. 96
Agenty: Hurton Browne, Ady ertising

ELECTRONIC WINDING CO 89
Agency: HBurton Browne, Advertising

FEDERAL TELEPHONE & RADIO CORP. I, 39
Agency: NMarschalk & Pra

FEDERAL TELEPHONE a. RADIO CORP 100
Agency: Commerce Agency. Inc

THE FORMICA INSULATION CoO. 53
Agency: The Chester C. Morelund €

GALVIN MFG. CORP.. 65

' u n-Cobb Ad 1

GENERAL RADIO CO. inside Back Cover

GUARDIAN ELECTRIC 57
Agency: Kennedy & Co

THE HALLICRAFTERS CO. 23
Agency: liurion Browne. Advertising

HAMMARLUND MFG. CO.. ! | 34
Agency: Roeding & Arnold. In

HARCO STEEL CONSTRUCTION CO. 92
Ageney: lewls Adr. Agency

HARVEY RADIO CO...... 80
Agency: Shappe-\Wilkes Inc

HEINTZ & KAUFMAN, LTD. . 28

Agency: The Conner Co.

HEWLETT-PACKARD CO. .. oAl el M 30
Agency: L. . Cole, Advertlsing
THE HOPP PRESS, HINC bbb, a8 St mimemens 102

Agency: Gallard Adv. Agency
HYTRON RADIO & ELECTRONICS CORP..... |9

Agency: Henry A. Loudon—Advertising

ISLIP RADIO MFG. CORP.......... .. ........ 86
Agency: The Kotula Co.

INTERNATIONAL RESISTANCE CO... e, 29
Agenty: The Lavenson Bureau

J. B. T. INSTRUMENTS INC.................. 44
Agency. Sanger & Funncll. Inc.

JENNINGS RADIO MFG. CO................... 76
Agency: [, H, Waldron Adv. Agency

JENSEN RADIO MFG. CO. - 31
Agency: Burton Brov.ne AdvertIsIng

E. F. JOHNSON CO................ 9
Agency: David, Inc

HOWARD B. JONES CO. ... B84
Agency: Merrill SYmonds Advertlsing

THE H. J. KAUFMAN CO.. .10

KENYON TRANSFORMER CO., INC... .. vud 26
Agency: Jasper, Lynch & Fishel, lne.

THE JAMES KNIGHTS CO............ 100
Agency: Turner Adv. Agency

KYLE CORPORATION ... .. ... ............ 7
Agency: liamiiton Adsv. Agency

THE LELAND ELECTRIC CO. ....... 13
Agency: Weiss & Geller

McELROY MFG. CORP. . ... ... . .. ...... 106
Agency: shappe-Wilkes Inc.

MACHLETT LABORATORIES, INC — ca 2
Agency: Nt. Georges & Keyes, Inc

MARION ELECTRICAL INSTRUMENT CO...... 27
Agency: Shappe-Wilkes Ine.

MEASUREMENTS CORPORATION .. ey 98
Agency: Frederick Smith

MICO INSTRUMENT CcO.......... <. 107

JAMES MILLEN MFG. CO., INC.. 88

MYCALEX CORPORATION 'OF AMERICA ... 105
Agency: Rose-Martin, lne

NATIONAL CO., INC. .. 63
Agency: Graydon Smith, Advertising

PAR-METAL PRODUCTS CORP. . 98
Agency: H. J. Gold Co.

PERMOFLUX CORPORATION .70
Agenty ‘turner Adv. Agency

PETERSEN RADIO CO 107

PREMAX PRODUCTS DIV. CHISHOLM RYDER

CO., INC. .

Agency: Norton Ads. Sertice

RADIO MFG. ENGINEERS, INC. wigurse &N
Agency: Rudolph Barlz, Advertising

RADIO WIRE TELEVISION INC. Srehid N
Agency : Diamond-Neidman Co.

RAYTHEON MFG. CO 55
Ageney: Burton Bre »uno Advertising

RAYTHEON MFG. CO. . 18
Agency: Sutherland-Abbott

REMLER CO. LTD. von 39
Ageney: Ajbert A. Drennan

THE ROLA CO., INC. R ]
Agency: Foster & Davles, Inc

RUBY CHEMICAL CoO. . 106
Agency: Harry M. Miller, Inc.

SCHAUER MACHINE CO. a soees B2
Agency: Hudolph Krebs

SELENIUM CORPORATION OF AMERICA 92
Agency: lonig-Cooper Co.

SHALLCROSS MFG. cO. . ... 68
Agency: The Harry P Brldge Co.

SHURE BROTHERS CO. 3 8
Agency: The Phil Gordon Ageney

SIMPSON ELECTRIC CoO 75
Agency: Kreicker & \Ieloan Inc.

SPRAGUE ELECTRIC CO. . . - . 33
Agency: The Harry P. Bridge (o.

STANDARD TRANSFORMER CORP. yeimgn 101
Agency: Burnet-Kuhn Adrv. Co.

STRUTHERS-DUNN, INC. ... 10
Agency: The lInrry P. Bridge Co.

SUPREME INSTRUMENTS CORP.. . ... .. ... 82

Agency: O'Callaghan Ads. Agency, Inc.
SYLVANIA ELECTRIC PRODUCTS INC.. A 3
Agency: Newell-Emmett Co,

TECH LABORATORIES
Agency: Lewis Adv, Agency
THOMAS & SKINNER STEEL PRODUCTS co. 90
Ageney: The Caldwell-Baker Co.
TRANSMITTER EQUIPMENT MFG. CO.,

INC.
‘Back Cover

Ageney: A. W. Lewin Co.

TRIPLETT ELECTRICAL INSTRUMENT Cco.. 107
Agoency: Western Adr. Agency, Inc.

THE TURNER CO..... ... ) ey .. N9
Ageney: The W. D. Lyon Co.

UNITED TRANSFORMER CO....... ... . ...... 67
Agency: Shappe-Wilkes Inc.

UNIVERSAL TOOL CO. .................. ves LOT
Ageney: R. J. Potts-Calkins ‘& Holden

WARD LEONARD ELECTRIC CO.. ees anes il
Agency: E. M. Freystadt & Assoclates

WESTINGHOUSE ELECTRIC CORP........... 24, 25
Agency: Fuller & Smith & Ross. Inc.

WILCOX ELECTRIC CO................ 43
Ageney: NR. J. Potts-C alkins & Holden

WILLOR WMFO. DOBP ssasnstini. .. schiassnsbil 8t
Agency: Sterntield- (‘odley Inc.

WINCHARGER CORPORATION .. ... .. ...... 104

Agency: Critchfield & Co.
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Post-WAR Broapcast EQuiPMENT—by G-R

tions are given below:

P SR

R IBLEY W[ (e]3{[e)N & NOISE METER

¢ WRITE FOR
COMPLETE DESCRIPTION
AND SPECIFICATIONS

® TWO of the first civilian products to come out of war research at General Radio are a broadcast

station Modulation Monitor and a new Distortion & Noise Meter. These instruments have the latest
circuits and new designs. Just as soon as we are out of war production these and other instruments
for the broadcast station will be available again. Included will be a Frequency Deviation Meter, an F-M
Monitor, a H-F Frequency Meter and Monitor, several Oscillators and other instruments. We are NOT

in production on any of these now; however, information on several are available now. Brief descrip-

For program-level monitoring and for
measuring transmitter audio-frequency
response. Requires only 0.5 watt r-f in-
put; carrier frequency range of 0.5 to 60
Mc; distortion is less than 0.1%; 600-
ohm audio output circuit for audible
monitoring; provides continuous indi-
cation of modulation percentage on
either positive or negative peaks with a
high-speed meter which reads both
percentage modulation and decibels;
measures carrier amplitude shift when
modulation is applied; carrier envelope
output available for distortion measure-
ments; flashing lamp furnishes instan-
taneous indication of any modulation
peaks exceeding any predetermined
value between 0 and 100% on negative

peaks. Approximate price: $220.00

For measuring a-f distortion, noise and
hum levels. Equally useful in the broad-
cast station, the development laboratory
and the production line. Continuously
adjustable from 50 to 15,000 cycles,
fundamental, for distortion measure-
ments and 30 to 45,000 cycles for noise
and VU measurements; distortion ranges
are full-scale for 0.3%, 1%, 3%, 10%
or 30% with overall accuracy for each
range of +5% of full scale +0.1% dis-
tortion; range for carrier noise extends
to 80 db below 100% modulation or 80
db below a-f signal of zero VU level; no
interlocking controls, only one tuning
control plus small trimmer. Approxi-

mate price: $350.00

LN\ GENERAL RADIO COMPANY sxzi:

Massachusetts

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38
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| Accomplished Radia and Electronic Engineers sit at
this Temco Table and by combining their engineering
and inventive abilities, they have produced numerous
new electronic devices.

From Radar to Chronaximeters, they have designed
and manufactured electronic equipment which reflects
and incorporates great technical achievements. Backed
by a very flexible and efficient manutacturing organ-
ization, they are one of the best equipped staffs of
Engineers to consult regarding problems involving
. electronic equipment,

No matter how complicated your problem may
appear, a Temco-engineered device can provide the
answer. The Temco Table, therefore, is the best place
for such problems. For proof, ask us to show you what
we have accomplished for others. Write for facts today.

From teft to right:
Kahn, E. E. Baker,

S. L. Sack, J. C. Cardon, Morton
E. E. Horrocks, M. H. MacAdams

' RADIO COMMUNICATION

EQUIPMENT

TRANSMITTER EQUIPMENT M#G. CO. INC.

345 Hudson Street

New York 14, N. V.

A
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