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One hundred yeur old

One solution to the present production problem would
be through an increase in manpower . . . made avail-
able by prolonging the productive span of human life.
Eventually, perhaps, medical science may succeed in

accomplishing this “miracle”.

Accelerated by war emergencies, Amperex laboratory
developments have already multiplied the life spans of
transmitting and rectitying tubes. These major advance-
ments are reducing tube replacement requirements and
effecting substantial economies in critical fabricating
materials, man hours and transportation facilities.

By building longer life into our radio and military elec-
tronic tube designs, we are contributing to the solution of
the all-important production problem. |

AMPEREX ELECTRONIC PRODUCTS

79 WASHINGTON STREET BROOKLYN, NEW YORK fi
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Wartime Essentials

We do stamping, screw
machine work, moulding.
and general Radio and
Signal Corps communi-
cations assemblies. Illus-
trated are but a mere
handful of the 2008 war-
time essentials which we
are now manufacturing.
Your inquiries will re-

ceive prompt attention.

Now, more than ever,
it is important that
% you keep on buying

\ / War Bonds and Stamps.
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476 BROADWAY, NEW YORK, N. Y.

MANUFACTURERS OF SHORT WAVE e
{ TELEVISION  RADIO  SOUND EQUIPMENT
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IT APPEARS AS IF TELEVISION s slowly,
pet of the industrv. Ip a barrage of
but surely, becoming the white-haired
udvertisements, news releases and en-
gineering conferences, television has
been the principal topic. Motion pictyre
companies, particularly, have shown a
neéw energetic interest, They have
asked for the expansion of laboratory,
Production and research facilities.
Talks on television by specialists at
conferences and meetings have been
increasing.

Aware of the imminent importance
of this new industry, the FCC is study-
ing the problem of allocation, power,
etc. The patent situation is also un-
dergoing close scrutiny of both gov-
ernment and private enterprises, In
discussing the patent problem recent-
ly, a government spokesman said that
at the end of the war some of the more
valuable television patents may be in
the hands of the government itself.
The spokesman expressed the hope
that some feasible way would be found
to make all patents available to every-
one interested in the production of
television equipment.

Television seems tq have struck a
vigorous stride !

THE ANNUAL RMA MEETING will again
be a one-day affair, keyed to war prob-
lems. Known as the RMA War Pro-
duction Conference, it will be held on
June 10 atthe Palmer House, Chicago.
Paul V. Galvin, RMA president, will
preside at an industry luncheon. There
will be meetings of the Association’s
set, tube, transmitter, parts and speaker
divisions. But there wi]l be no social
features and no exhibits. It wil] be
all business, plus.

A STIRRING TRIBUTE WAS PAID to those
of the broadcasting industry who gave
their lives or had been reported miss-
ing in action since Pear] Harbor, dur-
ing one of the luncheon sessions of the
recent NAB War Conference. The in-
dustry shall never forget these eternal
heroes.—L. W.

Inch_xding Television En

gineering, Radio Engi-
neering, Communicati

on & Broadcast Engi-

neering, The Broadcast Engineer. Registered —
- 8. Patent Office.
Member of Audit Bureau of Circulations.
MAY, 1943 f
VOLUME 23 NUMBER 5

COVER ILLUSTRATION

F. G Nearing, electrical engineering student at the
University of Ilinois, adjusting an ultra-high frequency
magnetron oscillator, designed and built by the Electrical
Engineering Department at the University.

(Photo by W. R. Wildhagen)
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% The world and most that we know
about it is the gift of our eyes and ears.
Listen, and Behold, are the earliest admo-
nitions for knowledge. Could any mission
be higher, then, than that of expanding
the scope of human sight and hearing?
Even when the means is modest, as an
incandescent lamp, or fluorescent lamps
and equipment, or radio and electronic
tubes? Everyday things these, of critical
value now, that we work upon here at
Sylvania. Yet they are keys to whole new
worlds of boon and blessing. Already flar-
ing in the vacuum tubes are prophetic
miracles, from television to aircraft landing
beams, from making germ structure visible
to killing bacteria by light, from measuring
ocean depths to penetrating fog and storm.
Small wonder we approach our work hum-
bly. Or that we set for ourselves the highest
standards known.

SYLVAN

ELECTRIC PRODUCTS INC.

formerly Hygrade Sylvania Corporation

Emporium, Pa.

Eslablisted 1907 . . . Makers o/ FIrncandeoscerd %wz/m Secorescent
%/ﬂ?ﬁd Fxbrores and exicmamm Radio Tetes arnd Etectronic Devices

NAME TO REMEMBER. You may find the Sylvania name and mark on
radio tubes, incandescent lamps and fluorescent lamps and equipment
already in your service. It is a name to remember—to hold in mind and
seek out when time comes to make necessary replacements. If you then i squmna
find it less easy than formerly to locate Sylvania Tubes and Lamps—j just R
remember. that war needs must come first. We are.doing all we can '

- to fillcivilian needs in view of wartime necessities that must be met.

*
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ACK IN 1929 a modest man with a quiet voice

calmly announced two inventions . . . two amazing
almost magic devices that made it possible for radio to
“'see” as well as to “hear.”

This man was Dr. V. K. Zworykin of RCA Labora-
tories. And his research in electronics gave radio its
electronic “eyes” known as the Iconoscope and the
Kinescope. The former is the radio “eye” behind the
camera lens; the latter is the receiver’s screen.

Since that red-letter day in television history, ceaseless
research in the science of radio and electron optics has
established RCA Laboratories as the guiding light of
television.

The decade of the thirties saw television’s coming-of-
age. It brought new scientific instruments and discover-
ies; it developed new techniques of showmanship; it
even created new words—televise, telecast, teleview, and
telegenic.

In the evolution of television there have been “‘high
spots’’; historic milestones of progress; definite “‘firsts’’
—made possible by the services of RCA.

1928 —1932—FROM THE FIRST
EXPERIMENTAL STATION TO
ALL-ELECTRONIC TELEVISION

Station W2XBS, New York, was licensed
to RCA in 1928 to conduct television
experiments. Transmitter located at labo-
ratory in Van Courtland¢ Park, was later
moved to Photophone Building, 411
Fifth Avenue; then to New Amsterdam
Theatre until 1931, when operations
were transferred to Empire State Building.

On Jan. 16, 1930, Television pictures were transmitted
by RCA from W2XBS at 411 Fifth Avenue and shown
on 6-foot screen at RKO-Proctor’s 59th Street Theatre,
New York.

Television station W2XBS, operated by National Broad-
casting Company, atop New Amsterdam Theatre, New
York, opened for tests July 7, 1930, with the images
whirled into space by a mechanical scanner.

Empire State Building, the world’s loftiest skyscraper,
was selected by RCA as the transmitter and aerial site
for ultra-short-wave television experiments using both
mechanical and electrical scanners. Operation began
October 30, 1931,

Field tests of 240-line, all-electronic television were made
by RCA at Camden, N. J., with television signals relayed

4 © COMMUNICATIONS FOR MAY 1943
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by radio from New York through Mt. Arney, N.]., fOl'.‘
the firss time, May 25, 1932,

1936—OUTDOOR TELEVISION

Television outdoors was demon-|
strated by RCA at Camden, N. J., on|
April 24, 1936, with local firemen|
participating in the program broad-
cast on the 6-meter wave. !

All-electronic television field tests of |
RCA began June 29, 1936, from ultra- !
short-wave transmitter in Empire State
Building and aerial on the pinnacle
releasing 343-line pictures. ‘

Radio manufacturerssaw television demonstrated by RCA \

onJuly7,1936,withradioartistsand filmsused toentertain. ||
!

\

1937 —ELECTRON “‘GUN*

Electron projection “gun” of RCA was demonstrated |
on May 12, 1937, to Institute of Radio Engineers, with i
pictures projected on 8 x 10-foot screen. |
Television on 3 x 4-foot screen was demonstrated by E
RCA to Society of Motion Picture Engineers on October

14, 1937; pictures were transmitted from Empire State l
Building to Radio City. |

Mobile television vans operated by RCA-NBC appeared |
on the streets of New York for firss time, December 12, |
1937. !

1938—BROADWAY PLAY TELEVISED
N
N )

o,

y = &,“(l Scenes from a current Broadway play,
“Susan and God,” starring Gertrude !

*-.*347 = Lawrence, were telecast on June 7,
4@( 1938, from NBC studios at Radio City.
A <
P50 AN 1]
=" RCA announced on October 20, 1938, |
Smssm=me>  that public television program serv- i

) ] ice would be inaugurated and com- |
mercial receiving sets offered to the publicin April, 1939, |

1939 —BASEBALL—KING GEORGE VI—
FOOTBALL I

Opeging ceremonies of the New York World’s Fair
televised by NBC on April 30, 19 39, included President
Roosevelt as first Chief Executive to be seen by television.

—————T

“A first from the diamond.” Columbia vs. Princeton,
May 17, 1939, televised by NBC. [
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TELEVISION TRAIL 4 *

Improved television “‘eye” named the
“Orthicon,” introduced by RCA on
June 8, 1939, added greater clarity and
depth to the picture.

Television spectators in New York area
on June 10, 1939, saw King George VI
and Queen Elizabeth at the World’s
Fair, telecast by NBC.

Brooklyn Dodgers-Cincinnati game telecast by NBC on
August 26, 1939, was the first major-league baseball
game seen on the air.

First college football game—Fordham-Waynesburg—
televised by NBC, September 30, 1939.

Television from NBC station in New York was picked
up by RCA receiver in plane 20,000 feetover Washington,
D. C., 200 miles away, October 17, 1939.

Television cameras of NBC scanned the scene in front
of Capitol Theatre and in lobby at premiere of motion
picture “'Gone With The Wind,” December 19, 1939.

1940 — HOCKEY—COLOR—TRACK
BIRD’S-EYE TELEVISION

Color television was demonstrated on
February 6, 1940, to Federal Com-
munications Commission by RCA at
Camden, N. J.

First hockey game was televised by
NBC camerain MadisonSquare Garden,
February 25, 1940.

Basketball: Pittsburgh-Fordham, also
NYU-Georgetown at Madison Square
Garden were televised by NBC, February 28, 1940, as
first basketball games seen on the air.

First Intercollegiate track meetat Madison Square Garden
telecast on March 2, 1940.

Using RCA’s new, compact and portable television trans-
mitter, a panoramic view of New York was televised for
the first time from an airplane on March 6, 1940. Tele-
vision sightseers as far away as Schenectady saw the
bird’s-eye view of the metropolis.

Premiere of television opera on March 10, 1940, fea-
tured Metropolitan Opera stars in tabloid version of
*Pagliacci.”

First telecast of religious services on March 24, 1940,
from NBC Radio City studios, were seen as far away as
Lake Placid.

Ringling Brothers-Barnum and Bailey circus viewed on
the air, April 25, 1940, through NBC electric camera in
Madison Square Garden.

Television pictures on 41 x 6-foot screen were demon-
strated at RCA annual stockholders meeting May 7,
1940, at Radio City. .

Republican National Convention was televised on
June 24, 1940, through NBC’s New York station via
coaxial cable from Philadelphia.

Democratic National Convention films rushed by plane
from Chicago for NBC were telecast in New York,
July 15, 1940.

President Roosevelt was seen by television throughout
the Metropolitan areas as he addressed Democratic rally,
October 28, 1940, at Madison Square Garden.

Election returns on November 5, 1940, televised for first
time by NBC, showed teletypes of press associations
reporting the news.

1941—COMMERCIAL TELEVISION

Television progress demonstrated to

20 ___I# FCC on January 24, 1941, included:

home-television receiver with 131 x
18-inch translucent screen; television
EE" " pictures 15 x 20 feet on New Yorker
Theatre screen; pictures relayed by radio
from Camp Upton, Long Island, to New
York; also facsimile multiplexed with
L. — frequency modulation sound broadcast.
J

Television pictures in color were first
put on the air by NBC from Empire State Building Trans-
mitter on February 20, 1941.

Large-screen television featuring Overlin-Soose prize
fight on May 9, 1941, at Madison Square Garden was dem-
onstrated by RCA at New Yorker Theatre;also,onfollow-
ing days, baseball games from Ebbets Field, Brooklyn.

Cotnmercial operation of television began July 1, 1941,
on a minimum schedule of 15 hours a week. NBC’s sta-
tion WNBT, New York, the first commercially licensed
transmitter to go on the air, issued the first television
rate card for advertisers, and instituted commercial serv-
ice with four commercial sponsors.

Entry of the United States in World War II, enlisted
NBC television in New York to aid in illustrating civilian
defense in air-raid instructions in the New York area.

1943—AMERICA AT WAR!

Today RCA Laboratories, pioneer in
the science of electronics, is devoting
all its efforts to the war.

Yet, from the discoveries, developments
and inventions made under the urgency
of war, will come greater wonders for
_the Better Tomorrow of a peacetime
world.

RADIO CORPORATION OF AMERICA

RCA BUILDING, NEW YORK

CREATOR OF ELECTRONIC TELEVISION

COMMUNICATIONS FOR MAY 1943 ¢ 5
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e See...

IT APPEARS AS IF TELEVISION is slowly,
pet of the industry. In a barrage of
but surely, becoming the white-haired
advertisements, news releases and en-
gineering conferences, television has
been the principal topic. Motion picture
companies, particularly, have shown a
new energetic interest. They have
asked for the expansion of laboratory,
production and research facilities.
Talks on television by specialists at
conferences and meetings have been
increasing.

Aware of the imminent importance
of this new industry, the FCC is study-
ing the problem of allocation, power,
etc. The patent situation is also un-
dergoing close scrutiny of both gov-
ernment and private enterprises. In
discussing the patent problem recent-
ly, a government spokesman said that
at the end of the war some of the more
valuable television patents may be in
the hands of the government itself.
The spokesman expressed the hope
that some feasible way would be found
to make all patents available to every-
one interested in the production of
television equipment.

Television seems to have struck a
vigorous stride !

THE ANNUAL RMA MEETING will again
be a one-day affair, keyed to war prob-
lems. Known as the RMA War Pro-
duction Conference, it will be held on
June 10 atthe Palmer House, Chicago.
Paul V. Galvin, RMA president, will
preside at an industry luncheon. There
will be meetings of the Association’s
set, tube, transmitter, parts and speaker
divisions. But there will be no social
features and no exhibits. It will be
all business, plus.

A STIRRING TRIBUTE WAS PAID to those
of the broadcasting industry who gave
their lives or had been reported miss-
ing in action since Pear! Harbor, dur-
ing one of the luncheon sessions of the
recent NAB War Conference. The in-
dustry shall never forget these eternal
heroes.—L. W.

Including Television Engineering, Radio Engi-
neering, Communication & Broadcast Engi-
neering, The Broadcast Engineer. Registered
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Member of Audit Bureau of Circulations.
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COVER ILLUSTRATION

F. G. Nearing, electrical engineering student at the
University of Illinois, adjusting an ultra-high frequency
magnetron oscillator, designed and built by the Electrical
Engineering Department at the University.

(Photo by W. R. Wildhagen)
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% The world and most that we know
about it is the gift of our eyes and ears.
Listen, and Behold, are the earliest admo-
nitions for knowledge. Could any mission
be higher, then, than that of expanding
the scope of human sight and hearing?
Even when the means is modest, as an
incandescent lamp, or fluorescent lamps
and equipment, or radio and electronic
tubes? Everyday things these, of critical
value now, that we work upon here at
Sylvania. Yet they are keys to whole new
worlds of boon and blessing. Already flar-
ing in the vacuum tubes are prophetic
miracles, from television to aircraft landing
beams, from making germ structure visible
to killing bacteria by light, from measuring
ocean depths to penetrating fog and storm.
Small wonder we approach our work hum-
bly. Or that we set for ourselves the highest
standards known.

SYLVANIA

ELECTRIC PRODUCTS INC.

formerly Hygrade Sylvania Corporation

Emporium, Pa.

Eolatblisted 71907 . . . Makers of SIrncandescent Lampes, Focrescent
Lampus, Fizxtores and Aeccessories, Radio Tubes and Etectronic Devices

NAME TO REMEMBER. You may find the Sylvania name and mark on
radio tubes, incandescent lamps and fluorescent lamps and equipment

already in your service. It is a name to remember—to hold in mind and

seek out when time comes to make necessary replacements. If you then ' SvaNA
= &3 5 Q0Fve
find it less easy than formerly to locate Sylvania Tubes and Lamps— just : een

remember.. that war needs must come first. We are.doing all we can
- to fillcivilian needs in view of wartime necessities that must be met.

|y i .
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ACK IN 1929 a modest man with a quies voice

calmly announced two inventions . . . two amazing
almost magic devices that made it possible for radio to
“'see” as well as to “‘hear.”

This man was Dr. V. K. Zworykin of RCA Labora-
tories. And his research in electronics gave radio its
electronic “‘eyes” known as the Iconoscope and the
Kinescope. The former is the radio *“‘eye” behind the
camera lens; the latter is the receiver’s screen.

Since that red-letter day in television history, ceaseless
research in the science of radio and electron optics has
established RCA Laboratories as the guiding light of
television.

The decade of the thirties saw television’s coming-of-
age. It brought new scientific instruments and discover-
ies; it developed new techniques of showmanship; it
even created new words—televise, telecast, teleview, and
telegenic.

In the evolution of television there have been *“high
spots’’; historic milestones of progress; definite “‘firsts’’
—made possible by the services of RCA.

1928 —1932—FROM THE FIRST
EXPERIMENTAL STATION TO
ALL-ELECTRONIC TELEVISION

Station W2XBS, New York, was licensed
to RCA in 1928 to conduct television
experiments. Transmitter located at labo-
ratory in Van Courtlandt Park, was later
moved to Photophone Building, 411
Fifth Avenue; then to New Amsterdam
Theatre until 1931, when operations
weretransferred to Empire State Building.

On Jan. 16, 1930, Television pictures were transmitted
by RCA from W2XBS at 411 Fifth Avenue and shown
on 6-foot screen at RKO-Proctor’s 59th Street Theatre,
New York.

Television station W2XBS, operated by National Broad-
casting Company, atop New Amsterdam Theatre, New
York, opened for tests July 7, 1930, with the images
whirled into space by a mechanical scanner.

Empire State Building, the world’s loftiest skyscraper,
was selected by RCA as the transmitter and aerial site
for ultra-short-wave television experiments using both
mechanical and electrical scanners. Operation began
October 30, 1931.

Field tests of 240-line, all-electronic television were made
by RCA at Camden, N. J., with television signals relayed

4 © COMMUNICATIONS FOR MAY 1943
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televised by NBC on April 30, 1939, included President

| HOW ELECTRONIC TELEVISION WAS

. CREATED BY RCA LABORATORIES. ..
HISTORIC STEPS IN THE EVOLUTION |

OF THIS NEW SCIENCE |

|
|
by radio from New York through Mt. Arney, N.]J., for|
the first time, May 25, 1932. {

1936—OUTDOOR TELEVISION l

Television outdoors was demon-
strated by RCA a1 Camden, N. J., on
April 24, 1936, with local firemen
participating in the program broad-|;
cast on the 6-meter wave.

All-electronic television field tests of
RCA began June 29, 1936, from ultra-
short-wave transmitter in Empire State |
Building and aerial on the pinnacleF
releasing 343-line pictures. -

Radio manufacturers saw television demonstrated byRCA | l
onJuly7,1936,withradioartistsand filmsused toentertain. i
|

1937 —ELECTRON “GUN*

Electron projection *“‘gun’ of RCA was demonstratedl
on May 12, 1937, to Institute of Radio Engineers, with |
pictures projected on 8 x 10-foot screen.

Television on 3 x 4-foot screen was demonstrated by |
RCA to Society of Motion Picture Engineers on October |
14, 1937; pictures were transmitted from Empire State 1
Building to Radio City: I

Mobile television vans operated by RCA-NBC appeared |
on the streets of New York for first time, December 12,1
1937. '

1938—BROADWAY PLAY TELEVISED
RY

N

@l kuil Scenes from a current Broadway play, i
Py ; “Susan and God,” starring Gertrude |
‘ﬁﬁ‘g e Lawrence, were telecast on June 7.4

AN 1938, from NBC studios at Radio City. |
//Zl\\\

i } RCA announced on October 20,1938,
S that public television program serv- |r
ice would be inaugurated and com-

mercial receiving sets offered to the public in April, 1939,

1939—BASEBALL—KING GEORGE Vi—
- FOOTBALL
Opening ceremonies of the New York World’s Fair

Roosevelt as first Chief Executive to be seen by television.

“A first from the diamond.” Columbia vs. Princeton, |
May 17, 1939, televised by NBC. I
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TELEVISION TRAIL  *

Improved television “eye” named the
“Orthicon,” introduced by RCA on
June 8, 1939, added greater clarity and
depth to the picture.

Television spectators in New York area
on June 10, 1939, saw King George Vi1
and Queen Elizabeth at the World’s
Fair, telecast by NBC.

Brooklyn Dodgers-Cincinnati game telecast by NBC on
August 26, 1939, was the first major-league baseball
game seen on the air.

First college football game—Fordham-Waynesburg—
televised by NBC, September 30, 1939.

Television from NBC station in New York was picked
up by RCA receiver in plane 20,000 feet over Washington,
D. C., 200 miles away, October 17, 1939.

Television cameras of NBC scanned the scene in front
of Capitol Theatre and in lobby at premiere of motion
picture “‘Gone With The Wind,” December 19, 1939.

1940 — HOCKEY—COLOR—TRACK
BIRD’S-EYE TELEVISION

Color television was demonstrated on
February 6, 1940, to Federal Com-
munications Commission by RCA at
Camden, N. J.

First hockey game was televised by
NBCcamerain MadisonSquare Garden,
February 25, 1940.

Basketball: Pittsburgh-Fordham, also
NYU-Georgetown at Madison Square
Garden were televised by NBC, February 28, 1940, as
first basketball games seen on the air.

First Intercollegiate track meetat Madison Square Garden
telecast on March 2, 1940.

Using RCA’s new, compact and portable television trans-
mitter, a panoramic view of New York was televised for
the first time from an airplane on March 6, 1940. Tele-
vision sightseers as far away as Schenectady saw the
bird’s-eye view of the metropolis.

Premiere of television opera on March 10, 1940, fea-
tured Metropolitan Opera stars in tabloid version of
“Pagliacci.”

First telecast of religious services on March 24, 1940,
from NBC Radio City studios, were seen as far away as
Lake Placid.

Ringling Brothers-Barnum and Bailey circus viewed on
the air, April 25, 1940, through NBC electric cCamera in
Madison Square Garden.

Television pictures on 4% x 6-foot screen were demon-
strated at RCA annual stockholders meeting May 7,
1940, at Radio City.

Republican National Convention was televised on
June 24, 1940, through NBC’s New York station via
coaxial cable from Philadelphia.

Democratic National Convention films rushed by plane
from Chicago for NBC were telecast in New York,
July 15, 1940.

President Roosevelt was seen by television throughout
the Metropolitan areas as he addressed Democratic rally,
October 28, 1940, at Madison Square Garden.

Election returns on November 5, 1940, televised for first
time by NBC, showed teletypes of press associations
reporting the news.

1941 —COMMERCIAL TELEVISION

n Television progress demonstrated to
- ’/ FCC on January 24, 1941, included:
home-television receiver with 131 x
18-inch translucent screen; television
2 pictures 15 x 20 feet on New Yorker
| Theatre screen; picturesrelayed by radio
from Camp Upton, Long Island, to New
York; also facsimile multiplexed with
— frequency modulation sound broadcast.

Television pictures in color were first
put on the air by NBC from Empire State Building Trans-
mitter on February 20, 1941.

Large-screen television featuring Overlin-Soose prize
fighton May 9, 1941, at Madison Square Garden was dem-
onstrated by RCA at New Yorker Theatre; also, on follow-
ing days, baseball games from Ebbets Field, Brooklyn.

Commercial operation of television began July 1, 1941,
on a minimum schedule of 15 hours a week. NBC’s sta-
tion WNBT, New York, the first commercially licensed
transmitter to go on the air, issued the first television
rate card for advertisers, and instituted commercial serv-
ice with four commercial sponsors.

Entry of the United States in World War II, enlisted
NBC television in New York to aid in illustrating civilian
defense in air-raid instructions in the New York area.

1943—-AMERICA AT WAR!

Today RCA Laboratories, pioneer in
the science of electronics, is devoting
all its efforts to the war.

Yet, fromthe discoveries, developments
and inventions made under the urgency
of war, will come greater wonders for
) the Better Tomorrow of a peacetime
world.

RADIO CORPORATION OF AMERICA

RCA BUILDING, NEW YORK

CREATOR OF ELECTRONIC TELEVISION

wwWwW americanradiohistorv com

COMMUNICATIONS FOR MAY 1943 ¢ 5

5

'}h‘iﬂ e, Ja (Ll

}

i
£
";
h.

PR

SRS

——

e

L G 1] T



www.americanradiohistory.com

INTERNATIONAL RESISTANCE COMPANY

6

T | -’R
S T - N‘“‘*—s‘

Reservoir of

RESISTOR RESEARCH for

Keeping in step—or a little ahead — with
developments of electronic applications for
Industry, Research and Communications is
the day-by-day job of IRC’s Engineering
and Executive staffs... And while we'd like
to tell you the complete and dramatic story
of essential equipment in which our spe-
cially engineered components are playing
vital roles today, this information must re-
main a military secret.

But you may be certain that as the results
of IRC’s wide-ranging research are brought
from the files they will be found applicable
and pertinent to the many challenging de-
mands for new resistance units.

Today and Tomorrow

INQUIRIES INVITED

If you are up against a problem involving
resistances, please feel free to call upon us
for assistance. Because IR C makes more
resistors of more types, in more shapes, for
more applications than any other manufac-
turer in the world, you can depend upon
receiving unbiased engineering counsel.

e =X

J i 4% 4
[Fecoaie, \

415 N. BROAD STREET - PHILADELPHIA
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“Survivors sighted .

Through the blue comes the message that
tells men in the air what to do . . . where to
go. These messages must not, cannot, fail,
for the whole operation of our Army and
Navy Air Forces depends upon the vital
artery, Communications.

Streamlined for this most exacting job, ROLA
is devoting all of its facilities and its energies
to the production of wartime electronic equip-
ment — transformers, headsets, choke coils,
and related devices. And, thanks to its long
experience in this field, ROLA has been able
to develop machines and methods to speed

proceed to rescue’”’

production, prevent spoilage and improve per-
formance . . . all to the end of better communi-
cations for our fighters in the air.

Today, all these developments belong to the
War Effort. Later, we are confident, they will
be of great significance in the field of peace-

time Electronics. ,

Rola has done an outstanding job, both as prime contractor,
and as subcontractor for other manufacturers and it can
Sfurther utilize its expanded plant equipment, its increased
knowledge and skill, in the War Effort. If you have a subcon-
tracting problem, we suggest you write us, or ask our repre-
sentative to call. THE ROLA COMPANY, INC, 2530
Superior Avenue, Cleveland, Obis.

e IR AT

MAKERS OF THE FINEST IN SOUND REPRODUCING AND ELECTRONIC EQUIPMENT
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HE year 1943 promises to be the grimmest, hardest
Tyear this country has ever faced. Every effort, and
every dollar of national income not absolutely needed
for existence, should go into war work and War Bonds.

In the Pay Roll Savings Plan, America finds a potent
weapon for the winning of the war—and one of the
soundest guarantees of the preservation of the Amer-
ican way of life!

Today about 30,000,000 wage earners, in 175,000
plants, are buying War Bonds at the rate of nearly half
a billion dollars a month. Great as this sum s, it 1s not
enough! For the more dollars made available now, the
fewer the lives laid down on the bloody roads to Berlin
and Tokio!

You’ve undoubtedly got a Pay Roll Savings Plan in
your own plant. But how long is it since you last checked
up on its progress? If it now shows only about 10% of the
gross payroll going into War Bonds, it needs Jjacking up!

This is a continuing effort—and it needs continual at-

*

You've done your bit

tention and continual stimulation to get fullest results.

You can well afford to give this matter your close
personal attention! The actual case histories of thou-
sands of plants prove that the successful working out of
a Pay Roll Savings Plan gives labor and management a
common interest that almost inevitably results in better
mutual understanding and better labor relations,

Minor misunderstandings and wage disputes become
fewer. Production usually increases, and company spirit
soars. And it goes without saying that workers with sub-
stantial savings are usually far more satisfied and more
dependable.

And one thing more, these War Bonds are not only
going to help win the war, they are also going to do much
to close the dangerous inflationary gap, and help prevent
post-war depression. The time and effort you now put in
in selling War Bonds and teaching your workers to save,
rather than to spend, will be richly repaid many times
over—now and when the war is won. '

*

A

& Now do your best!

¥

This space is a contribution to victory today and sound business tomorrow by COMMUNICATIONS
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G. E. Builds Both FM Transmitters and Receivers

G.E. is the only manufacturer with experience in
building the complete FM system — FM broadcasting
equipment and FM home receivers. Radio research
and volume production for war are yielding new
possibilities for further improving FM equipment.

G. E. builds
FM’s future '
on these - e

Three years of broadcast experience in its own
: proving-ground Station W85A, Schenectady, will
‘ enable G.E. to help new FM stations get started
our ucts quickly. General Electric’s experience also includes
equipping more than a third of the 36 commercial

FM broadcast stations now in operation.

G. E. is Telling Public the Advantages of FM

A powerful G-E advertising campaign in the nation’s
big-circulation magazines and the thrice-weekly

§ nation-wide G-E program over C.B.S.—Frazier Hunt
and the News—are pre-selling the public on the
TRANSMITTERS advantages of FM—and are steadily building an

expanding post-war market.
STUDIO EQUIPMENT

ELECTRONIC TUBES

et N

ANTENNAS
RECEIVERS

GENERAL @) ELECTRIC

NO OTHER MANUFACTURER » .
[REEERS SSO-MUGH F EXPERVENCE Survey Proves Vast Increase in FM Acceptance

An independent consumer survey reports that: The
public already strongly approves FM; 85%, call it a
COMPLETE STATION EQUIPMENT : definite improvement over conventional broadcasting;

: : present owners of G-E FM receivers are the most
F M ‘e ]-E I. [V |S | [] N . A M - : enthusiastic of all FM owners! . . . Electronics
: " _ Department, General Electric, Schenectady, N. Y.

HE ’ 5



www.americanradiohistory.com

[
PRESERVE
THE

FOUR
FREEDOMS!

. . . freedoms that are uppermost in
the heart of every American. Work-
ers in industry have toiled unceas-
ingly to build peak production to
enable their country to be the world's
best equipped fighting forces to pro-
tect these freedoms.

The Hallicrafters employees have
twice been cited by their country for
excellence in production, . . once with
the Army-Navy “E"” Burgee . . . and
now the addition of a star to this
Burgee for continued excellence in
producing communications equip-
ment so vitally needed by our boys
on all fronts.

This new honor will serve as an addi-
tional incentive to greater production.

BUY
MORE
BONDS!

@

R o B

%,

hallicrafters

CHICAGO, U.S.A,

10 © COMMUNICATIONS FOR MAY 1943
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COMMUNICATIONS

LEWIS WINNER, Editor

RITAIN’

For

M A Y , 1

S RADIO

the Armed Forces

by ROY C.

NORRIS

General Editor. Radio Engineering, London, Engiand

ain has built up a military radio
communication system which en-
ables a general in Whitehall to com-
municate with Chungking or an officer

IN little more than two years Brit-

MILITARY COMMUNICATIONS

in Tunisia to direct his paratroops in
action.

Army communications in Britain are
the responsibility of the Royal Corps
of Signals. This corps provides the

Figure 1

A portable communication unit used by
the Royal Corps of Signals of the
British Army.

(British Official Photo)

SYSTEM

communications throughout the Army,
from the War Office to bases and
GHQ overseas, and on through the
headquarters of armies, corps, divi-
sions and brigades to the tank regi-
ments, artillery batteries, a-a gun sites,
infantry Dbattalions, paratroops and
beach landing parties.

The Royal Corps of Signals

The Royal Corps of Signals controls
the maintenance and first line repairs
of all this equipment, major overhauls
being performed at base by the Royal

COMMUNICATIONS FOR MAY 1943 ¢ 11

www americanradiohistorv com

peed _en

e e S e e S A

e L —



www.americanradiohistory.com

Electrical and Mechanical Engineers.
The Royal Corps of Signals also pro-
vide, operate and maintain all land-
line equipment for the RAF at head-

quarters and on airfields. They run a
world-wide radio chain to supplement
civil communications with Allied capi-
tals, the British Dominions, Colonies
and certain outposts. There are fur-
ther jobs the Royal Signals do, but
which are necessarily secret,

Flexible Equipment

Many types of equipment are neces-
sarily used in this huge communica-
tion system. Excluding large units
corresponding to commercial high-
speed long distance equipment, all
equipment is made so that it can be
operated while on the move. It is
manufactured so that easy transporta-
tion and manhandling make it suitable
for use anywhere on the globe. The
largest units are of portable size and
every part can withstand either polar
cold or tropic heat and humidity.

Equipment is not designed for use
by the expert but rather by a man who
has been trained in less than six
months and has at the same time be-
come, say, a driver or gunner.

Divisional Setup

The complexity of radio communi-
cations in the field can be appreciated

12 o

i ¥ !.':‘I
(British Oficial Photos)

°
Figures 2 (left) and 3 (top) :
In Figure 2, we see an infantryman, with the B.E.F. in France, equipped
with a pack unit. A communications van, Figure 3, that is used in the
new Reconnaissance Corps unit of the British Army.

by a brief outline of a divisional set-
up. The commander of the division
has his own radio communication vehi-
cle. For safety the many branches of
his organization, the engineers, service
(supplies) corps, artillery, medical
corps and so on, are dispersed over,
possibly, an area of several miles.

House Telephone

Each branch of its radio vehicle and
all, are in two-way radio telephony
contact with the commander’s vehicle,
by what is called the house telephone.
At the same time the commander
maintains  two-way communication
with his infantry or tanks and each
branch is similarly in control of its
units in the field. In one of these
vehicles there may be as many as half-
a-dozen specialists listening in.

Armored Division Units

To a single division there are sev-
eral hundred radio sets in an armored
division. Allocation of channels is no
simple task when an army of several
divisions is on the move. In addition,
there is the other complicated problem
but equally important, of charging and
maintaining the hundreds of batteries.

One unit in general use in armored
fighting vehicles and reconnaissance

COMMUNICATIONS FOR MAY 1943

regiments consists of three sections.
There are an A4 set comprising re-
ceiver and transmitter: a B set, re-
ceiver and transmitter, working on the
very high frequencies, and an inter-
communicator for the vehicle crew. In
a tank the commander uses set 4 for

contact with his squadron leader or -

high officer, or talks over B to other
vehicles in the troop.

Seven-Watt Unit

The A transmitter radiates some 7
watts and has a range of twenty to
thirty miles. Incidentally, the African
desert is notorious for blind spots. In
the unit are a modulator amplifier,
master oscillator, frequency-changer,
buffer and r-f amplifier stages. The
receiver includes an r-f as well as two
i-f stages and has a double-diode-pen-
tode for demodulation, avc and ‘small
power output.

H-F Transmitter

The high-frequency transmitter in
set B uses two tubes as oscillator and
modulator. These also come into use
in the receiver, which by the way is of
the super-regenerative type. The re-
ceiver contains an oscillating detector
followed by quench oscillator, a-f am-
plifier and output stage. In the inter-

(Continued on page 58)

MILITARY COMMUNICATIONS
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Figure |

In securing a satisfactory signal-to-noise ratio, the slope of
the input versus the output curve beyond the point where
limiting or compression takes place is important. Here we
see input-output curves for a linear system (A}; a two-to-one
compression ratio (B}, and a ten-to-one compression ratio (C).

g
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ENPUT LEVEL

A LIMITING AMPLIFIER

With

Peak

Control

Action

by JOHN K.

F the designing of limiting am-
O plifiers, as of the writing of
articles about them, truly there
is no end. This paper does not pre-
tend to describe the amplifier to end
all amplifiers, but it does describe one
in which the principal defects of pre-
vious amplifiers have been greatly re-
duced. These defects are excessive in-
termodulation or amplitude distortion,
and very bad transient characteristics.
In the past, the occurrence of occa-
sional very high momentary peaks in
the program material has forced the
mixer operator to run at a very low
average power level, with correspond-
ingly poor signal-to-noise ratio. If the
mixer is sufficiently familiar with the
program and sufficiently alert, he can
anticipate these peaks and can com-
pensate for threm to some extent, but
successive recordings of identical ma-
terial by even the best operators will
show variations in level of several db
due to the change in delivery effort by
the artist.

Imperfection of Human Operator
This imperfection of the human op-
erator has forced the development of
apparatus which will suppress the high
peaks while causing the least possible
distortion of the remainder of the pro-
gram. A peak clipper, such as a biased
full-wave rectifier across the circuit,
will prevent overmodulation without
distorting the signal except during the
peak. But in so doing it generates a
sudden blast of high-frequency compo-

SOUND ENGINEERING

Altec Lansing Corporation

nents, so that the remedy of peak-clip-
ping is far worse than the disease of
overmodulation. Another solution of

the problem is the compressor, with its

conjugate the expander, which com-
press the whole useful volume-range
by a factor of two or three; but for
most purposes a useful degree of com-
pression demands a corresponding ex-
pansion before reproduction, and it is
not usually convenient to incorporate
an expander into each reproducing
system. For recording and broadcast-
ing, at least, we need a device which
will act as a true linear amplifier up to
within a few db of overload, and then
will compress the rest of the possible
input volume range into those few db,
while introducing as little distortion as
possible.

Signal-to-Noise Ratio

Where the signal-to-noise ratio is
important, the slope of the input versus
output curve beyond the point where
limiting or compression takes place, is
important. In Figure 1 appears the in-
put-output curve for a linear system
A, a 2:1 compression ratio B, and a
10:1 ratio C. With the load character-
istic of curve C, it is possible to in-
crease the average modulation without
danger of overmodulation as compared
with curve B. This sharper limiting
action provides better protection
against absolute overload than the
lower compression ratio curves.

In Figure 2 we have the diagram of

HILLIARD

the limiter amplifier. The frst stage
contains variable-mu tubes of the 6L7
or 1612 types; the second is a con-
ventional pentode resistance-coupled
stage ; and the third, or power stage, is
beam-powered, using 6V6GT tubes.

There are several reasons for the
selection of the 6V6GT as an output
tube in preference to other tubes such
as the 6L6, 6F6, 1622 or equivalent
tubes. Exhaustive tests of this series
of tubes have proved that the 6V6GT
has several superior features not found
in other tubes, and vet it has approxi-
mately the same maximum power for
class .4 operation. Where some ampli-
fication is desirable after the power
stage, the 6V6GT is 10 to 20 db
quieter than any of the other tubes in
terms of tube hiss, cathode sputtering,
and general microphonics.

Tube Uniformity

It has been observed also that the
uniformity among tubes as to plate-
current balance is exceptionally good.
This tube will settle down in approxi-
mately 1 to 2 minutes after the power
is applied, whereas other tubes of the
group will require approximately 10
to 15 minutes to become stable, from
the standpoint of hiss and general
quietness of the mechanical parts that
produce random pops. The manufac-
turer of these tubes has recently indi-
cated that many important changes
have been made in their design that
tend to produce this outstanding qual-
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250V. D-C
FIL. suPPLY

ity. The gain of the amplifier is ap-
proximately 64 db.

The rectified control-voltage is sup-
plied by a 6H6G tube. It has been
found necessary to use the glass equiv-
alent where the rectifier is intended to
operate at an impedance greater than
one megohm. The metal equivalent
has sufficient leakage above one meg-
ohm to change the threshold bias nor
mally used.

Tube Balance

A balancing potentiometer has been
provided in the cathodes of the vari-
able-gain stage so that the tube char-
acteristics may be accurately balanced
in a dynamic state. Between the vari-
able-gain stage and the second stage
of amplification inductances are pro-
vided from each grid to ground, mu-
tually coupled to each other. Thump
frequencies, introduced by the action
of the rectifier circuit in changing the
gain of the system, are then cancelled
by the mutual action of the coil. This
is possible because the thump frequen-
cies are longitudinal and so appear
with the same polarity on each grid.
This coil, for best cancellation, should
be well balanced, with low effective

14 o
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Figure 2
The limiter amplifier. P, and P, are 500 ohm
potentiometers with 30 steps, | db each.
Ss links to the threshold control relays. All
resistors are of I waht, unless otherwise
indicated.

winding resistances. For the trans-
mission of the wanted signal the in-
ductance coil is a series-aiding shunt
from grid to grid, and gives no appre-
ciable bridging loss. The thump com-
ponent is also reduced by using a high
threshold voltage on the rectifier.

Oscillograms

Oscillograms showing release times
for limiting interval are shown in Fig-
ure 4. The time required for limiting
to take place when the amplifier is
subjected to a 5,000-cycle tone 10 db
beyond the limiting point as indicated
by the meter, is shown in 4. It will
be observed that the first cycle has an
overshoot of approximately 3 db. At
the end of the third cycle the ampli-
tude is approximately 90 per cent of
the final value. FEach cycle is rela-
tively free from any objectionable

COMMUNICATIONS FOR MAY 1943
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transient, which indicates its ability to
transmit a square-wave signal.

High A-F Frequency Selected

Since the time of operation is ex-
tremely short it was necessary to select
a frequency as high as 5,000 cycles so
that the operating condition could be.
accurately estimated. This condition
was measured with a 40-volt threshold
bias, which corresponds to a 10:1 com-
pression ratio.

C, in Figure 4, corresponds to a 2:1
compression ratio, which is approxi-
mately a 5-volt threshold bias. More
overshoot is observed with a super-
imposed  low-frequency  component
than that of the higher threshold bias.

In B is a measure of the release time
of the amplifier, obtained by supplying
500 cycles, 10 db, into compression and
then instantly changing the gain to
zero compression. Each vertical white
line indicates a .01-second.

D ‘shows the release time for a 2:1
compression ratio, which indicates a
higher superimposed low - frequency
thump.

Since the degree of balance in the
push-pull stages determines the cancel-

SOUND ENGINEERING
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Figure 3

Intermodulation curve of the limiter
amplifier, which has a gain of 64 db.

lation of the rectifier components,
measurements must be made at fre-
quent intervals. The simulation of the
| transients occurring in the signal is

| produced by a test unit.

For the test, a 7,000-cycle oscillator
is keyed at a 2-cycle rate by an elec-
tronic switch (Figure 5). The output
of this interrupted 7,000-cycle gener-
ator is transmitted through a 5,000-
cycle high-pass filter which removes
all frequencies below the filter cut-off.

| The limiter amplifier under test is then

provided with sufficient 7,000-cycle
power to operate the limiter into 5 db
of limiting. The output of this ampli-
fier is then passed through a 200-cycle

Figure 4
Oscillograms, showing release times for
limiting intervals. At {A), the time required
for limiting to take place when amplifier
is subjected to a 5,000-cycle tone, 10 db
beyond limiting point. In (B}, we have
a measure of release time at 500 cycles, 10
db; (C), a two-to-one compression ratio,
and, (D), release time for a two-to-one
compression ratio. Each vertical line indi-
cates a .0l second.
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low-pass filter to remove the 7,000
cycles. The remaining signal is then
amplified and measured on a volume
indicator. With a properly adjusted
limiter, these components, sct up by
the 7,000-cycle transient, are a meas-
ure of the unbalance. An average
value of 55 db below the limiting point,
is maintained for operation up to 5 to
10 db of limiting.

Meeting RMA - NAB Standards

The use of the pre-equalized chan-
nels for film and disk recording using
the NAB-RMA orthoacoustic stand-
ard, involves certain changes to avoid

AMOUNT LIMITING D8

overloads at the higher frequencies
when their amplitudes become exces-
sive.

Pre-equalizer Placement

If the pre-equalizer, which raises the
high frequencies, is placed ahead of
the limiting amplifier, the signal-to-
thump ratio is less than can be
achieved Dy placing the pre-equalizer
after the limiting amplifier. The thump
energy. being composed principally of
very low frequencies, is introduced
into the main circuit at a point where
the maximum low-frequency ampli-
tudes are being transmitted. And for
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this reason the ratio of signal-to-thump
is as high as possible,

Insertion Loss Correction

With the equalizer after the limiting
amplifier, additional carrying capacity
is needed to overcome the insertion
loss of this equalizer at low frequen-
cics, and the ability to limit all fre-
quencies to conform with the 100 per
cent modulation point is lost. In order
to provide sufficient margin from sig-
nal to thump, so that the 50-db range
can be maintained without critical bal-
ancing, this equalizer has been placed
between the variable-mu stage and the
second stage (Figure 2).

Compensating Equalizer

An equalizer is provided also in the
rectifier circuit to compensate for the
characteristic of the recording modu-
lator so that the rectifier current
would have the same characteristic as
the modulator for all recorded fre-
quencies. In this manner peaks in
light-valves, galvanometers, and re-
corders may be compensated for, so
that under no condition will it be pos-
sible to overload the modulator.

Interrelated Amplifier Properties

The design of a peak-limiter ampli-
fier is complicated by the fact that
three fundamental characteristics of
the amplifier are interrelated in such a
way that a change of one modifies the
others.  These characteristics are:
(1) The operate time, or tinie re-
quired to reduce the gain. (2) The
release time, or time required to re-
store the gain to normal. (3) The
shape of the input versus output curve
after compression begins,

Reducing Thump

Thump is rendered negligible by
making the loss in the audible fre-

q LI TER &84 T
ATTLRUATOR EE— L R,
e UKOER TEST

AMPLIFIER

quency band of the rectifier circuit as
high as possible. This is accomplished
by arranging the condenser charge and
discharge circuits of the rectifier SO as
to assume the proportions of a low-
pass filter. As 3 result, the loss
through the circuit varies with the
product of the operate and release
times.

Stability Problems

Stability of the unit is provided by
the input balancing potentiometer, the
shunt inductance interstage, and the
electrical balance of the input and out-
put transformers. Thirty-db feedback
is provided in the last two stages,
which reduces the gain to the mini-
mum, so that the signal-to-thump ratio

at the input will be as great as pos--

sible,
Peak-Controlled Action

The action of the limiting amplifier
is peak-controlled. This means that the
gain change is proportional to the peak
voltage from the rectifier in the same
manner as in a peak-operated volume
indicator, whereas the ordinary volume
indicator is average-operated. The
peak factor, or the ratio of peak-to-
average value in a sound sfgnal, may
be as high as 8 to 10 db. For this rea-
son this unit will show limiting action
8 to 10 db before non-peak indicators,
even though they are set up to read
alike on a sine-wave calibrating volt-
age. In general, peak operation in d-c
control circuits is achieved by allow-
ing the rectifier to charge a condenser
from low-impedance source, so that
the grid-leak and grid-condenser com.
bination has a large R/X ratio.

Benefits of Amplifier

The use of the limiting amplifier
over the past year in large-scale pro-
ductions has shown the benefits to be

16 © COMMUNICATIONS FOR MAY 1943
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Figure 5

To test the amplifier, a 7,000-cycle oscillator
is keyed at a 2-cycle rate by an electronic
switch. The output of this interrupted
7,000-cycle generator is transmitted through
a 5,000-cycle high pass filter which removes
all frequencies below the filter cut-off. Suf-
ficient 7,000-cycle power is provided to the
amplifier under test to operate the limiter
into 5 db of limiting. Amplifier output is
passed through a 200-cycle low-pass filter
to remove 7,000 cycles, Remaining signal
is then amplified and measured.

gained. The mixer operator can now
concentrate his efforts upon other im-
portant phases of his work, such as
balance and acoustical conditions, with-
out the constant worry of overmodula-
tion. As a result, mixing to anticipate
changes that may or may not come is
avoided and the maximum signal is al-
ways recorded.

High Peak Factors

Material having a high peak factor,
or transient, such as applause, gun
shots, noises of kitchen utensils, and
general sound-effects, shows a véry
distinct improvement with this device.
The modulator is not subjected to
peaks 10 to 20 db beyond its rated ca-
pacity, and as a result damage to it is
now negligible,

Peaks and the Ear

Peaks up to 5 db can be limited
without being apparent to the ear,
which makes possible the full yse of
pre- and post-equalization without the
high-frequency overload that might
otherwise occur from time ‘to time,
One has only to compare- recordings
made with and without the limiter am-
plifier to realize instantly the benefits
obtained. And now the long-dreamed-
of day has arrived when it is not nec-
essary to ride gain constantly and to
have miver's itch, to perform the
duties of turning in well recorded ma-
terial, §

As we stated earlier, this device is
equally applicable to recording or
broadcast station, requiring of course
such mechanical and electrical adjust-
ments peculiar to either of these sys-
tems,

‘The amplifier has a particular ad-
vantage today, since it requires a mini-
imum of attention and can be operated
effectively by those wha might not

have too complete a technical educa-
tion.

SOUND ENGINEERING

.
t
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A REPORT ON THE NAB

by LEWIS WINNER

Editor

HE sombre business of war
headlined the annual NAB Con-
; ference that was held at the Pal-
mer House in Chicago, April 27 to 29.
Engineers and sales executives from
stations, large and small, and from hun-
dreds of cities and towns, crowded the
meeting rooms to hear about the state
of the industry, today and tomorrow.
They listened to such authoritiies as
Lawrence A. Appley, Lieutenant-Coni-
mander P. H. Winston, Lindsey Wel-
lington, Frank MclIntosh, Elmer Davis,
James Lawrence Fly, Brigadier-Gen-
eral E. E. Stoner and W. M. Newton
discuss manpower . . . materiel . . .
censorship and our needs of tomorrow.
They heard of many problems we face,
problems which may curtail many a
as-usual procedure, particularly inso-
far as manpower is concerned.
Discussing the acute problem of
manpower,  Lieutenant - Commander
Patrick H. Winston, assistant execu-
tive of Selective Service, pointed out
that the industry must not be lulled
into any false sense of security by the
mere fact that it is considered an es-
sential activity.  Broadcasters must
train new employees, particularly wo-
men, as their contribution to the war
effort, he added.
The seriousness of the manpower

shortage was also described by Law-
rence A. Appley, executive director of
the War Manpower Commission. He
described the immediate problem as
one of distribution requiring, accord-
ingly, a source of labor supply.

The methods used by the British
Broadcasting Company to solve the
manpower problem were discussed by
W. M. Newton.

He pointed out that England has
found women to be exceptionally ef-
fective in all types of posts, ranging
from technicians in the studios, to the
more difficult positions at the trans-
mitters.  According to Mr. Newton,
the maintenance and operations divi-
sion of the BBC now have over 25

per cent of their staff filled by wo-
men, whereas before the war, not a
woman was employed in any of these
posts.

It has not been too difficult either, to
train the women, Mr. Newton pointed
out. There are several procedures
that are followed. An initial course,
a very simple four-week affaiar which
i1s basic and covers fundementals, is
first given. During this period the
elemental principles of electricity and
magnetism are taught. At the conclu-
sion of this course a more advanced
schedule of study is given. This pro-
gram covers specialized study of work
at transmitters or recording or studio
control. At the conclusion of these

At the NAB engineering meeting in Chicago, held in conjunction with the War
Conference. Standing in first column at left, from front to rear: E. L. Gemoets,
KTSM: M. R. Mitcheli, WJR; Wilbur E, Hudson, WAVE; Lt. Col.L. McC. Young, A.C.,
KMOX; J. F. Novy, WBBM: Harry Harvey,

A. Dieringer, WFMJ; Kirby Smith, KBUR;

KMOX; Charles F. Quentin, WMT; Frank
Herbert F. Tank, WWJ.

Second column, seated, front to rear: George J. Podeyn, WHJB-KQV; Roy C.
Corderman, OWI; John Creutz, WPB: F. H. Mcintosh, WPB; H. S. Frazier, NAB:

Harry E. Adams, WIBC; Herman D. Taylor,

Hanson, NBC: J. J. Beloungy, WBT: E.

WIBM, Inc.; Ted A. Giles, WMBD.

WTIC; Italo A. Martino, WDRC; O. B.

K. Cohan, CBS; Charles W. Wirtanen,

Third column, seated, front to rear: Franklin M. Doolittle, WDRC: Robert

Morrison, WMRN;; Ernest L. Adams, WHIO:

C. F. Daugherty, WSB; Karl B. Hoffman,

WGR-WKBW: N. J. Richard, WISN: George P. Rankin, Jr., WMAZ; L. L. Lewis,

WOI; &. P. Adair, FCC; A. Friedenthal,

WJR; Fay Gehres, WGBF: Robert J.

Sinnett, WHBF; A. D. Ring, Secretary, Committee |Y—BWC.

Fourth column, front to rear: Robert A. Dettman, KDAL: Victor H. Voss, WIND;
Walter F. Meyers, WJJD; Leonard T. Carlson, WKBB: George M. Lohnes, Jansky &
Bailey: Royal V. Howard, KSFO; C. M. Jansky, Jr., Jansky & Bailey;: D. W. Gellerup,
WTMJ; EdwardW.Jacker, WAIT-WGES-WSBC; Cecil E. Smith, KUOA: william J.
Harris, WCHS; Perry W. Esten, WGRC: Wayne N. Cook, WCAR: Bernard C.

O'Brien, WHEC.
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WAR CONFERENCE

»

vriods of training, full time duties
e assumed by the women. However,
certain portion of their working
smurs is devoted to additional train-
{g. Mr. Newton explained that women
yom 25 to 35 proved most able for this
] ’Jl‘k.

tmerlcan Woman Power

!'The American womanpower situa-
m was discussed by Judith Waller
4| NBC in Chicago. Miss Waller, one
radio’s veterans, having heen in
dio since 1922, pointed out that the
"hining of women in America has
‘lined much momentum during the
'ist six months. She has heen co-
*Jerating with Northwestern Univer-
tv where special courses are being
lven for the training of women tech-
rians. She pointed out that Stan-
rd University and the University of
jllifornia will probably also set up
fnilar courses. At Northwestern
niversity, courses run six days a
lrek and six hours a day for approxi-
ately six to eight weeks.
The successful women training
fograms of many stations were also
scribed by various members of the
joadcast industry.  Many stations
iwve already employed women as tech-
Icians, operators and even engineers,
hite successfully. As a matter of fact,
| two stations, women arc now oper-
ling 5-kilowatt stations.

4B and FCC Manpower Programs

To assist stations in solving their
anpower problem, both the NAB and
e FCC have introduced interesting
rograms. The NAB, for instance, has
tgun recruiting technicians, not pres-
ntly employed in the broadcast in-
hstry. Persons who are available
lr employment as broadcast techni-
fans have been asked to write to the
[Lgineering Department of NAB and
ate their qualifications. Thus far
| substantial list has been compiled.
tations who are in need of replace-
ent technicians and who cannot find
em locally have been urged to write
the NAB Engineering Department
ir names of several available appli-
ints. The NAB information on each
pplicant includes radio background,
flucation, age, sex, draft status, avail-
ility for full or part-time work, op-
ator licenses, and geographical pref-
rence, et
| The FCC may soon publish a list of
perators licensed. Such lists may ap-

ROADCAST INDUSTRY CONFERENCE

Frank Mclntosh (left), assistant director, Radio and Radar Division, WPB, discussing
matériel problems with your Editor at the War Conference.

pear monthly. This information will
be available to stations and will in-
clude the names of operators licensed
during the past five years.

Home Receiver Repair

Another manpower problem dis-
cussed concerned the repairman en-
gaged in servicing home receivers.
Since home receivers constitute an im-
portant factor in the broadcast pro-
gram, their maintenance is quite an
essential element. While in some areas
receivers are being maintained satis-
factorily, there are many locations
where receiver maintenance is poor
due to the lack of manpower. To
solve these problems, broadcast sta-
tions may have to become service sta-
tions. It is not the desire of the sta-
tions to enter this business but in view
of critical conditions in certain areas
they may have to introduce some pro-
gram to alleviate servicing problems.
Some stations have already introduced
programs involving receiver exchange,
routing the defective receiver to
either a staff mechanic or repairman

COMMUNICATIONS FOR MAY 1943 o
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in another area not within easy reach
of the consumer.

Materiel Situation

The surprise news at the conference
was that the materiel situation was
quite favorable. In analyzing the sit-
uation, Frank McIntosh, assistant di-
rector, Radio and Radar Division,
WPB, said that the cooperative efforts
of everyone has resulted in a very sat-
isfactory status of materiel. The au-
thorization of reduction in power has
materially reduced requests for such
components as condensers and resist-
ors and tubes, he explained.

Shortages of copper and molybde-
nuin are, of course, still curtailing pro-
duction of some type tubes such as the
893 and 893R. Another hard-to-get
tube mentioned was the 889 used for
ultra-high frequency work in fre-
quency modulatiou units. However,
tube repair activities have increased
in scope and solved many of the tube
problems including those concerning
the 893, etc. ‘

While the situation at present is

19
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favorable, emergencies may cause new
problems.  Accordingly, the broad-
casters were warned to maintain a
close watch on all maintenance, and
conserve as much as possible.

John Creutz, chief of the transmit-
ter unit, WPB, who participated in
the discussions, pointed out that tube
repair programs have been extended
In many cases to include even the
smaller type tubes, such as 205D.

The exchange-of-parts plan be-
tween stations was discussed at
length. Many stations have been par-

ticipating and securing the required -

replacements through this means.
The 1,200-page FCC compilation of
available tubes and parts for exchange
or sale has proven quite effective in
providing a source of supply. The
NAB “swap program” has also proven
to be an effective agent in this respect.

Receiver Tubes

The importance of the home re-
ceiver was again stressed during a dis-
cussion on the receiver tube program.
According to Frank McIntosh, the
two-million tubes to be made every
month, will hereafter be diverted to
civilian channels. Heretofore the mil-
itary have been using some of the
civilian distributor sources of supply.
All efforts will now be made to chan-
nel military requests directly to the
manufacturer, with only emergency re-
quests being handled by distributors,
This procedure, it is believed, will
greatly reduce the critical state of the
tube problem.

Tubes that do not measure up to the
high standards of the military will
also be passed on to the civilian, such
tubes carrying a designation M-R.
Although these tubes will not have
passed the military specifications, they
will nevertheless serve effectively 'in
home receivers. While this plan has
already begun, it is expected that at
least sixty davs will pass before the
program becomes completely effective.

Farm Batteries

Batteries will be produced for farm
receivers, in view of the importance
of radios on the farm, said James
Lawrence Fly, FCC chairman, in dis-
cussing materiel. He said that the
farmer is dependent on radio for mar-
ket and crop reports, for news and
information, and for entertainment,
He, too, is engaged in a battle of pro-
duction, continued Mr. Fly, and thus
needs and deserves the many bene-
fits of radio, if his efficiency is to be
maintained,

The problems of post war were ac-

Brigadier-Gen-
eral F. E. Stoner,
Assistant Chief of
the U. S. Signal
Corps, who dis-
cussed military
communica-
tion problems at
the War Con-

ference.

cented by many, particularly Com-
missioner Fly, who announced the for-
mation of a radio technical planning
board that will discuss and devise solu.
tions.  Sitting on such a board would
be members of engineering and manu-
facturing groups of private and gov-
ernment agencies.

New Development Shown

On the materiel discussion front ap-
peared an interesting new development

- a development that has been used
very effectively on the battlefront. [t
was described by Colonel Edward M.
Kirby, U. S. Army Radio Public Re-
lations Chief. The device is the wire
recording unit developed at the Ar-
mour Institute of Technology. It
affords instantaneous recording and
playback on a spool of steel wire, and
has proven very successful in provid-
ing eye witness recordings on the
front line of battle. In view of the
compactness and comparatively light
weight of the spool of wire carrying
the messages, it can be flown back
easily to transmitter quarters or re-
cording studios for broadcasting or
permanent recording purposes. A
spool, four inches in diameter, carries
almost two hours of conversation. The
messages can be quickly erased and
the wire used over again for record-
ing.

Military Problems

The problems of the military were
effectively analyzed by Brigadier-
General F. E. Stoner, Assistant Chief
of the U. S. Signal Corps. He pointed
that there are four major assignments
of the Signal Corps . . . supply of sig-
nal communication and other electrical

. equipment for the entire Army, train-

ing and equipping of troops for signal

companies and battalions in the field, |

the operation of the Army’s world-

wide communication network, and the

photo and motion picture service.
“The Signal Corps is responsible
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down to and including the regi
echelon,” said Gen. Stoner. “Jt

with their own personnel, but di

sional Signal Corps specialists are

sponsible for equipment issye and
pair.

“To each division is attached a «
vision signal company. Each A
corps has a signal battalion. In a
tion, each field army is allotted a h
quarters signal service, a signal
struction battalion, a signal operatio
battalion, a radio intelligence co
pany, a signal depot company, a si
repair company, a signal pigeon co
pany, and a signal photographic co
pany. To supplement these Si
Corps units of the field army, the ar
commander can also call upon
GHQ reserve, from which Si
troops of various categories may
drawn by the army requiring th
services. There are eighty-one dj
ferent types of special signal units,

“During the remainder of the
1943, the Signal Corps will be requir
to secure the services of a consid
able number of highly skilled techn
cians who are qualified as radio er
gineers—men who are experienced i
the design of fixed radio facilities
etc., their construction, maintenane
and operation—with the capabilities ¢
acting upon their own initiative whe:
the necessity arises, utilizing avail
able equipment.

“The number of such individuals {8
unfortunately, very limited and as th
military requirements of the Arme
Forces increase, there develops a dr
upon industry for this type of persofy
nel. Visualizing the present and fi
ture needs of both Armed Forces a
industry to sustain communications, §:
is vital that personnel should be Sys
tematically drawn from industry tJ
meet the needs of the service. It i
believed that the radio industry
willing to extend full cooperation ir
making available to our Armed Ser
vices a reasonable number of this type
of personnel, '

“It is hoped that the NAB will cond
tinue cooperation by the appointme
of a committee to work in conjunctior
with the Officer Procurement Servi
Its function would be to recomme
individuals who meet the requiremen
for temporary appointment in a co :
missioned grade in the Army of the
United States for assignment as radia
engineers.” .

ll‘
i
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Photo, Courtesy Mid-Continent Airlines showing current Wilcox installations

Uninterrupted Service
IS Vital to Safe Air Transportation

fependable communications are the keynote. There must be no failure. For
ears, Wilcox has made radio equipment to help carry on flight control safely.
loday, the “know-how” of Wilcox facilities is entirely devoted to manufacture
fr military needs. After peace is

tcured, the marvels of radio develop-

aent will be working for better living.

\' Ay ’ WILCOX ELECTRIC COMPANY

14TH & CHESTNUT KANSAS CITY, MISSOURI
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e (Top} . . . analyzing the mother quartz ir
an oil bath with mercury vapor light.

(Left) . .. a @ meter channel selector use

100, IOWATT -

WIRE WOUND Qe | to approximate the frequency of crysta
blanks before issuing to final finishers. Th
frequency of the blank can be determine
even though it will not oscillate in th

standard circuit.
°

Equipment shortages caused by demands
of war have prompted the development

of many effective alternate methods of |
production. Two contributions of this B \
nature appear below; at left, we see ‘ ‘ |
quartz cutting with a converted drill

-_—

press, and at right, abrasive mixers, that
were once dough mixers,
°

*[All photos and diagranmis are presented through the
the courtesy of the DX Crystal Company]
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|

{Top) . . . optical-electrical orienting unit
that checks optical axis in preparation for »_—|||||||:+
orientation. 225 V. "¢’ BATTERY

{Right) . . . a d-c bridge amplifier used
in conjunction with the planoscope for
orientation of quartz in all its stages. This
instrument is capable of accurately orienting
mother quartz without any preparation of

the faces to within about 5 minutes of an arc.
™

(Below, left) . . . close-up of a lapping

| F A R T Z c R Y s TA Ls machine in operation.
r‘ : (Below) . . . diamond wheel edge grind-

ing machines used in dimensional step.
®

(Continued on page 64)
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HIGH FIDELITY SYSTEMS

(PART TWO OF A TWO-PART PAPER)*

by A. JAMES EBEL

Chief Engineer, WILL

gathering in enclosed spaces

the acoustics of the area have
been noted either consciously or un-
consciously. Some attempts toward
uniform acoustics were made in the
ancient Greek theatre, but it remained
for Professor Sabine in 1895 to start
his scientific investigation on the
acoustical properties of rooms. Since
the advent of high fidelity transmis-
sion systems, room acoustics develop-
ment and design have become a vital
consideration.

The block diagram in Figure 1
(Part 1) left out two important com-
ponents, the room in which the sound
waves were generated and the room
in which they were produced. If we
assume that the quality of sound heard
in the originating location will be

EVER since people have been
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satisfactory and that the transmission
system will be capable of reproducing
this same effect in the receiving room,
the acoustics of the originating room
may be disregarded as far as fidelity is
concerned. However, since all prac-
tical listening rooms have acoustical
properties—other than complete ab-
sorption of sounds—those characteris-
tics must be considered a part of the
listening system which will alter the
fidelity of the sounds being heard.
The acoustic problem outlined above
is the result of monaural transmission
rather than binaural. As was stated
in the first part of this paper, the ear
is a highly directive listening device
and can focus its attention on the di-
rect sound to the partial exclusion of
the reflected sound. If a binaural sys-
tem: were used with microphones lo-
cated in the ears of an Oscar and two
complete channels to a pair of head-
phones on the listener, the listener
would be able to listen just as if he
were part of the, audience present at
the point of origination. The acoustics
of the listening :room would be im-

*Part 1 appeared in April CoMMUNICATIONS.
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Figure 8
Frequency response
characteristic of a
wide range receiver
when placed in the
three positions shown
in the plan view of
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(Courtesy,
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material because the headphones
would eliminate all but the direct
sounds. There are, however, many
difficulties besetting binaural systems.
The requirement of two channels is
difficult if not impossible of attain-
ment in many systems.  Listeners
would not like to be tied down to the
headphones while listening. An final-
ly, it is impossible to transmit bass
tones faithfully with headsets since
part of the sensation is one of feeling.
The last two objections would be elim-
inated by the use of a sterophonic sys-
tem but that would require at least
one more channel and is not particu-
larly adapted to the small room.

Studio Characteristics

If the originating studio were made
perfectly absorptive, i.e., reverberation
equal to zero, then the sounds from
the studio could be transplanted by
the transmission system into the re-
ceiving room. Assuming then the
acoustic properties of the room are
satisfactory for listening to the type
of sound being considered, the system

(Continued on page 26)

AUDIO DEVELOPMENT
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R May we design a war unit to “y_our c:pplicatibnf.’

° ° Engineering starts with research, continues through the
E n g l n e e r l n P B 0 n U c T conference table, and then goes through the proving of elec-
> & trical design, sealing methods, vibration test, ete. -

The production of war units generally requires

® . precise control, This requireg the gcientific choice of
n gln e e rln g P R 0 n “ c T l 0 N workers for specific operations . . . the use of mod-
= s ern methods throughout . . . and continuous control

of quality and production flow.
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might be considered an ideal repro-
ducing system. However, there are
two major drawbacks to this system.
In the first place the performers, op-
erating under unnatural conditions,
would not be able to reproduce accy-
rately the sounds they intended to pro-
duce. And secondly, the music would
lack a spatial characteritic; that is the
sound of a whole orchestra coming
from a point source, the loud speaker.
The very fact that the studio has re-
verberation tends to create the illu-
sion of space. The longer the rever-
beration time, the larger the studio
seems to the listener, and the more he
feels transplanted into the originating
location. Unfortunately there are limi.
tations on the amount of allowable re-
verberation before other undesirable
effects become apparent.

On the other hand, if the listening
room could be made completely dead,
then only the acoustic characteristics
of the originating room need be con-
sidered. If, as stated above, these are
comparable to the actual situation, the
result would be a satisfactory situa-
tion. The erection of rooms complete-
ly dead—reverberation time equal to
zero—is, of course, entirely out of the
question so that the best that could be
done is to treat the rooms as much as
possible. Fortunately, in homes the
rugs, drapes, and furniture provide for
considerable absorption. In theatres
the acoustic treatment plus the absorp-
tion due to the audience, makes for
fairly desirable listening conditions.

Monaural System

If the monaural system must be
used, the best that can be hoped for
is an acoustical compromise. Getting
down to more concrete material, the
effect of the room acoustics on the
sound received at the ear may be an-
alyzed into (1)—a change in the fre-

quency response of the system, (2)—
a change in the damping characteristic
of the system, (3)—a change in the
over-all noise level and (4)—a pos-
sible amplitude distortion increase.
Figure 8 shows the variation of fre-
quency response observed at three dif-
ferent points in a typical room setup.
This data was gathered by Olson and
Massa’, using a standard broadcast
high fidelity receiver and a cathode-
ray level recorder. The frequency re-
sponse distortion is due to, (a)—
standing waves within the room and
(b)—variation of absorption with fre-
quency on the reflecting surfaces.

Damping Characteristic

The damping characteristic is di-
rectly proportional to the reverbera-
tion time of the room. From our pre-
vious discussion of the damping fac-
tor, it would seem that the reverbera-
tion time should be as close to zero as
possible. Listening tests at the Uni-
versity of Illinois have shown this to
be true in the case of reproduced
music, though not in the case of live
music. The ideal is practically im-
possible of attainment, however, and
therefore a compromise must be ac-
cepted. Figure 9 shows the reverbera-
tion time recommended for various
types of listening situations. The in-
crease in absorption in a room also de-
creases the variation of frequency re-
sponse due to standing waves and in
the ideal room (T = O) standing
waves should be completely eliminated.
The reverberation time is not a true
indication of how well the standing
waves will be surpressed, since there is
a very important distribution factor in
the location of absorptive material.

The addition of 'acoustic absorbing
material to the reflecting surfaces of
a room also lowers the average noise
level of the room which will have an
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Figure 9

Recommended reverberation times for listen-

ing situations; solid curves for motion pic-

ture theatre, dotted curves for average

home. A = 100 cycles; B = 250 cycles; C —
500 to 2500 cycles.

important effect in determining what
the dynamic range of our system
should be. There are two possible
sources of amplitude distortion dye to
the surrounding room and its fittings.
The most important is sympathetic vi-
brations set up in some vibrating sys-
tem in the room such as Joose win-
dows, nick-nacks on shelves, etc. The
second possibility is the introduction
of distortion due to the acoustic coup-
ling of the receiver changing over
wide ranges when standing waves are
set up.

The above discussion points to the
importance of the acoustic characteris-
tics of the listening room. This im-
portance is minimized somewhat by
the directional listening properties of
the ears. Some investigators have
thought that the ears were not respon-
sive to a certain amount of frequency
response distortion—say three to five
db, plus or minus. It is the author’s
opinion that the ear by its directional
listening properties, listens to the di-
rect sound from a loud speaker to the
partial exclusion of the reflected
sound so that the frequency response
distortion due to standing waves and
variable reflection does not actually
become as serious as is measured by
a nondirectional microphone measur-
ing device. The whole problem of
adjusting the acoustic properties of
the source and receiving locations is
one that doesn’t lend itself to an ac-
curate scientific analysis since so much
is dependent on listener opinion.

In the first part of this paper, the
allowable noise level for high fidelity
transmission was discussed, and limi-
tations set forth. A more practical
aspect of the problem is in devising
means to combat certain inherent
noises which seem to be present in all
transmission systems. All of the
noise types mentioned will be found
in transmission systems to a certain
extent, and generally in amounts
greater than that specified as allow-
able for high fidelity. Pre-emphasis is
an important step in the solution of
this problem. Equation (4)* outlines
the factors which determine the fidel-
ity of an electro-acoustic system, It
was stated that the values of all the
constants such as K,., K,, K., etc,,

(C ontimcggi on page 28)
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_ Wth the struggle becoming
increasingly fierce . . . now,

more than ever...the quality

e

of American men and equip-
ment stand out in bold relief.
| We cannot tell you where. ..

but we do know that some-
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where on all the fronts...the
quality of DeJur Aircraft and
Electrical Instruments, Poten-
tiometers and Rheostats is being subiected to the
severest of tests. Thanks to 25 years of experience and

research, our products will not be found wanting.

DeeJurlmsco(crroration

SHELTON, CONNECTICUT

NEW YORK PLANT: CANADIAN SALES OFFICE:
99 Hudson Street, New York City 560 King Street West, Toronto

MORE THAN EVER . . . iL'a impontant to beet buying Wan Bonds and Stampe
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PIPE ORGAN
B~ AVERAGE OF MALE AND

75 -PIECE ORCHESTRA

FEMALE SPEAKERS

~PIANO

300 1,000

3,000

',,_:._f.f__gzgouencv-:_,c_x;_ps.s PER SECOND

should be constant within the range of
frequencies ang amplitudes to be
transmitted, if the svstem were to
transmit faithfully all tones within this
range.

An analysis of the frequency distri-
bution of the various noises present in
transmission systems, shows that most
of the energy is concentrated at the
ends of the response spectrum. The
noise increases with frequency from
about 2,000 cycles up to the upper
limit and increases with decreasing
frequency from 100 cycles down. We
may therefore seek to improve the
signal-to-noise ratio in these areas.
The over-all response of the system
will not be altered if the gain constant
of the amplifier becomes :

Ki =K/ F({) (3)
and the gain constant of the restorer :
1
K}z = K}z, (6)
F (1)

where K, is the gain without pre-
emphasis of amplifier, Ky’ is the gain
of the restorer and its associated
amplifier, and F(f) is the pre-

emphasis function; a function which
relates the amplitude to the frequency
of the waves being transmitted with
the particular type of pre-emphasis
being used.

The use of pre-emphasis is possible
only because the energy in most of
the program material to he transmitted
by the electro-acoustic system is con-

*Eq. (4)
1 = a,E, cos w,t + a,E; cos w,t 4

32E12 aaExz
+

cos 2m,t +

2
a,E,E, cos (w; 4+ wz) t 4

32E1E2 COS ((1)1 e (1)2) t +

a.E.? a,FE?
T + —— cos 2.t

where E, is the amplitude of the fre-
quency w,;

where E, is the amplitude of the fre-
quency o,; and

where a; and a, are the coefficients of
the first two terms of the power
series of the non-linear element.
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Figure 10

Energy distribution of several types of popu-
lar sound sources.

centrated in the middle range and falls
off rapidly at both ends.

Analysis of Figure 10

Figure 10 shows the energy distribu-
tion of several types of sound sources.
It may be seen from this that all
Sources have low intensity at high
frequencies while all but the pipe
organ drop off also at low frequencies,
In choosing a F(f) ideal for trans-
mission systems a number of factors
must be considered, besides the dis-
tribution factor illustrated in Figure
10. Some mediums impose other limi-
tations on the amplitude versus fre-
quency curves. All systems using disc
recordifigs must be mechanically con-
stant amplitude below the cross over
point if cross-cutting is to be avoided.
Electrically this gives rise to a charac-
teristic falling off at the bass end of

(Continued on page 62)
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HYTRON'S SOLE PURPOSE for the duration
is to maintain an always-increasing flow of
tubes into the radio and electronic equip-
ment which is playing a vital part in winning
this Radio War. It is our firm conviction that
the torch of Liberty which Hytron is helping
to keep burning will light the way to the
unconditional surrender of our enemies and

to an electronic age which will amaze a

freed world.
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POLICE-UTILITY SYSTEMS a0

Analyzed At

Annual

Northeastern

RADIO AND TELEPHONE SERVICE
BY F. A. GIFFORD

New England Tel. & Tel. Co.

T ix probably not well known that
I in the 1880’s, Alexander Graham

Bell, the inventor of the telephone,
transmitted speech over a beam of
light, using reflectors in much the
same way that u-h-f are directed today.
He called the system the photophone
but it was later called the radiophone
because it employed frequencies not
limited to the visible range. Here we
have the earliest use of the word
radio in the sense employed today. Tt
was many years before Marconi de-
veloped practical wireless telegraphy
or radiotelephony became a reality,
The first public telephone service by
radio by the Bell System was in 1920
between Catalina Island and Long
Beach, California. In 1927 the first

transatlantic telephone circuit was es-
tablished. Since that time the extent
of use of radio by the System to sup-
plement its wire network and to pro-
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vide types of service for which wire
lines are not well adapted has been
constantly expanding. Telephone serv-
vice to ships and vehicles, of course,
falls in this latter category, since radio
is the only means available at present
for providing this type of conununica-
tion,

We followed these developments
with considerable interest and estab-
lished the first radiotelephone service
in our own territory in 1932. This is
4 service to ships at sea, officially
termed a coastal-harbor service by the
Federal Communications Commission.
The usefulness of this service to the
original subscribers caused a rapid in-
crease in business, and in 1941 our
shore station handled communications
with 568 different vessels. Of course,
in 1942 such communications were ma-
terially reduced.

Having acquired some experience in

- Moo ricanradiohictary cam

the methods for using radio in connec-
tion with wire lines for telephone serv-
ice, and trained radio operating per-
sonnel for this service and for setting
up radiotelephone circuits in case of
failure of wire lines during emergen-
cies, such as hurricanes, sleet storms,
fires, etc., we began to give serious
consideration to the establishment of
radiotelephone service to vehicles. We
had been giving some thought to such
a service for several years, but the
equipment to furnish a service of a
grade considered suitable was not
available. It was apparent that the
users of a service involving vehicles
would in most cases be those accus-
tomed to wire line telephone service,
which we consider to be high grade.
The contrast between wire line trans.-
mission and the transmission over
radio systems available for mobile use
at that time appeared too great to
justify offering it to telephone sub-
scribers., However, when the f-m sys-
tem of radio transmission was made
available this difficulty appeared

(At left) . . . the rack and panel u-h-f unit

at Massachusetts State Police containing the

250 watt f-m transmitter, car receiver, sta-

tion receiver and power supply. (Below)

- antenna on 3,000-foot mountain used by
the State Police. (See page 32.)

UTILITY-PROTECTION COMMUNICATION SYSTEMS
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AIRCRAFT NOISE PROBLEMS

D is¢trict

Al E E

M e et ing

solved, and definite plans to proceed
were formulated in 1940.

In accordance with the rules and
regulations of the Federal Communi-
cations Commission, it was planned to
offer an emergency radio service to
organizations which could qualify
under the rules for such service. In
this classification would be included
public utility companies and other pub-
lic service organizations requiring
communication during emergencies
jeopardizing life, public safety, or im-

| portant property.

F-M Transmitter

The equipment arrangements agreed
upon included a 250-watt f-m trans-
mitter to operate on a carrier fre-
quency of 39,860 kilocycles; five or six

. f-m receivers to receive a carrier fre-

el ———

0

quency of 35,140 kilocycles from cars;
one car equipment for test purposes
and several more to be obtained later
for maintenance trucks and a control
terminal to connect the radio channel
with the wire network. Arrange-
ments were also planned at a special
switchboard position to permit con-
nections to be established between cars
and any telephone subscriber. The
arrangements for signaling cars pro-
vided for -dialing individual cars if
equipped for selective signaling or for
calling by voice. The former method
eliminates the necessity for keeping a
loudspeakét turned on at all times in
the car, but, of course, requires addi-
tional equipment. This system is of
particular value to those companies
who wish communication between
cars and any one of many telephones.
It eliminates the necessity for the user
providing fixed transmitter equipment
and having a group of licensed opera-
tors for coverage at the control point.
To us, it also appears a quite advan-
tageous arrangement for those who
wish to share the operating expense
and the investment in a fixed trans-
mitter.

Unfortunately, due to the War, we
have been unable to put all of these
plans into execution. However, one
of our transmitter units is substan-
tially complete. We have one auxil-
iary receiver at one site, and we have
built -.a control unit which will not
provide the universal ‘service orig-
inally planned but will permit com-
munication * between cars within a

UTILITY-PROTECTION COMMUNICATION SYSTEMS

Closeup of car con-
trol, showing micro-
phone - receiver unit
and hang-up box,
used by the Massa-
chusetts State Police.
(See page 32.)

radius of approximately 12 miles from
our main office and selected stations
such as PBX extensions and also be-
tween cars. The remainder of the
equipment appears unobtainable at
present.

Coverage Area

One of the first items to determinc
in engineering our system was the
transmitter coverage area. Since we
could not know definitely in advance
who besides ourselves might use the
service and the areas in which they
might desire to operate, it appeared
logical to plan on as large a coverage
area as possible centering about our
main office, but without undue ex-
pense. Since there were obvious cost
and maintenance advantages in having
the equipment located in telephone
company buildings, the highest com-
pany owned building in the vicinity,
was selected as the transmitter loca-
tion and a fifty-foot iron pole was
erected on the roof to support the co-
axial antenna. The total height of the
antenna above sea level is approxi-
mately 280 feet.

In connection with the selection of
a site for our coastal-harbor station in
1931, a number of so-called synthetic
surveys were made. That is, compu-
tations of field strength at various
points on the coast which it was de-
sired to serve were made, assuming
several possible station locations.
Actual test results checked very well
with estimated field strength values,
but in this case, the medium frequen-
cies (2 to 3 megacycle band) were in-
volved and most transmission paths
were over water. The problem of ac-
curately computing transmission over
rough surfaces, particularly at the fre-

www americanradiohistorv com

for

quencies at present emploved
vehicular service is impracticable al-
though test results may be explained
by taking reflection, diffraction and
refraction into account. Therefore it
was decided to conduct a coverage
survey using the same fixed equipment
to be employed in providing service
and a typical mobile equipment. This
type of survey is qualitative only, of
course, and we obtained no actual field
strength or noise measurements. An-
other method which was suggested
was to climb the antenna pole to the
midpoint of the antenna and sight in
all directions, the horizon to be con-
sidered as approximately the limit of
transmission. This idea, of course, is
based on the theory of optical trans-
mjssion limits, i. e.,” no intervening
terrain between transmitting and re-
ceiving antennas. On a conservative
basis this theory would hold in prac-
tice but we know that on account of
u-h-f transmission phenomena, trans-
mission may be extended beyond the
optical limits or may be reduced in the
presence of noise. These various phe-
nomena were observed in the course
of the tests.

Phonograph for Tests

The fixed transmitter input for the
tests was a phonograph with a record
of a technical discourse, and station
identification announcements were
made every fifteen minutes. The ob-
servations were made in a car which
was driven away from the transmitter
to the approximate limit of transmis-
sion. Then, this distance was used
as a radius in order to approximately
trace the limit of commercial transmis-
sion. The determination of this outer
limit, of course, depended upon avail-
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able roads. The work was done. with
some care as the plan for tests pro-
vided for two limits . . . (1)—good
transmission and (2)—fair transmis-
sion. At the conclusion of each day’s
work, the return trip was made over a
different radial route with observa.
tions continuing until the arrival at
the transmitter. The approximate
transmission limits were thus traced.
Within the area enclosed by the limit-
ing lines, the transmission was ob-
served along about ten radials and at
various other points where because of
topography or the possibility of the
presence of man-made noise, it was
thought that transmission might be
difficult.

Observation Standards

At this point, it might be well to
define in general terms the standards
used in observations of “good” and
“fair” transmission. Transmission was
considered good when a conversation
could be carried on or the signal heard
with about the same ease as over a
normal wire line connection. Fair
transmission was slightly lower in
grade with perhaps a slight amount of
background noise necessitating an oc-
casional repetition or failure to clearly
receive a few words of the record.
The transmission grade designated as
fair is reasonably good. It appeared
necessary to set a fairly high standard
because in the vehicular system as
planned, connections may be estab-
lished involving telephone subscribers
who have seldom if ever talked over a
radio circuit and would require practi-
cally as good transmission as over
wire line circuits to carry on satisfac-
tory conversations. The situation in
the case of two operators who custom-
arily transact business over a radio
channel in quite different. They be-
come proficient in talking over noisy
and distant circuits which would be
entirely unusuable for the uninitiated.
The purpose of this explanation is to
emphasize that the coverage to be de-
scribed is probably much more lim-
ited than would be assumed if the Sys-
tem were not to be used by the public.

Optical Transmission Paths

The approximate average distance
from the transmitter was 25 miles.

It might be interesting to compare
these limits with the optical transmis-
sion path. Theoretically, in accord-

ance with the formula d = 1.23\/H
where d = the distance to the hori-
zon and H = the antenna height, an
object at sea level should be visible
from the midpoint of the antenna for
a distance of 20 miles. Since an ob-
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ject at an elevation above sea level
should be visible for a greater dis-
tance and since the terrain covered
in the tests was for the most part
considerably above sea level, the theo-
'y appears to hold in general but with
some variations which will be de-
scribed,

In general, the terrain surveyed re-
sembled the approximate shape of a
shallow bowl or basin with the lower
edge tipped down along the sea coast
and the upper edge west of the city at
an elevation of about 500 feet. To
the north and south, the slope toward
the ocean is fairly uniform, except for
an area which rises to a peak of over
600 feet. The outer edge of this bowl
1S not a continuous ridge, but at least
In part, particularly along the north-
ern edge, consists of an irregular
series of hills with gentle slopes. The
limit of fair transmission was well
in the rear of many of these hills up
to 400 feet in elevation. In many
cases, the road followed in tracing the
fair transmission limit wound between
hills of 400 to 500 feet in height. How-
ever, the fairly abrupt elevation of the
hills area surrounded by comparatively
low land caused the signal to be com-
pletely lost on the road running along
the far side of the range. On roads
to the south, the signal was again audi-
ble within a distance of less than a
mile. Although our survey could not
be termed exhaustive, we did endeavor
to locate “dead spots,” even driving
through a tunnel where the signal was
received for a distance of approxi-
mately 100 feet in from each entrance.
But the two cases cited constitute the
only “dead spots” found within the
area of fair transmission.

With the completion of the trans-
mitter coverage survey, the next step
was the determination of auxiliary re-
ceiver locations. In order to permit
cars, with their much shorter trans-
mission range than the fixed trans-
mitter, to talk back from any point
within transmitter coverage area, it
was apparent that a number of these
auxiliary receiver installations with
wire like connections to the control

point would be necessary. For rea-
sons previously mentioned, it was de-
sired insofar as possible to locate these i
receivers in telephone central offices.
Unfortunately, many of our offices are
located on comparatively low ground.

In testing these locations, the pro-
cedure followed in the transmitter
coverage survey was reversed, that is,
the signal to be observed, consisting
of practically continuous talking by
the operator, was transmitted from the
car and observations were made at the
point under test as a possible recejver
location. The results of these tests,
insofar as a correlation of transmis-
sion and topography was concerned,
approximated the results of the trans-
mitter coverage survey. The fixed
transmitter point was not selected as
a receiver location, as it early became
evident that there would be too much
interference from nearby transmitters,
The main receiver was located in a
building 150 feet in height. The ap-
proximate average range of the re-
ceiver at this point as determined by
transmission from a car with a 25-
watt transmitter was 12 miles. The
test results at other locations indicat-
ed that four or five additional recejvers
would be necessary to enable recep-
tion from any point in the transmitter
coverage area. '

In both the transmitter coverage
and receiver location tests, very little
noise was encountered and none with-
in the coverage area which seriously
interfered with transmission except
occasional diathermy noise. This lat-
ter interference effectually blanketed
transmission at times, but was of such
short duration that we were unable
to locate its source. Some automo-
bile ignition noise was experienced,
but never in sufficient volume to inter-
fere with transmission. Other man-
made noise was not an important fac-
tor in transmission, even though we
conducted tests in locations considered
likely to be difficult from a transmis-
sion standpoint such as under the ele-
vated railway line.

. In general, transmission
were better than anticipated.

results

THE MASS. STATE POLICE SYSTEM
BY GORDON MAC LEAN

Massachuse tts Department of Public Safety

FTER two years of research
A and planning the Massachu-
setts State Police have reached

the final stage of i*s installation of a

wrramericanradiohistorv-com

It is a radical change-over from
the hodge-podge of isolated stations
that operated on 1666 k¢ in a hit-or-
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Sky power depends upon both the qual-
ity and quantity of fighting planes.

And here’s how Westinghouse helps build
American sky power through the mass
manufacture of quality electrical equipment

for aircraft.

First, our engineers tackled a limited
number of difficult electrical equipment
problems. Their valuable “know-how,”
acquired in the manufacture of a variety of
products, soon placed this aviation equip-

ment on the production lines.

Second, on the production lines, these
aviation products were built in mass quan-
tities . . . built with precision . . . all super-
checked for quality . . . and now proved

in action.

This “know-how” for building similar
electrical aviation equip nent is yours for

the asking.

J-03184

GENERATORS

Develop 5.7 kw %at 28
volts. Weight, 43.5 p§unds.
Available with brushgs for
use to 35,000 feet.

BLOWER MOTORS

Cool radio transmitterf.
Available in 400-800 cycle
models. 6700 rpm. Prect-
sion-built to meet rigif
specifications. i

RELAY SWITCHES

Operate with any 28.5-
volt D. C. generator up
to 200 amperes. Designed
to withstand extremes of
weather, temperature and
vibration.

DYNAM@TORS

Convert bagptery voltages
to values spitable for radio
transmityérs, receivers and
inter phénes. Lightweight,
compéict. Models with
outpats ranging from 15
waflts up.

VOLTAGE REGULATORS

Regulate full range of en-
gine speed and load for 50-
100-200 ampere generators.

VIWESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTSBURGH, PA.
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miss fashion, with signals overlap-
ping into and from the several other
police agencies that shared the same
wavelength. In its place is an all-
encompassing two-way system that
covers the entire state with a signal
that remains almost constant.

With the aid of a state-wide survey
made by John A, Doremus, radio en-
gineer and Massachusetts Institute of
Technology instructor, and Sergeant
William T. Armstrong, officer in
charge of the State Bureau of Com.-
munications, the necessary data for the
system were made available.

108 Equipped Cruisers

There are 108 police cruisers
equipped with mobile units, One-way
receivers will be installed at the 120
local police, federal agency, fire de-
partment and medical examiner of-
fices which are served by the state
police radio system.

Mountain Problems

The variable terrain of Masschu-
setts, with 3,500-foot mountains in the
far western section, the high hills in
central Massachusetts and the sea-
level sands of Cape Cod presented a
difficult problem. Before the survey
was completed the investigators cov-
ered close to 4,000 miles and recorded
over 5,000 meter readings.

Today seven 250-watt stations are
in operation. These stations are con.
trolled by eight control units within
the four troop areas, with a control at
general headquarters. Two island
posts are equipped with 25-watt sta-
tions.

State troopers can now easily con-
verse from station to station, station
to cruiser, cruiser to station, and from
cruiser to cruiser.

Telephone Control

The main stations are controlled by
telephone land lines located at remote,
geographically strategic points. As
soon as they are available, 2-kilowatt
gasoline-driven generators will be in-
stalled to serve as emergency power
in case of failure of commercial pow-
er. The generators will be equipped
with self-starting controls that will
start the generators whenever normal
voltage drops below a pre-determined
level. An automatic cut-off will func-
tion when commercial power is re-
stored to its normal level.

Coaxial antennas, ranging from 90
to 125 feet, have been erected on the
highest points in the state to insure
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optimum reception and transmission.
Seamless steel tubing was used for the
antennas. Two of the antennas were
guyed to withstand a wind velocity of
175 miles per hour.

The antennas operate with 7% inch,
gas-filled transmission lines adjusted
to operate on a fixed station frequen-
cy of 35900 ke, while mobile units
have a frequency of 35780 ke. A
small relay in the mobile transmitter,
that changes only the crystal, permits
a close grouping of the frequencies to
allow the mobile units to operate on
the fixed station frequency, although
there is a slight deviation of frequency.

A standard 7% inch, gas-filled, cop-
per, coaxial transmission line is also
used to connect the antennas at the
top of the tower with the transmitter
located in a building at its foot.

Use of Concrete Blocks

In locations where new structures
had to be erected to house equipment
at remote points, concrete blocks
were used because they are non-essen-
tial materials and it was also discov-
ered that they stand up better in the
variable climate of the New England
section. Transite was used for added
insulation and, as a measure of fire
prevention, asbestos board was used
in the construction of rooms where
generators are housed. Considerable
thought was given to proper ventila-
tion,

The 250-watt fixed stations’ trans-
mitters are crystal controlled. The
assigned frequency is maintained with
.01 per cent under an approximate
range of 25 below zero to 100 degrees.
Normal modulations produce a fre-

quency of plus or minus 15 ke. Au-
dio pre-emphasis is used to produce
increased deviation as the modulating
frequency increases. The deviation is
15 db in the range from 500 to 3,000
cycles.

Beyond 3,000 the audio response is
greatly attenuated to prevent the gen-
eration of undesired side frequencies.
Audio limiting is provided to prevent

excessive deviation when the audio

level is abnormally increased. The au-
dio circuits have a sufficient gain to
produce a full-rated deviation when
operated from a telephone line deliver-
ing the speech input at zero db level.

The transmitter is housed in 2
single-welded steel cabinet which con-
tains all power and control equipment
for two-wire remote-control opera-
tion.

The receivers are crystal controlled
or frequency drift compensated to the
same tolerance as the transmitter. The
input circuit matches the impedance
of the coaxial transmission line of the
main antenna. The radio frequency
section of the receiver passes a band
width of about 40 kc and also provides
an adjacent-channel discrimination of
approximately 30 db.

The stations are controlled from
both the transmitter building and the
remotely located points. Control func-
tions include a main power switch;
provision for silencing one receiver
and opening the squelch of the other;
and a means of silencing both receiv-
ers and turning on the transmitter.

Two types of antenna are used on
cruising cars. Those in the lowlands
have antennas attached to the left rear
of the car, while those in the hilly sec-
tions are equipped with the roof-top

type.

RADIO NOISE IN
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BY D. K. KINSEY

SMALL AIRCRAFT

Staff Electrical Engineer, Consolidated Vultee Aircraft Corp.

HE reduction of radio noise

levels in aircraft has found a

champion in the radio engineer,
A great deal of energy has been ex-
pended in the past few years upon this
subject by engineers of various air-
craft manufacturers, equipment manu-
facturers and members of the armed
forces.

As a result of these studies, research
data, application methods and special
equipment are available to the aircraft
radio engineer for use in his constant

AR aricanrasinhictarv.com

attack upon radio noise in aircraft.

This paper concerns “small aircraft”
or those in which the maximum seat-
ing capacity is three persons. In this
type of aircraft various factors in the
problem of noise reduction, usually of
less importance, become major consid-
erations, and it is believed that specific
reference to these problems will be
helpful.

It is worthwhile at this point to re-
view briefly the principal factors which
cause radio noise and the corrective
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“BIack Seal” GLASS B by

Drec 2/ e9'
RECURDING BLAN S

‘From East and West, North and South, the

1good word goes down the line “no finer

TRY THEM AT OUR EXPENSE!

Jrecording blank was ever made.” Wrapped :
Try them out under your most exacting con-

ap in this amazing PaCkage is unequalled ditions. If they don’t come up to expectations,

!1frequency range’ complete elimination Of send them back and we'll stand the entire tariff.

Ibackground surface noises, smooth as

thoney playback qualities. Made entirely of

0Old Aluminum Discs Recoated With “Black Seal” Formula
in 24 Fast Hours!

\glass, “Black Seal” Blanks come to you in

\two weights, both with two or four holes
ghts, . No waiting! No delay! Orders filled immediately! Styli and

, h—-nothing to wow, rumble or grumble. shipping cartons supplied at actual cost!
.r’ ‘.’.: Another Gould-Moody “Scoop”l PacKARTON Shipping Container. Lightweight corrugated box

which protects delicate glass records via air, railway or truck. Safe, efficient, reduces your

é&f&"gw& s"‘fPP'ﬂg costs. Write for details.
, m’ 2 WET'S ALl 7'0P THAT 10% WAR BOND PURCHASE PLAN”

RECORDING BLANK DIVISION
the GO“[D'MooDY company 395 BROADWAY, NEW YORK, N. Y.
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measures commonly used to reduce the
radio noise level to an acceptable value.

Radio noise in a receiver is caused
chiefly by the electrical coupling of the
induction component of any noise field
to the receiver. This coupling may
occur through electric induction, mag-
netic induction, or conduction between
the antenna system or power supply of
the receiver and the electrical system,

Adequate reduction of radio noise
may be obtained by prudent applica- . 7 e
tion of electrical and magnetic shields, .
elec.trical. bondg, glectrigal filters a}nd " CONDUCTION COUPLING
engineering principles in the design
of electrical and radio systems.

A radio noise level of 50 micro-
volts or less throughout the frequency
range of 200 kilocycles to 20 mega-
cycles may be used for design pur-

RECEIVER

COUPLING EFFECT
OUTSIDE AIRCRAFT />

/ BATTERY .L  BUNDLE OF WIRES OR MAIN
NOISE SOURCE =  NOISE-SOURCE FEED LINE 0

volts depending upon the nature of the
closely confined within one compart-

poses. In any case the performance of .~ NOISE SOURCE /NOISE SOURCE
a receiver in an actual installation Y
should determine the ultimate redyc-
tion in radio noise level required. The
actual noise level will probably have C
a range of between 2 and 100 micro- I I
noise source. == ==
The present small aircraft presents = @ : K
many problems to the radio engineer in e
regard to the reduction of radio noise.
Basically, the physical size of the TO ANTENNA TO ANTENNA
aircraft dictates that the major portion
of the radio and electrical systems be
ment, the fuselage, along with hydrau- OA OG
lic, pyrotechnic, photographic equip- RECEIVER
ment, flight and powerplant controls, -
instruments, and the members of the
crew. This fact very greatly limits the
design, location, weight and size of
(Continued on page 71)

DISCONNECT
DISCONNECI_

THIS MAY BE
I1—Chief causes of noise in aircraft, 2— - NOISE METER
Simple filter unit. C is a capacitor with very
short leads. 3—Typical filter where current
carrying capacity must be considered. L,
the inductance, increases weight and size of
filter in proportion to current requirements.
In 4,5, 6 and 7 are shown methods of check.
ing noise. In 4, the noise coming through
power supply can be used to test effect of

filter units. In 5, a noise coupling check » EE%‘ED'YENR

through lead-in system. The test probe A4 e l

in 6 may be placed in vicinity of noise- ‘ 4

source. In 7, for magnetic noise source de- METALLIC SHIELD
tection, B may be placed near suspected TO FORM CIRCUIT
noise-source. §—Shielding methods. 4 shows WITH AIRPLANE STRUCT.
bond of shield in box to form complete cir-

cuit for electrical shield. B shows metallic MINIMUM DISTANCE
cover over power supply for electrical shield, = I IO X DIAMETER OF LEAD-IN
and C shows a bond of shield in box for by ) \

magnetic shielding at three points. 9—Lay- , 'AIRPLANE STRUCTURE ©)

out of antenna lead-in.
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PRECISION

Under the guidance of highly skilled
operators, the finest precision machines
are employed to insure uniform high

uality in all National Union tubes. In

is photograph a bending machine in
the Stem Department is shown doing its
war job of helping to provide this year
thelargest number of the finest electronic
tubes National Union has ever built.

Sure, winning the War is our big job right now. To
that end we here at National Union are exerting our
every thought and energy—both on our production lines
and in our research laboratories. But after the war—
what then ? It is certain that for men trained in electronics
there’ll be new worlds to conquer. For from today’s new
applications of electronic tubes specifically developed to
help win the war—will emerge countless new peacetime
applications. It is here that American business will find
invaluable assistance in designing, producing and pack-
aging the better products its post war customers will
want and demand. With the designers and producers of
these new products National Union will welcome the
opportunity to share its up-to-the-minute knowledge
and research experience.

Transmitting Tubes ¢ Cathode Ray Tube: ¢ Receiving Tubes °©
Special Purpose Tubet * Condensers ®* Volume Controlz ¢ Fhoto
Eloctric Cells « Exciter Lomps © Fonel Lomps © Flashlight Bulbs

NATIONAL UNION RADIO CORPORATION

NEWARK, NEW JERSEY LANSDALE, PENNSYLVANIA
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CLOSED-FORM STEADY-STATE
RESPONSE OF NETWORKS

For Periodic Applied Voltages

Radio

N recent years there has been a

tendency to employ single-phase

main supplies in telegraphic trans-
mitters of higher power output.  As
the output of telegraphic transmitters
is increased, the design of the asso-
ciated single-phase power supplies be
comes increasingly difticult. In con-
trast to three-phase full-wave supplies
the total rms ripple is 48.39%", thus
requiring much better filtering. Larger
chokes and capacitors are required for
a given amount of filtering because the
fundamental ripple frequency 1s one-
third that for the three-phase supplv.
High input impedance to the filter is
an important consideration from the
point of view of regulation because,

with insufficient impedance a theo-
retical regulation of 57.3¢, is pos-
sible®,

T'hus if conventional choke-input

tvpes of filters are used, the large in-
ductances used result in serious kev-
ing (or voice) transients, unless very

¢ COMMUNICATIONS FOR MAY
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(PART TWO OF A TWO-PART PAPER)*

by SIDNEY FRANKEL

Engineer, Federal Telephone & Radio

This paper covers a discussion of the
application of a simple but very use-
ful theorem representing an extension
of Laplace-transform methods in which
the solution for the response of an
electrical system is written as a
Bromwich integral by virtue of the
Mellin inversion theorem.! To the best
of the writer's knowledge, the exten-
sion used here was first presented by
Professor A. Hazeltine of the Stevens
Institute of Technology. He described
the method in a lecture course on
operational methods, given at the In-
stitute during 1939-1940.

large shunt capacitors are used.
Eventually, a point is reached where
it becomes economically unfeasible to
employ this tvpe of filter, or else the
space requirements of large capacitors
become prohibitive. Under such cir-
cumstances, the designer is often led

*Part 1 appeared in April COMMUNICATIONS.

1943

wwww-americanradiohistorns.com

Corp.

to the use of a tuned-choke type of |
filter indicated in Fig. 7.

Here L is the inductance of the
usual filter choke, R, its resistance, C
the capacitance of the choke tuning
capacitor, R¢ the resistance of the
surge resistor which is used to limit
starting surge currents, Cy is the ca-
pacitance of the usual shunt capacitor,
and R is the effective resistance of the
load, including the bleeder resistor. In
determining circuit constants to in-
sure sufficient input impedance, the
maximum effective load resistance

Figures 7 {left), 8 {center) and 9
In Figure 7 we have a tuned choke type of
filter, used to minimize keying transients in
radio transmitters. Figure 8 is a simplifica-
tion of Figure 7, to a two-mesh network
for purposes of analysis. Figure 9 illustrates
a reduction of the two-mesh network of
Figure 8 into two single-mesh networks.

CIRCUIT ANALYSES
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' likely to be encountered in actual

operation is used, since this represents
the severest condition for regulation.
Often this means that bleeder load
only must be used for the determina-
tion.

'\ Fundamental Ripple Frequency

The tuned circuit consisting of L,
C, R, and R., is tuned to the funda-
mental ripple frequency. For example,
for a single-phase full-wave rectifier
operating from a 60-cycle source the
circuit would be tuned to have maxi-
mum impedance at 120-cycles per
second. By this means a high-
impedance can be obtained at funda-
mental ripple frequency with con-
siderably less inductance than in the
untuned case.

Untuned Fliters

In the case of untuned filters, the
higher-frequency ripple components
are of negligible importance since the
input impedance increases linearly
with frequency, while the magnitudes
of the harmonics vary inversely ap-

CIRCUIT ANALYSES

®
Figure 10

Instantaneous current flow in tuned-choke

type of filter used with single-phase full-

wave rectifier. The dotted portion indi-

cates the calculated (but physically impos-

sible) backward current flow through the
rectifier.

°

proximately as the square of the fre-
quency recording to the Fourier an-
anysis.

where
e = instantaneous volts

E = crest volts
o = 2ni
f = frequency, cycles per second

t = time, seconds

In the case of the tuned-choke filter,
however, these higher harmonics need
no longer be negligible, and, in fact,
may become sufficiently objectionable
to make this type of design unusable.
As the frequency increases the im-
pedance of the tuned circuit becomes
smaller and smaller and, eventually, is
limited 6nly by R..

L mep—
360 -—-ﬁ":.: __: —

380

Whether or not these harmonics are
objectionable can be determined in any
particular case by calculation, or by
experiment, or, as is usually the case,
by a combination of both.

Determining Design

By making certain assumptions in
the case of Figure 7, we can easily
arrive at a solution for the input cur-
rent to the filter and so determine the
feasibility of a particular design.

First, we assume in advance, that
we have so chosen the circuit con-
stants that rectifier tubes will not
cut off during any portion of the cycle.
This is permissible because we hope
to achieve a design that will insure
this. Second, we neglect the im-
pedance of the rectifier itself which
includes a small resistance drop in
the tubes, and a small reactive and re-
sistive drop in the plate and filament
transformers. Third, we assume that
the impedance of Cs is much less than
that of the tuned circuit for all fre-
quencies (excepting, of course, the d-c

(Continued on page 42)
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ariable resistors (carbon and wire wound), switches

(separate
and in combination with variable resistors), plugs, jacks, key switches,

push switches, telephone generators and ringers and similar electronic

components. Also other devices not illustrated here.
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If you are a manufacturer of electronic equipment we
invite your inquiries. Our engineering skill, great produc-
tion facilities and dependable delivery service are at your

disposal. Send us your specifications.

CHICAGO TELEPHONE
Supply Company
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HEAVY-DUTY

® For oil-filled capacitor performance
and dependability in compact assem-
blies, Aerovox ““bathtub’’ capacitors are
thelogical choice.The non-inductive oil-
impregnated paper sections are encased
in a one-piece drawn metal case, with
a soldered bottom plate, hermetically
sealing the capacitor. Terminals are of
the ‘‘double rubber bakelite’’ Aerovox
construction, for an absolutely immer-
sion-proof job. These space-saver oil
capacitors are known for their long and
continuous service.

AEROVoy

1

. 3 P or
rangeq go) o;ntmg Iugs a‘;’_‘
Mounting 4t Upright

Oil.;
MPregngay
ermetic,auy_ssd
i

® These and other heavy-duty capacitorsarelist-
ed in our Transmitting Capacitor Ca talog. If you
still lack this catalog in your working library,
write on your business stationery for your copy.

i

T % NEW BEDFORD, MASS., U. S. A.
In Canada: AEROVOX CANADA LTD., Hamilton, Ont,

EXPORT: 100 Varick St., N. Y., Cable 'ARLAB'
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(Continued from page 39)
component). Thus the approximate
circuit of Figure 8 has the same cur-
rent response as that of Figure 7 ex-
cept for the d-c component. It is
clear that if we analyze Figure 8 in
place of Figure 7, then the correction
for the d-c component is

®

i = S N
U=Eg4 [RL"R RLJ

The circuit of Figure 8, however, can
be broken up into two simple separate
circuits as in Figure 9, and these cir-
cuits are readily solved for the indi-
vidual steady-state currents i, and ic.
From these, the input current to the
filter of Figure 7 is

. | 1
L=ttt Ege [RLT - R—L}

The currents i, and ic will now be
obtained. Taking first i, we have,
from Table I, pair 12 (part 1, of this
paper)

where, as before, wr = 2z, and E is
the crest value of the fully-rectified
sine wave applied. to the filter. Thus

WE (ne"’z’)eP‘dp
W v

iL=

The actual current nthe first half period s
€Pdp R,

. WE s o=t
(lL)q-J'.Zﬂ—L‘{r (P’“L)(PZ'UZ) oy L

and on evaluating the residues at the poles of

the (ntegrand

-t
[wv_e %

(I

_ Wheos@Wt-R sinwt
RE+wL2

RE+w?

0ty

®

The transient component (s

(i) =~ WE (|+epz)eptdp
Y jemia (P’“L)(PZ’UZ)("CPZ)

EWL (|+ e‘“L‘Z) -t

:

(Re+ wL)(i-e =)

Furthermore since Eg.c =f”—z by eq.(34),the

correction term represented by eq(3s)1s
s2E_ L ‘
o [RL+R RL] @

Combining equations (37), (38) and

MAARAAL S ricanradiohictary com

(39) we get for the periodic current
in the inductive branch

. R
lL:E{?Z[RL'TR = %J+ m sint
Wt cost + -_2%‘““
(Revw2i2)i-¢ %)
To obtain ¢ we have the transformed equo;non
- w(ueﬁe
(pz+af)(|-€"’2_)
_ wepli-eP)e
(p%w?)(1-€P%)(r, p+t)

whence

1 WE /'
<7 TR,

p(n(”’z)e Pdp
(w1 %) (poax,)

|
*Xetre

The actual current in the first half period s

L) wE peridp

le) =—=—=— D% 0P e e
( )a JZWRc-/B:, (PP +tv )(P“’(c)
t R.C
I+ C?RZ

(cos(z}h(dRcCsin(dt)] ,05tsT

-,
_WE |-RCEE R
Re | 1bec?r?

The transient component is

o )ts- LE P(I*EP%)GP'dP
JETRe L (12001 €P%) )

_ 0 |Reclie€ %) et

"l 1 REC) (- €72%)

Combining egs(a)and(42) we get for the periodic
current (n the capacitive branch

2wcee !

(|+w2c2Rf)(|-e""‘T’2)

(i) - (i) = -

+ 'Z:z%z(coswt +WR.C sind)t)
.
c

Thus the total input current to the filter (s

t=i,+1,
sg(2| b L) R vCRS sin@t
TReR - RIRZ4PE AR

. .
wC WL e
t———z— *z‘zzJ“S("‘*Z TR AY
[lf(d C°RE R (Rf,ﬁ(af)(,_e “..é)

wce ot
(ee’R2C?)(1-€ %%

)J s0stsk

Equation (44) may be used to com-
pute the response of any given filter
of the configuration of Figure 7. By
the assumptions made in deriving this
equation, the calculations are not valid
if the current becomes negative during
any part of the cycle. Physically, this
is impossible. However, if the calcu-
lations show that the current would

e D e g

e, i

A
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attempt to go negative for only a small

| fraction of the cycle, then it may be

assumed that during this small frac-

| tion the current is zero, and the con-

sequent regulation may be computed
approximately. To cite a typical ex-
ample, let

2,800 volts

377 radians per second (60 cps)

= 3.44 henry

107 ombhs

300 ohms

0.5 microfarad (selected to re-
sonate L at 120 cps)

20,000 ohms

8 microfarads

2r 1 1 ‘

r = —=—=—=200167 second

® £ 60

The response curve is shown in
Figure 10. The dotted portion of the
curve shows the range in which the
current attempts to go negative, this

I

ol

0" OEFFCEH
wun

. range being fairly small.

Now this current can be thought of
as a steady value which flows into R,
and an alternating value which flows
back and forth through the shunt ca-
pacitor C,. If this alternating com-
ponent is permitted to flow freely the

2
output voltage across R is — X 2,300

n
= 1,780 volts minus the d-c voltage
drop in the choke. When the alternat-
ing component cannot flow freely, as
in the case of Figure 10, we can get
an approximation to the additional
regulation due to cut-off by reasoning
as follows: The integrated negative
current which cannot flow freely re-
mains as a residual charge on C;
which gives rise to an additional emf:

E?Q?

the integration being taken over the
period that the current is “negative.”
In Figure 10, the current varies so
steeply in this region that the integral
can be taken as the area of the dotted

triangle. When this is done we get
18
14 X —— X .0167 X 0.325
360
E = - —
8 (10)°°

= 170 volts

The percent regulation due to cut-off
is, therefore, approximately

170 x 100
- = 955%

% regulation =

1786

The extreme dip in the filter input
current is obviously due to insufficient

. (Continued on page 72)
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pELIVERIES FOR You...
INSTEAD OF T0 You...

@ Although everything we make today goes to war, it is
going to work for you just as surely as though we could
deliver it for your own use in your own plant. For today
all of America is in business for Victory, and whatever helps
the war effort helps us all. v+ v + Right now “Connecticut”
equipment is hard at work all around the globe — precision
electrical products, different in detail, but not in basic design,
from the ones you'll be using after victory. » v Once this
war is won, and present military secrets become open
knowledge, you'll know about “Connecticut” products from
your partners, the boys who are using them today. Chances
are you'll be using many electrical devices, born of this
war, to speed and control peacetime production. We hope
to continue working with you then.

e

CONNECTICUT TELEPHONE & ELECTRIC DIVISION

I A sear
A3
N meaican

NOUSTRIES
e

¢

MERIDEN, CONNECTICUT
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'Y 1943 Great Ameri-an Industries, Inc., Meriden, Conn.
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NEWS BRIEFS OF THE MONTH...—

LOW LOSS PLASTIC RESINS

Thermo plastic resins known as Polec-
tron, said to have unusual high softening
temperatures, low dielectric loss and ex.
cellent water resistance, have been an-
nounced by the General Aniline and Film
Corporation. Their properties are said
to make them useful in dielectrical ma-
terials for replacement of mica in radio
condensers. Impregnation of electrical
coils, windings and capacitors where high
insulation values must be maintained at
clevated temperatures, water and moisture
seals for various types of electrical
equipment, are among the indicated uses.

“Polectron” products are now available
in limited quantities. However, facilities
to provide a supply for industrial appli-
cations are said to be in the offing.

In tests of “Polectron” products by
standard methods, the following data have
been obtained . | (1) heat distortion
temperature, 140-160° C; (2) power fac-
tor (one kilocycle to one megacycle at
25° C), 0.10% or less; at one kilocycle
from 25° C to 100° C, 0.10% or less:
(4) specific resistivity at 400 volts, more
than 10® ohm cms; (5) dielectric con-
stant (one kilocycle to one megacycle),
3.0; (6) dielectric strength, more than
1000 volts per mill.

*

PECK OF wcco
JOINS COLUMBIA UNIVERSITY

Arthur G. Peck, studio engineer for CBS

at WCCO, Minneapolis-St. Paul, has

resigned to become a member of the staff

of the Airborne Instruments Laboratories

of Columbia University* on Long Island.
¥ ES

O'CONOR NOW FORMICA
ASS'T CHIEF ENGINEER

D. J. O’Conor, Jr., has been appointed
assistant chief engineer of the Formica
Insulation Company, Cincinnati, Ohio.

O’Conor has been with the company
for several years and is the son of D. J.
O’Conor, president and co-founder of the
company.

* ok

ko ok ok

PARTS AND EQUIPMENT
MANUFACTURERS HONOR SHURE

At its April meeting, the Association of
Electronic Parts and Equipment Manu-
facturers (formerly the Sales Managers
Club, Western Group) presented to one
of its charter members and past presi-
dents, S. N. Shure, general manager of
Shure Brothers, a large decorated cake
commemorating the recent Army-Navy
“E” production award to that company.
The presentation was made to Mr. Shure
by Jerome J. Kahn, chairman of the
Association,

RCA MORSE CODE ALBUM

A streamlined system of instruction in
International Morse Code has been in-
corporated in an RCA Victor six-record
album.

Prepared by John N. Cose, director of
instruction at the RCA Institutes, the
album and accompanying booklet are de-
signed to acquaint students with the
actual sound of the morse code letters as
they would be sent over the air and to
provide them with specially prepared
practice transmissions.

A novel feature of the morse code
album is the incorporation of Instructions
on the records themselves, with the hand-
book as a check on all practice messages
transmitted.

* % %

WHITE STAR WON
BY RCA AT HARRISON

A white star has been added to the
Army-Navy “E” flag at the RCA oplant
in Harrison, New Jersey.

The Army-Navy “E” flag awarded to
the RCA Victor plant at Camden, New
Jersey, now has two stars. The Army-
Navy “E” pennant also has been pre-
sented to the workers of Radiomarine
Corporation of America, which in addi-
tion has been awarded the U. S. Mari-
time Commission’s “M” pennant and
Victory Flag.

ok

BIERWIRTH NOW ON W. E. BOARD

Frederick W. Bierwirth, vice president
and telephone sales manager of Western
Electric, has been elected a member of
the board of directors. Mr. Bierwirth
joined Western LElectric in 1912,

*) * ES

STRATTON ENGINEERS
SURVEY UNIVERSAL

Engineers from D. V. Stratton and Co.,
San Francisco industrial managers, are
making a time and motion study survey
of the Inglewood plants of Universal
Microphone Cormpany, to utilize existing
facilities and provide for immediate ex.
pansion for maximum production.
£ k%
MICROPHONE DROP TEST MACHINE

A testing machine that picks up and
drops microphones on their heads, 20,000
times, to check durability, has been de-
vised by O. C. From, in charge of the
experimental laboratory in the telephone
division of Federal Telephone and Radio
Corp., Newark, N. J.

Five microphones can be tested at a
time.
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WMC ASKS FOR ENGINEERS

If you have professional training or ex-
perience in engineering and/or related
fields or physical sciences and unemployed
because construction work has been
stopped or for other reasons ; employed in
less-essential activity and seeking a trans-
fer to war work, or working, but feeling
that your abilities are not fully used on
your present job, the WMC would like
you to write them.

Address the letter to the National
Roster of Scientific and Specialized Per-
sonnel, War Manpower Commission, At-
tention: Qualifications Section, Washing-
ton, D. C. In your letter state: 1.
Whether you are now available for em-
ployment; 2. Types of work you are
qualified to do; 3. Conditions under which
you will accept employment ; 4. Whether
you are or are not already registered with
the Roster. If you are not already regis-
tered with the Roster, state your field or
fields of specialization and request regis-
tration papers.

Even if you are already registered, the
Roster, now a part of the Bureau of
Placement, War Manpower Commission,
needs to know whether you are presently
available for employment.

* k%
SUMMER COURSES AT B'KLYN POLY
The Polytechnic Institute, Brooklyn,

N. Y., has announced a schedule of sum-
mer courses to be given by the Graduate
Electrical Engineering Department under
the Engineering, Science and Manage-
ment War Training program. The courses
cover Introduction to Microwave
Theory ; Introductory Experiments in
Microwaves ; Theory of Cathode-Ray
Circuits; Experiments in Cathode-Ray
Circuits; Experiments in Ultra-High
Frequency Generators and Receivers;
Measurements at Ultra-High Frequen-
cies, and Advanced Theory of Ultra-
Short Electromagnetic Waves.
* % %

FEDERAL TEL. LAB. DIVISION
WINS "“E"
Formal presentation of the Army-Navy
“E” to the Laboratories Division of Fed-
eral Telephone and Radio Corporation,
Newark, was held recently at 67 Broad
Street, New York City.

Colonel Ira H. Treest was the prin-

cipal speaker.
X ok x

2]1-YEAR-OLD GIRL, ENGINEER
AT G.E. BRIDGEPORT WORKS
To 21-year-old Margaret Allen goes the
honor of being the first woman to work
in General Electric’s radio receiver en-
gineering section at Bridgeport, Conn.
(Continued on page 46)
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Messages like these, crackling
through the ether enable our flyers
to meet and defeat attacking enemy
forces. The efficiency of aviation
radio communications has played a
major role in our air victories, and
the engineers who design and pro-
duce this equipment deserve their
share of the glory.

That millions of feet of Lenz
wires and cables were selected for
this equipment is a source of con-

siderable pride to this organization.

The Lenz wire engineers are
always ready to consult with the
designers of communications equip-
ment on their wire and cable speci-
fications. No matter how stringent
and exacting the requirements, how
severe the conditions under which
the equipment must operate, Lenz
engineers will help you find just the
right wire for the job. '

ELECTRICAL CORDS, WIRES AND CABLES

LENZ ELECTRIC MANUFACTURING CO.

1751 N. WESTERN AVENUE CHICAGO, ILLINOIS

“In Business Since 1904"
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LABORATORY
STANDARDS

| Standard Signal
Generators

Square Wave

Generators
®

Vacuum Tube
Voltmeters

u. H. F.
Noisemeters

Pulse
Generators

Moisture
Meters

MEASUREMENTS

CORPORATION

Boonton, New Jersey

NEWS BRIEFS

(Continued from page 44)

Miss Allen joined G. E. at Schenectady,
Y., in August, 1942, when the com-
pany started a special training program
for women college graduates similar to
the company’s training course for grad-
uate men engineers.
* % x

HEATRONIC PLASTIC MOLDING

A molding process, the heatronic method,
utilizing high-frequency heating by gen-
€rating current in an electrostatic field,
has been developed at the Bakelite Cor-
poration. In this process, a preform or
rough shape of the plastic article to be
molded is placed between two plates of
the heatronic equipment just before it
1S to be put into the mold. The plates
themselves stay cool, it is said, but a
rough preformed “pill” of plastic be-
comes uniformly warm 3l through as
the radio current is generated. Thuys,
evenly heated throughout its thickness,
the plastic preform, transferred to the
mold, is said to flow into all of the
corners and sections to produce a finished
plastic part with much less pressure and
in_much less time.

In addition to the time saved, two
other advantages are claimed: First,
plastic parts can be molded in thicknesses
and sizes hitherto impractical with stand-
ard molding methods and conventional
equipment. Second, existing molds and
molding press equipment may be used to
produce plastic parts which, before the
introduction of heatronic molding, would
have required a long wait for the manu-
facture of high-pressure presses.

* * *

MINIATURE BEARING BULLETIN

A 4-page bulletin describing radial and
pivot type bearings from I8 to 5/16
inch outside diameter in both steel and
non-magnetic beryllium has been pub-
lished by Miniature Precision Bearings,
Keen, New Hampshire. A double spread
tabulation provides dimensions and load
ratings at varying speeds for each size
and type of bearing as well as showing
them in actual size.
The bulletin is available to engineers
and designers on request.
* * *

FIRST INTO LIBYA

Sergeant Bud Welsh, formerly counter-
man for J. V. Duncombe Company, Na-
tional Union tube and parts distributor
of Erie, Pennsylvania, bears the distinc-
tion of having been the first American
soldier to land a jeep on Libyan soil.
x k%
BALLANTYNE NOW PHILCO PRESIDENT

John Ballantyne, who has been serving
as vice president in charge of operations
of Philco Corporation, has been elected
president. James T. Bulkley was elected
chairman of the executive committee, M.
W. Heinritz, formerly general manager
of the storage battery division, was
named vice president in charge of the
division, and Charles F, Steinruck, Jr.,
assistant secretary, was elected secretary
in place of George E. Deming, who died
April 15th.
* % x
GLASS WORKING
EQUIPMENT CATALOG 2

A 94-page catalog with about 750 illus-
trations, covering data on designing and [
engineering of gas burners, mixers and
glass rollers for all kinds of glass work- |
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mg by hand or by machinery, has been
published by Eisler Engineering Com-
pany, Newark, New Jeisey.

* ok

MOLDING TECHNIQUE DATA

A 16-page booklet entitled Techniqute of
Molding Low Loss Phenolics has been
published by the Bakelite Corporation, 30
East 42d Street, *Ne:v ¥ork City.

DUAL GONIOMETER X-RAY

CRYSTAL UNIT

An  x-ray Qquartz analysis machine
equipped with two goniometers, with a
newly-designed natural face orientation
table as optional equipment, has been an-
nounced by Phillips Metalix Corporation,
419 Fourth Avenue, N. Y. City. Bulletin
202 describing the new apparatus is avail-
able.
* k%

WARD LEONARD WINS "E" RENEWAL

The Navy Board for production awards
has notified Ward Leonard Electric Co.,
Mount Vernon, N. Y., of the Army-Navy
“E” award renewal for their continued

volume production.
* * *

COLLOIDAL GRAPHITE
LUBRICANT DATA

A 4-page illustrated bulletin, 423-W, on
“dag” colloidal graphite as a high tem-
perature lubricant has just been released
by the Acheson Colloids Corporation of
Port Huron, Michigan. This bulletin dis-
cusses liquid and semiliquid lubricants in
high temperature applications. It also
gives case study information on the use
of “dag” colloidal graphite for foundry

(Continued on page 50)

TOOLS ¢ DIES
STAMPINGS

HEAT
TREATING

Output
Transformers
of highest
permeability

Audio, Choke,
Output and Power
Transformers in
Stock.
Write for
dimension

(cast or sintered)

Cobalt, Chrome or

Tungsten, cast, formed

or stamped. Engineering co-

operation backed by 40 years ex-

perience insures quality, dependability
and service.

Thomas & Skinner

Steel Products Co.
1113 E. 23rd St.

Indianapolis, Ind.
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TOMORROW!
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SALUTE 70 THE WORKERS
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Planes may become as
commonplace as today’s motor cars

WITHOUT VISION, THE PEOPLE PERISH”.

But we have a vision of a brave new world —
wherein all men are free and all men share in the
rewards of a more glorious civilization.

What the face of this world will be like, none can
D E S l G N ER s know. Will factories be of revolutionary design—
lighted by the health rays of artificial sunlight? Will
AND MANUFACTURERS the workers travel to and fro in their own planes—
of all types of precision with ample leisure for education and relaxation?
electrical apparatus . )
including This much we know. Out of modern, forward-looking
D.C. & A.C. Motors for industries such as Small Electric Motors (Canada)
specialized purposes Limited, will come electrical equipment, for ships and
Aircraft Generators planes, for factories and homes, of revolutionary design.
Aircraft Engine Starters . . .
‘Alternators For here is a new company 1in Canada — with new
Motor Generators ideas and ideals. Now engaged solely in original
M Elec”?‘;LP umps designing and precision making of essential war
otors with Governors equipment, Small Electric Motors (Canada) Limited
Gyros, etc. ] =
ooks confidently to a brilliant post-war future.

Swmall Clectric Motord (eanacfa) Limited

and its subsidiary
Semeca IWW .['im.ded
LEASIDE a TORONTO 12 »  CANADA
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(Top}) . . . at the

P

bl g teh OB

Shure Brothers Army-
Navy "E" ceremo-
nies. Left to right:
Marion De Block,
Shure employee, who
accepted the "E"
pin award; Lt. Col.
Nathan Boruszak, and
S. N. Shure, general
manager of Shure

AT

‘lE’!

AWARD
PRESENTATIONS

(Top) ... at Sprague
Specialties Co. cere-
monies. R. C.
Sprague, president,
at left, holding "E"
pennant, presenfed
by Brig. Gen. A. A,
Farmer, U. S. Signal
Corps. Flags were
presented to both

Brothers.

(Below) . . . the Army-Navy “E" cere-
monies at Thordarson. The pennant was
presented to R. E. Onstad, president of
Thordarson, by Lt. Col. John M. Neihaus
of the U. S. Signal Corps. Others who
attended the ceremonies were Dr. C. F.
Burgess and members of the board of
directors, as well as officials of the Army,
Navy and private industry.

¢ COMMUNICATIONS FOR MAY 1943

(Left) . .. the White Star "E" pennant
won by the Hallicrafters. Left to right:
R. W. Durst, Marcia Davis, advertising
manager, and W. J. Halligan. (Right)
. the White Star Army-Navy "E"
presentation at IRC. Left to right:
George Berry, president of Local 105,
UER and MWA; Harry Ehle, IRC vice-
president; Dan Fairbanks, IRC jobber
sales manager, and Alice Flannery,
union secretary,

{Below) . .. the Army-Navy "E" award
ceremonies at the Laboratories Division
of the Federal Telephone and Radio
Corp. Left to right: Maj. Gen. George
S. Gibbs, vice-chairman of Federal Tele-
phone and Radio Corp.; W. E. Boehle,
representing the employees, and Col. Ira
H. Treest, U. S. Army Signal Corps.

plants of Sprague, in
a double ceremony.
°

(Below) . . . at the Sickles Company "E"
ceremonies. Left to right: Roy F. Sickles,
president; Lt. Col. Kenneth D. Johnson,
who made the flag award; Monte Cohen,
general manager; Lt. Jesse M. LaFollette,
USNR, who awarded the "E" pins, and
Wm. Meserve, president of the em-
ployees’ Association.
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R-F and A-F POWER
AMPLIFIER, OSCILLATOR,
MODULATOR

'HOW TO MAKE TUBES LAST
{LONGER ON THE JOB . ..

! RCA advertising, for months past, has
seen devoted to operating tips on mak-
'ng tubes last longer. This valuable
‘naterial has now been

-

l:ollated into a book- fﬁ/ﬂ;if""'
el B e

L et, copy of which will | = efleisg
l"be sent upon request

{10 Radio Corporation

iof America, Commer-

@cial Engineering Sec-

ition, Harrison, N. J.

Pl sl i

‘v.‘

T
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The No. 10050 Dial Lock B

Designed for application! Compact,

easy to mount, positive in action,
does not alter dial setting in opera-
tion! Rotation of knob "A" de-
presses finger "B" which firmly
pinches dial between "B’ aqnd "e
without imparting any rotary motion
fo Dial. Single hole mounted by
means of shank '"D’’. Made of brass
—Standard finish Nickel,

NEWS BRIEFS

(Continued from page 46)

oven conveyors, kiln cars, hot punches
and piercing tools, forging dies, etc., with
references to die casting machine and
wire drawing die lubrication.

L T

SUMMERILL TUBING BULLETIN

A 12-page booklet, bulletin 443, has been
issued by Summerill Tubing Company,
Bridgeport, Pa.

Data on tapered and formed tubes and
a wide variety of special shapes are
given. It also has a guide chart giving
rather complete detailed information on
the chemical composition of twenty-five
different metals in regular production,
together with size range available for
each, and mechanical properties and phys-
ical properties.

The bulletin is available on request on
business letterhead.

L S 3

GHIRARDI TROUBLESHOOTER
HANDBOOK

A revised 744-page edition of Ghirardi’s
Radio Troubleshooter Handbook has
just been issued by Radio and Technical
Publishing Company, 45 Astor Place,
New York City.

Featured are 404 pages of trouble case
histories giving all the common troubles
and their remedies for over 4,820 receiver
and automatic record changer models, a
complete tabulation of i-f peaks and
alignment data for practically every known
superhet receiver, tube characteristics,
a basing data chart, 52 specially prepared
reference graphs, charts, tables and other
compilations. Receiving tube types rec-
ommended for substitution, special pur-
pose tubes, tube testing, receiver moderni-
zation, i-f transformer troubles, servicing
and replacement data are also presented.

The price of the book is $5 in the
U. S A.

X ¥ %

ROSE HILLIARD NOW PRIORITY
DIRECTOR AT V. J. ANDREW

Rose Hilliard has been appointed pricrity
director of the Victor J. Andrew Com-
pany, Chicago, I1l.

Miss Hilliard was formerly with the
Columbia Broadcasting System, where
she served as a technician in the en-
gineering department.

* ok Xk

RALPH HULTON JOINS CROLITE

Ralph Hulton has been appointed field
engineer of Henry L. Crowley & Co.,
Inc.,, West Orange, New Jersey. He will
cover Ohio and Michigan and will make
his headquarters in Detroit.

* * *
SOLAR STANDARDIZED CAPACITORS

Standardized capacitor listings, technical
data and illustrations, appear in new
catalogs V-1 and V-2 just released by
Solar Capacitor Sales Corporation, Bay-
onne, New Jersey.

* %k %

SALES MANAGERS CLUB, WESTERN
GROUP, CHANGES TITLE

The Sales Managers Club, Western
Group, a trade association of radio parts
manufacturers which has been in exist-
ence for over ten years, has changed its
name to the Association of Electronic
Parts and Equipinent Manufacturers.
The Association has over fifty members.
The group meets on the second Thurs-

WWwW americanradiohistorv com ==
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day of each month in Chicago. ’I‘?
present chairman is Jerome J. Kahn. |
* * %

RCA DEVELOPS AIRCRAFT
RADIO TEST CHAMBER

equipment under conditions duplicati
the stratosphere seven and one-half mil
up, the RCA Victor Division of the Rad
Corporation of America have develope
an altitude test chamber. i

struction, it makes possible the complet
testing and inspection of any piece ¢
radio apparatus by several engineers :
one time. The chamber is cone-shape
about four feet high and five feet ij
diameter at its base. It is just less thay
one-inch thick and capable of withstand
ing tremendous shocks and pressures. |
X ok

SPATES AND WOOD
OF LITTELFUSE PROMOTED §

Ash Wood, sales manager at the E
Monte, California, plant of Littelfuse
Inc., and Gerald E. Spates, general man
ager of the Chicago plant, have beer;
elected vice presidents. Irene Muellerr
secretary to E. V. Sundt, president, wa:
elected assistant secretary.

G. E. Spates
* % %

STUPAKOFF CERAMIC WINS “E" I

The Stupakoff Ceramic and Manufac-
turing Company, Latrobe, Pennsylvania,,I
have won the Army-Navy “E.”

* k%

WESTINGHOUSE PROMOTES
LUTZ, MEGATHLIN

Cedric William Lutz has been appointed
purchasing agent and Earle Megathlin
assistant purchasing agent in the Radio
Division of Westinghouse,

x ok % '

WIRING MATERIAL REPS.
APPOINTED BY G. E.

New wiring material field representatives
have recently been appointed by General
Electric. S. D. Hopper has been promoted
acting manager of the Cleveland office,
and E. O. Callander becomes the field
representative in this area. )

H. O. Dodson is the new representa-
tive in Indianapolis. The Wisconsin ter-
ritory with headquarters at Chicago will
now have K. K. Crook as representative,
The new Philadelphia representative is

H. C. Maccubbin and R, O. Snyder is 2

now the new representative in the St.
Louis, Missouri, area.
¥ k%

WAR ORDER DIVISION

e

AT LAFAYETTE RADIO

A special division to facilitate prompt

deliveries and procurement of war ma-
terials has been inaugurated by Lafayette
Radio Corporation, Chicago.

The new division will be in charge of
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Javid Muir, according to an announce-
nent made by S. W. Berk, vice president.

David Muir and 5. W. Berk

* kX

ATHE CATALOG

\ new 48-page catalog, 100-C, describing
lhe entire line of South Bend engine
isathes, toolroom lathes, and turret lathes
has just been published. The engine
1athes are made in five sizes ranging from
¥y to 16" swings. The toolroom lathes
ihre available with swings from 10" to
6”. The turret lathes are made in two
sizes, having 9”7 and 10" swings.
k& %

SYLVANIA TUBE BULLETINS

Bulletins covering  types 1R4/1294,
3B7/1291, 3D6/1299, 7C4/1203A  and
;7E5/1201 have been issued by Sylvania
Electric Products, Inc., Emporium, Pa.
The tubes are now double-branded and
~arry the new RMA type numbers as
well as the old familiar 1200 series num-
bers. The sheets include new informa-
tion and data regarding performance at
ultra-high frequencies.

The 1R4/1294 is a cathode type high-
frequency diode of lock-in construction
similar to 7C4/1203A except for lower
heater rating and reduced physical size
of tube mount. The 3B7/1291 is a fila-
ment type double triode of the lock-in
| construction, especially designed for
U modern ultra-high frequency applications.

Type 3D6/1299 is a filament type beam

power amplifier tube of lock-in construc-

tion employing the same type of filament
as is used in the 3B7/1291, allowing it
¥ [to be operated over a range of from, 1.4
| to 1.75 volts. When employed as a
il class C amplifier, 3D6/1299 will provide
‘| power output ranging from 2 watts at

20 megacycles to approximately 0.5 watt

at 200 megacycles.

Type 7C4/1203A is a cathode type
‘diode especially designed for modern
# ultra-high frequency applications. This
2t tube will successfuily operate up to 600
4 megacycles as a detector.
¢+l  The 7E5/1201 is a cathode type triode
it designed for modern ultra-high frequency
! applications. Type 7E5/1201 can be used
as a signal source or local oscillator up
to a frequency of 750 megacycles when
used in a double ended transmission line
© circuit. This type of operation is facili-
tated by a symmetrical arrangement of
double grid and *plaie >%{eads.

. ANGUS BECOMES ENGINEER
' OF G. E. ELECTRONICS DIVISION

W. M. Angus, formerly designing en-
gineer of the receiver division of the
General Electric Electronics Department
at Bridgeport, Conn., has been named
engineer of the division.

In 1940, Mr. Angus received the Coffin

(Continued on page 54)
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. . use Consolidated Radio Headphones

The superior flying skill of American pilots demands split-second
response of all of their equipment. Rugged, dependable Consoli-
dated Radio headphones are helping American flyers gain
mastery of the air on the battle fronts of the world.

Consolidated Radio is proud that the Army Air Force is using
its products to aid in the defeat of the enemies of world peace.
We pledge to continue to devote all our energy and engineering
skill to the production of headsets with built-in dependability.

Consolidated Radio’s Modern Mass Production Methods Can Supply
Signal Corps and Other Headphone Units in Quantities to Contractors

CONSOLIDATED
RADIO PRODUCTS CO.

SPECIALISTS IN MAGNETIC AND E ECTRONIC DEVICES
350 W. ERIE ST, CHICAGO, U. S. A.
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VETERAN WIRELESS OPERATORS ASSOCIATION

A

W. J. McGONIGLE, President

PERSONALS

E had a pleasant visit with

Lieutenant Commander A. F.

Wallis, Executive Officer of
the Maritime Training  Station at
Huntington, L. I. The complement
of this new station includes hun-
dreds of embryo wireless operators
and almost two hundred administrative
personnel.  Included on the staff of
instructors are many old timers in the
field of wireless. The outstanding suc-
cess of the training program thus far
is in a large measure due to Com-
mander Wallis’ efforts in rounding up
personnel and equipment in the months
preceding the opening of the station.
... Had a pleasant chat on the phone
with Frank Orth, one of the main-
stays of the Columbia Broadcasting
System’s technical staff. Frank is
anxious for another get-together in the
near future. Watch for a notice in the
mails. . . . Henry Steinberg, commer-
cial representative for Cornell-Du-
bilier, continues traveling about the
country with always an eye open for
VWOA prospects. He is unquestion-
ably one of our most enthusiastic
boosters. . . . A recent phone con-
versation with Bill Simon, our hard-
working treasurer, found him busy
day and night with his duties as gen-

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

eral manager of the Tropical Radio
Service Company. . . . Some of the
Chicago members should contact
George Martin of Radiomarine in Chi-
cago, who would like to arrange a
meeting there. Guy Entwistle,
president of Massachusetts Radio
School, continues active in Association
affairs in the Boston area. Let’s have
some news of the doings up there GE.
... Ran into G. B. Rabbitts, one of the
real pioneers in the field of wireless,
who continues active. He has re-
cently returned from an eleven-
months trip as Radio Officer of an
American vessel to the Near East.
Our prexy sailed as fellow Radio Off-
cer with GBR on four different ships,
perhaps a record of some kind. Con-
gratulations GBR on your record of
over thirty-five years continuous serv-
ice as Radio Officer aboard some of
the finest ships under the American
Flag. That, too, is probably some kind
of a record. . .. How many of you have
thought of dropping a note, or perhaps
a few packages of cigarettes to ‘Doc’
Forsyth, Radio Officer at Saijlor’s
Snug Harbor, Staten Island, N. Y.?
‘Doc’ is now totally blind. A message
of greeting from some of those who
knew him years ago will be read to
him by his Leader. We know it will

COMMUNICATIONS FOR MAY 1943

NEWS

GEORGE H. CLARK, Secretary

The board of directors o
the VWOA. Standing, lef
to right: W. S. Fitzpatric

Wm. C. Simon, J. R. Pop
pele, George H. Clark, A,
J. Costigan. Seated, left to!
righf:WilliamJ.McGonigle,
Cmdr. Fred Muller, C. D,

Guthrie.

1
|
i
i
|

|
do much to relieve the monotony forl
one, who has in his day, visited most
of the ports of prominence in the worldh
to receive word from his former asso
ciates. So please take time out to dol

this.

ROM William ]J. Halligan, presi-
dent of the Hallicrafters, has also

' come a letter of thanks for the
Marconi Memorial Medal of Achieve-
ment award, of which we are proud.

Says “Bill” Halligan: “Words to
describe my feelings in accepting the
Marconi Memorial Medal of Achieve-
ment are difficult for me to find. '

“Twenty-seven years ago I went to
work as a wireless operator for the
Marconi Wireless Telegraph Com-" |
pany. [ continued at sea as an opera-
tor for a number of years after that,
These years as an operator have left
an indelible impression upon me and [
can truthfully describe them as the
happiest years of my life.

“I think, therefore, that I am un-
derstating it to say that I am supremely
happy that the Veteran Wireless Op-
erators Association should see fit to
present me this Medal and in this way
elevate me to such illustrious company

(Continued on page 75)
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% Today they are off the air. . . voices stilled . . . home-built rigs care-
fully covered. For most of yesterday’s “hams” are lending their experi-
ence, knowledge, and ingenuity to the war effort . . . creating and per-
fecting new communication devices . .. the amazing new flight recorder,
for instance . . . or Radar. But whether they work in a wartime lab or
have their "office” in a Foriress, they are still close to one of their early
friends—""Relays by Guardian™.

One of the newer developments is a multi-purpose aircraft radio relay
pictured at the right. It is built in contact combinations up to three pole,
double throw. Coils are available in resistances from .01 ohm to 15,000
ohms. At 24 volts DC it draws 0.12 amperes. This relay is also built for
AC with a contact rating of 1272 amperes at 110 volts, 60 cycles. Stand-
ard AC voltage is 92-125 volts but coils are available for other voltages.

E LAYS B |N

Aircraft Radio Relay
DC Model—Bulletin 345
AC Model—Bulletin 340

Write on your business letterhead for these new bulletins: B-8, Six pages of Aircraft Contactors—195, Midget
and Signal Corps Relays — B2A, Aircraft Relay — SC65, Solenoid Contactor.

GUARDIAN

1623-6 WEST WALNUT STREET

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR

ELECTRIC

CHICAGO, ILLINOIS

INDUSTRY

COMMUNICATIONS FOR MAY 1943 e 53
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Y EQUIPMENT

.. due, in part,
to extensive
research being
undertaken in
the N-Y-T Sample
Department

THE development of new-type trans-

formers to diversified and extremely
critical specifications . . . their perfec-
tion for accurate and dependable
functioning under varying operating
conditions . . . mechanical and dimen-
sional designing to meet physical limi-
tations of the applications—all these
make up the work of the N.Y-T Sample
Department. And all are tremendously
important in safeguarding our Armed
Forces, and increasing the life-span of
their machines and equipment,

The N-Y-T Sample Department s
Prepared to give immediate considera-
tion to your special problems and make
deliveries within q matter of days.
Send us your inquiries,

NEW YORK
TRANSFORMER
COMPANY

28 WAVERLY PLACE, NEW YORK, N. Y.
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NEWS BRIEFS

(Continued from page 51)

Award, highest honor

L

W. E. TELEPHONE CABLE BOOKLET

A 37-page booklet on telephone cables
has becn published by Western Electric,
195 Broadway, N. Y. City. It describes
lead—covered, jute—protected, wire-ar-
mored, tape-armored, and switchboard
cable. The booklet also describes new
materials  which replace such critical
products as sjlk and tin in the “CL” type
of switchhoard cable,

* ok %

PATCH NOw CROLITE SALES HEAD

Earl S. Patch has been appointed sales
manager of Henry L. Crowley & Co.,
Inc., West Orange, N. J. Mr. Patch
was formerly with the Moraine Products
division of General Motors in Dayton.

* ok ok

THORDARSON ELECTS
ONSTAD PRESIDENT

R. E. Onstad, formerly vice president
and general manager of Thordarson
Electric Manufacturing Company, Chj-
cago, has been elevated to the post of
president and general manager, follow-
ing the resignation of C. H. Thordarson
as opresident. Mr. Thordarson, who
founded the company nearly a half cen-
tury ago, and who is now nearly 76 years

-—_—

7 COAXIAL

e ——

... for Radio Transmission Lines

¥
of age, will act ag technical consultant. |
L Winney, former treasurer, wi
named vice president and treasurer ar
W. Mahoney, formerly connect
with Arthur Anderson and Company, w:
elected assistant treasurer,
* * *

DEMING, OF PHILCO, DEAD

George E. Deming, vice president an,
secretary of the Philco Corporation, die¢
at his home recently. He was 55 year}'
of age, ]

Mr. Deming joined Philco in 1917 L
assistant superintendent of the factorys
He became successively superintendem}
of the factory, executive vice president!
vice president in charge of production;
and in 1941 was named vice president and
secretary. i

* * *

!
EAST-WEST PARTS S-M i
TO MEET IN CHICAGO '

There will be 2 joint meeting of the!
Eastern group of the Sales Managers|
Club, and the Western group now known |
as the Association of Electronic Parts
& Equipment Manufacturers, on the
morning of June 10th, at the Palmer
House, Chicago, in connection with the
RMA Convention,

In view of the recent WPB Order
L-265, the setting up of the Electronic |
Research Supply Agency, and other cur- !
rent problems, all sales executives in the |
radio parts industry are urged to bei
present at this joint meeting. |

* ok % |

RCA WINS SAFETY TROPHY

The Camden plant of RCA Victor was
awarded the Liberty Bell for excellent :

s

e LY

The VICTOR J. ANDREW CO., pioneer manufacturer
of coaxial cables, is now in a position to take additional orders, in any

quantity, for all
The Andrew Co. engineering sta

“Attention!*

f coaxial cables are your
problem . . . write for new
catalog showing complete
line of coaxial cables and
accessories,

vvwoy americanradiohistorv-cem

sizes of ceramic insulated coaxial

D
VICTOR J. ANDREW co.

363 East 75th Street, CHICAGO, ILLINOIS
ANTENNA EQUIPMENT



www.americanradiohistory.com

_afety record in 1942. The presentation : |
s s 02 i EXCLUSIVE WITH CANNON
\.rogram, and was based on the plant’s ‘

tecord of 22 per cent reduction of time
‘9st through accidents last year.

X k¥

HOPETZKY AND ARNT
1OW OXFORD-TARTAK V-P

‘Jexander M. Arnt and Karl A. Kopetz-
4ty have been elected vice presidents of
W)xford-Tartak Radio Corporation, 3911-
1929 South Michigan Avenue, Chicago,
*‘!]1., according to Paul H. Tartak, presi-
“ent.
Mr. Arnt is in charge of production,
thyvhile Mr. Kopetzky, besides continuing
iis executive duties, will take charge of
i}lectronic developments occasioned by the
irm’s war conversion and expansion.

i

Karl A. Kopetzky

k kX

L S-T RELAY ANTENNA

The creation of the “DP” Series of connectors, designed with rec-

/A radio relay antenna for studio-to- tangular shell for special application to rack and panel equipment,
" transmitter service has been developed . . ) . q
" by G. E. engineers. It is designed for is strictly a Cannon development ... carried out in collaboration

I relaying f-m programs from studio to

Il the main transmitter via any one of the with airline engineering Personnel'

] ﬁfegiscs;cgl‘:;d 8‘::’;‘;1Sthgeggi‘;ite?&agz’g Originally designed for aircraft use, the "DP” family of connec-
R fﬁl}ﬁ‘é‘fﬁ?d& rg;‘;r;réf tors is finding wide application in many fields where space is
" grams of f-m station W85A, with studios limited . . . where varied circuits must be plugged in and out with
\ in the building, to the station’s main L.

2 transmitter in the Helderberg Mountains, a minimum of effort.

e i 10, M. W. Scheldord, G. E. There are many styles of "DP” connectors. Among them the
| cirones gt menia on’ | "B or rack type equipment which covers a maximum of thicty
% ;f:]cfehsv liiﬁs‘l;:ﬁ gégffetao‘;ng“gr r?walcifl?itcg:  contacts. In this unit there are insert arrangements for taking 10,
. tions of the Federal Communications 15 and 40 ampere contacts, and many variations are pOSSible.

¥ Cpmmission. The antenna consi§ts essen-
1 tially of five sets of simple dipole an-
. tennas, properly mounted and connected

| electrically in a manner to achieve the
| necessary radiation pattern. The entire SEND FOR YOUR COPY OF CANNON BULLETIN ON

. electrical system is mounted within a «pp” CONNECTORS. This 24-page bulletin gives com-
nonmetallic housing which protects it plete data, photographs and dimensions of the various
from rain, snow and ice. It is made to “DP" connectors. Drop us a line on your letterhead and
mount easily on a single metal pole. we’ll gladly send you a copy. Address Department T,

* ® * Cannon Electric Development Co., Los Angeles, Calif.

{ CROWLEY MAKING
| COMPACTED-METAL UNITS

Compact metal fabrication of a variety

| of pieces, using fine metallic powders, has
been begun by Henry L. Crowley &
Company, Inc., West Orange, New Jer-
sey. The process begins with the com-
pressing of the powders in dies under
tremendous pressures into given shapes
and sizes, followed by sintering to con-
(Continued on page 59) REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK

CANNON ELECTRIC

Cannon Electric Development Co., Los Angeles, Calif.

Canadian Factory and Engineering Office: Cannon Electric Co., Lid., Toronto
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The cornerstone in Eimac’s existence has been their advanced elec-

tronic engineering. The development of the gas-free tube, pioneering
in the use of new materials, radi

ped and put
on this list is

pments must be kept secret but ¢ p engineering is going for-
ward apace. The seryices of this organization are available only for war problems

now but will be offered to industry at large when peace comes. If you have a prob-
lem, the solution to which might involve vacuum tubes, write direct to factory.

EITEI.-McCUI.I.OUGH, INC. - SAN BRUNO, CALIFORNIA
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# Progress conciously planned and pro-
duced by intelligently directed effort.

— Century Dictionary and Cyclopedia
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* The new Du Mont Type 241 oscillo-
graph is literally an enlarged version of
the 3.inch Type 224 already meeting
highly critical requirements. The 5-inch
tube means larger oscillograms. The
added Z-axis amplifier for beam modu-
lation permits timing signals or blanking
impulses for further applications. Also:

DuMent Type 51P1 intensifier-type tube for brilliant,
easy-reading oscillograms.

Y-axis or vertical deflection response wuniform from
20 c.p.s. to 2 mec, Comparable faithful square and
sinusoidal wave response.

Test probe and shielded cable reduce input capacitance
and eliminate usual stray pickup.

X-axis or horizontal deflection amplifier with uniform
response to 100 kc.

Both amplifiers have ingut attenuators and distor-
tionless gain controls.

Wide choice of panel connection for extreme flexibility
in applying signals to cathode-ray tube.

172" h.; 10%" w.; 20" d. 65 fbs.

* Write for literature . . .

ALLEN B. DU MONT LABORATORIES, INC.

Passaic, New Jersey

Cobl Address: & Weph'n, e York
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BRITISH ARMY
COMMUNICATIONS

(Continued from page 12)

commurication system unit are two a-f
stages.

A second equipment familiar in the
field is a one-man pack set, with a
four-mile range. Weighing 34 pounds
complete with dry batteries, headgear
and rod aerial, the set is worn on the
back. Two-volt tubes are employed.

In the superheterodyne receiver of
the unit are the r-f, oscillator-detector,
i-f, and output tube for demodula-
tion and ave. It is possible to
make the output tube perform as an
oscillator for cw reception. The out-
put tube also comes into use in the

transmitter which comprises a modu-

lator, master oscillator and amplifier,
Baby of the series is the patrol set
for infantry and paratroops. It meas-

ures 7” x 4" x 6" and weighs 22 pounds

complete with batteries. Instead of

Figures 4 (right) and 5
(bottom)
British signal man in Tripoli-
tania testing ground cable
iunction (Figure 4). A
communications switch well,
in the Western desert of
Africa, protected by a
trench (Figure 5).

(British Official Photos)
[ ]
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the usual microphone a laryngaphone
is used. This is energized by the para-
trooper’s throat, leaving mouth and
hands unimpeded.

On the small power of a quarter-
watt, coverage is three-quarters of a
mile or so. In the transmitter are
modulator, oscillator and amplifier
stages. Tubes in the receiver are an
r-f amplifier, separate mixer and os-
cillator, an i-f amplifier and a metal
demodulator. The i-f stage is reflexed
for output also.

Miniature tubes are employed in this
set and the general construction is
such that it withstands water and mud.

Land-line duties and equipment of
the Royal Corps of Signals are con-
siderable and radio technique is in-
creasingly employed in this branch.
During the pursuit of Rommel
through hundreds of desert miles, it
was possible to keep in touch with
base by only one or two lines. Over
these, however, many channels were
operated by use of high-frequency
carriers,

e
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NEWS BRIEFS

(Continued from page 55)

vert such pieces into solid metal masses.
Gears, cams, bearings, either simple or
intricate, are thus obtainable. The de-
partment is under the direction of Earl
S. Patch.

x k%

WILSON PROMOTED BY OPERADIO

Fred D. Wilson has been recently ap-
pointed sales manager of the commercial
sound division at the Operadio Manufac-
turing Company, St. Charles, Illinois.
Mr. Wilson is devoting his efforts to
the application of music and voice-paging
in the manpower conservation campaign.

* * *

LIGHTWEIGHT LIMIT SWITCH

A lightweight, dust tight limit switch
for aircraft applications has been an-
nounced by G. E. This small switch has
a contact mechanism of the snap-action,
double-break type which gives it a high
current rating and makes it desirable
for applications where severe vibration
conditions are encountered.

Designed for use in a wide range of
ambient temperature, from 95° C to minus
40° C, the switch is said to be corrosion-
proof, meeting 200-hour salt water tests
as stipulated by various government
agencies, and is suitable for use at alti-
tudes from sea level to 40,000 feet.

The new switch is a spring-return,
plunger-operated type with a 7/32-inch
overtravel. It can be mounted either on
the cover side or on the opposite side,
thus facilitating the operation of the
plunger from either the right or the left.

The switch is available in three differ-
ent contact arrangements, single-circuit,
normally open; single-circuit, normally
closed; and two-circuit, normally open
and normally closed.

* * %

SURFACE FACERS

An adjustable tool for surface facing in
horizontal or vertical milling machines,
lathes, and other spindle machines has
been announced by Robert H. Clark
Company, 3424 Sunset Boulevard, Los
Angeles, California. It consists of a
tapered (or straight) shank and body

" with three adjustable high speed bits,

which may be set for any diameter within
the range of the tool. A measuring
gauge is provided with each tool.

* x %

SHURE BOOKLETS .
ON PLANT ACTIVITIES

Two booklets describing plant facilities
and: end-use of products in our war effort
have been released by Shure Brothers,
225 West Huron Street, Chicago, Il

The Communication Systems
Must Not Fail

AS the convoy of vital cargo inches its way tfoward sea, communication
between patrol planes and the ships must be kept open. The communication

systems must remain operative at all times for instant warnings of danger.

This is another service requiring trans-
formers fitted to the job—and the long
experience of Jefferson Electric in the field
of radio and communication systems has
been applied to the production of the por-
ticulor types of transformers required for
“walkie-talkies”, Naval and airplone com-
municotion systems.

Realizing that foilure of but one trans-
former moy cause the loss of men, ships,
planes and vitol corgoes, our engineers ond
production force have token additional steps
to safeguard the traditional ond uniform
high quolity which is more necessary today
than ever before. JEFFERSON ELECTRIC
COMPANY, Bellwood (Suburb of Chicago),
lllinois. Canadion Factory: 60-64 Osler
Avenue, West Toronto, Ontario.

i
ot L
pat

Vital War Jobs for

JEFFERSON
Transformers

Gun-firingTransformers,radio
and communication system
Transformers,— Ballasts used
with fluorescent lamps that
light our warfactories,— Fuses
to protectelectricalequipment
and systems,—ML Transform-
ers to insure good mercury
lamp performance, — Power-
Circuit transformers that save
copper and provide the circuit
voltages desired,— Control
Transformers,—all are widely
used in our War production
effort . , . Jefferson Electric
engineers offer recommenda-
tions based on a quarter of a
century of specialization in the
small transformer field.

TRANSFORMERS

COMMUNICATIONS FOR MAY 1943 o 59
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THE INDUSTRY OFFERS

MICAMOLD sSMALL-SIZE
MOLDED PAPER CAPACITOR

A small size paper capacitor, molded
in bakelite, available in capacities up to
.01 mifd, with a rating of 120 volts d-c
working, has been developed by the
Micamold  Radio Corporation, 1087

Flushing Avenue, Brooklyn, New York.

The capacitor, known as type 338, is
hermatically sealed. It
7/16" wide x 7/32" thick.

is 34" long x

MEGOHM DECADE BOX

A single dial box consisting of ten
1.0-megohm resistors, connected in series
and mounted on steatite insulators, has
been developed by Shalleross Manufac-
turing Company, Collingdale, Pa. The
resistors are said to have an accuracy of
plus or minus .05% at 74° F. FEach re-
sistor is said to be capable of dissipating
2 watts; however in work requiring
closer tolerance the dissipation should be
held to 1 watt per unit.

The unit may be immersed in an oil
hath for work demanding extreme ac-
curacies, increased dissipation or both. A
maximum of 10,000 volts may be applied
across the binding posts, it is said. The
boxes arc housed in metal and may be
furnished completely shielded.

Ha. GIS-AMEG(’HM DECADE BoX

60 o

COLD CATHODE LIGHTING
TRANSFORMER

For lighting tubes employing cold
cathodes, the Acme Electric and Manu-
facturing  Company, Cuba, New York,
has developed a special transformer. It
has a capacity of 120 milliamperes with
3,000, 4,000, 6,000, 9,000, 12,000 or 15,-
000 volt secondaries.

L
ANNUNCIATOR SELECTOR IN
COMMUNICATION UNIT

A central control master station, equipped
with an annunciator selector, having a
buzzer and name tabs which illuminate to
identify incoming calls, has been devel-
oped by Executone, Inc., 415 Lexington
Avenue, New York City. Built into a
detachable base which can be easily re-
placed with larger-capacity selectors for
future expansion, this new unit enables
the user to talk individually to, up to
eleven other remote stations in the sys-
tem, or page them all simultaneously.
Likewise any other station in the system
can signal and register its call on the
master station’s annunciator selector.

Each of the eleven name tabs lights up
to identify the incoming calls and re-
mains illuminated until each call has
been received. A manual buzzer, which
sounds to signal that another station is
calling, can be cut off during conversa-
tions by flipping a toggle switch,

This special selector unit is also pro-
vided with a tone signal controlled by
a_lever on the side of the cabinet. This
signal, which can be transmitted selec-
tively or simultaneously to all other sta-
tions in the system, serves as an alarm,
dismissal signal, or ‘method of calling
other stations by tone instead of voice,

COMMUNICATIONS FOR MAY 1943
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A-C FREQUENCY MEASURING DEVICE

To measure the frequency of an alter-
nating voltage of from 0 to 50 kc, the
Hewlett-Packard Company, 693 Page
Mill Road, Palo Alto, California, have
developed the 500 A frequency meter.
The instrument is said to be particularly
suitable for crystal grinding work where
it can be used to measure the frequency
deviation from the standard. It is, of
course, also useful in other frequency
laboratory measurement work.

* X %

RCP 3-INCH OSCILLOSCOPE

A 3" cathode-ray oscilloscope, model
553, is now available from Radio City
Products Co., 127 West 26th Street, New
York City.

Switching arrangement permits apply-
ing input either directly to deflection
plates or to input of the amplifier. Posi-
tion and stable locking of the image can
be obtained with either the vertical sig-
nal or any external signal. Deflection
sensitivity through either amplifier (max.
gain) is said to be .6 rms per inch, and
without amplifier, 35 rms per inch.

The amplifier frequency response is
said to be plus or minus 3 db at 20 to
100,000 cycles. Frequency range is said
to be 15 to 22,000 cycles.

A horizontal amplifier switch has been
included. This switch connects the hori-

(Continued on page 76)
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the amplifier link of electro-acoustic
| transmission systems. These curves
l are shown in Figure 11. The over-all
reduction in apparent noise Jevel due
to the application of these curves
varies from 8 to 15 db, depending upon
the application. There is no doubt
that the use of pre-emphasis is a great
aid to a fuller realization of high fidel-
ity. With each system utilizing pre-
emphasis there must also be a de-
emphasis circuit with a characteristic |
1/F (f). Very often the restorer

Lafayeue is doing its part to win the war...and the
peace that must surely follow. We play the important part of speeding

( the war effort by supplying emergency requirements of radio, sound

) characteristics. Even so, the over-all
curve should be the reciprocal of the
over-all pre-emphasis curve such as
one of those of Figure 11.

In all transmission systems there
are limitations imposed on the dy-
namic range of the material to be
transmitted. The f-m system, which
has the widest possible range is limited
only by adjacent channel interference,
An a-m system is limited by noise at
low levels and 100% modulation at

) the upper limit, Disc recording is
limited by noise at low levels and

S N N N e’ groove spacing at high levels. Sound

on film recording is limited likewise

by noise and available track width,

If it were possible to introduce some

sort of amplitude pre-emphasis as con-

and electronic parts to all branches of the armed forces as well as to
manufacturers and sub-contractors. Lafayette is in there fighting to
save you time by supplying all of your needs in one order—quickly!

Now it is no longer necessary to comb the field to find the
various parts you need. Due to Lafayette’s extensive buying facilities
and large, diversified stocks, one order (no matter how large or how
small) will bring quick deliveries on all of your requirements.

Free catalog—-Radio, Sound

and Electronic arts—Dept. 5R3

-

“Quick Deliveries on Radio, Sound and Electronie Parts®®

il_l G H_ F I D E L I 'I' Y tion must be included in the pre- Figure I1

_ emphasis characteritic. Standard hasi
. pre-emphasis curves.
(Continued from page 28) Several pre-emphasis curves have P

the response spectrum, so compensa-  been standardized for application to °

§Einn

m
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also has to have other compensating |
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trasted to frequency pre-emphasis
just discussed, the dynamic range limi-
tations might be extended.

Such amplitude pre-emphasis would
take the form

K. =K\ F(A) (7)
and the de-emphasis the form
Kr = K¢ F(A) (8)

where F(A) is the function relating
the output amplitude to the input
amplitude. It is apparent from equa-
tion 7 that the application of this type
of pre-emphasis will introduce into
the system many new frequencies be-
cause the system is non-linear. How-
ever, if all these distortion components
were preserved in their proper pro-
portion, and in the same phase rela-
tionship, the de-emphasis circuit
should introduce distortion com-
ponents which would cancel them out.
Such a system would be extremely
sensitive to any frequency, amplitude,
and especially phase distortion intro-
duced between the pre-emphasis and
de-emphasis circuits. If the pre-
emphasis can be made to have a time
lag, so that the wave form of no one
cycle is altered, then the system will
be no more critical as to frequency,
amplitude, and phase distortion than
the normal systems. Such type of pre-
emphasis is applied in systems by
gain riding, limiting amplifiers, and
mike technique. The restorer very
rarely has any such de-emphasis.
When it is used, such as in volume
expanders, it bears no exact relation-
ship to the pre-emphasis. The system
is at best very haphazard and de-
pendent to a large extent on the
human element introduced by those
involved in effecting the pre-emphasis.
It might be interesting to mention here
that amplitude—pre-emphasis is really
compression where de-emphasis is ex-
pansion ; the reverse of frequency pre-
emphasis. The operation of time-lag
amplitude pre-emphasis circuits might
be improved greatly if a standard com-
pression and expansion characteristic
were developed so that manual adjust-
ments would be unnecessary.

In the first part of this paper the
ultimate of high fidelity was defined
by the following specifications: (1)—
frequency response, 20-15,000 cycles;
(2)—distortion, 1% rss max.; (3)—
dynamic range, 75 db; (4)—noise
level, 75 db below peak level, and
(5)—damping, critical.

If the present state of high fidelity
is to be determined, the characteristics
of available equipment should be ex-
amined in the light of the above speci-
fications. The first link, the acousto-

(Continued on page 66)

IN the heat of action-on
land, sea, and in the air, victory for
our fighting men depends largely on
quick, clear radio communication. To
win, our commanders must get their
messages through!

That's why the U. S. Air and Signal
Corps use MURDOCK Radio Phones.

MURDOCK has excelled for 39
years in making rugged, dependable
Headphones that assure maximum
clarity of reception —in peace as
well as war.

Do as the Signal Corps does—use
MURDOCK Radio Phones! Write to
Dept. 52 for catalogue containing
full information.

Murdock
Wm. J. Murdock Co.

Chelsea, Mass.
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(Top} . . . a deviation meter that is used with a standard i;:f:k)in;; ',"h:he{r:;:int;sf ::J

activity test set and refrigerated box to test the activity and activity of crystals at tempera-
frequency deviation of the finished crystal at the various tem- tures ranging from —30° to
+ 130° F.

peratures ranging from minus 60° to 110° Centigrade. |ts

frequency range is from 0 to 2000. (Below] . . . eloctrode inspec-
tion operation for checking of
air-gaps.

(Below) . . . frequency classification of crystals.
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PRODUCTION

| page 23

(Top) . . . laboratory for elec-
tronic and optical instrument
developments and servicing.

(Below) . . . final hand lap-

ping process line. Crystals are

worked to exact frequency in

this step. Master oscillators
are used here.

CRYSTAL

01030 mmid.

M TRIMMER

005 mid.
Ote 30 mmid.
T TRIMMER
~ [ | o -
Al 6VE APR
200mmtd,
u u e
= o ===z
a 24 1
< Olmbd.
<'_ at 600V.
Q
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00 N
T WATT

50,0001

.

ouTPUT
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100 MLI
AN
5$0,000.0

15 HENRY CHOKE

8mfd. al 450{

(Top) . . . the master oscillator that is used with the finishing

position deviation meter. The unusual feature of this unit is

that six finishing position instruments can all operate from one

standard. A flash light bulb with push button is used to check
resonance. No meters are required.

(Below) . . . assembly and testing of crystals following the hand
lapping operation.
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GIVING ACCU

66

ACY
'TO FIRING POWER!

R

Equally important to modern war machines as guns
and armor, are the electronic signalling and control
devices which guide them to their target, speed them
on their way when disaster threatens, and bring them
safely home when the elements run rampant.

DANIEL KONDAKJIAN tungsten and electronic tube
components are serving in these vital capacities . .
helping to fulfill the superhuman tasks of today. In-
quiries regarding present military needs, or post-war
plans, are invited; write today.

THE ENGINEERING CO.

DANIEL KONDAKJIAN
27 Wright Street, Nowark, New Jersey
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HIGH FIDELITY

(Continued from page 63)

electric transducer (see Figure 1, Part .
1), stands up very well to the specifica- |
tions. There are high quality velocity,
dynamic, and crystal microphones
available which approach the require-
ments very closely. Amplifiers, the
second link of the system, can be made
with characteristics even more severe
than the above requirements so that

they present no problems to the sys-

tem.

Converter Characteristics

Converters vary rather widely in *

quality. Frequency modulation trans-
mitters can be made to meet the
specifications.  Amplitude modulation
transmitters can meet the frequency
response, distortion, and damping
characteristics. They approach the
noise-level requirement and should ap-
proach by the same amount the dy-
namic-range level, but due to their
particular application in the system
they cannot be operated in such a
manner. Many of the disc recording
heads and their associated cutting
elements do not meet the frequency re-
sponse requirement unless compensa-
tion is considered and even then the
high frequency end is offtimes weak.
And most heads will not meet the dis-
tortion requirement especially at the
higher levels. The noise level, dy-
namic range, and damping of the head
can be such as to come within the
limits. What has been said for disc
recording heads is also approximately
true for sound track recording heads
except that they are on the average
of a little better design.

F-M Meets Requirements

Of the mediums only f-m waves
meet the requirements. The most
important deficiency of the medium is
the inherent noise level. This in turn
tends to limit the dynamic range pos-
sible with the system. A dynamic
range of 45 db is the maximum pos-
sible with a-m waves, and roughly 50
db is the best that can be obtained in
any type of recording medium (wax,
film, etc.) even with pre-emphasis,

The restorers have widely varying
characteristics which are similar to
those of their corresponding convert-
ers. The f-m radios are satisfactory—
if tone controls are not used, and a-m
radios can be made to approach the
requirements, but rarely do because
of conflicting design problems. Phono-
graph pickups are very difficult to
make with a uniform frequency re-
sponse, low distortion, and good
damping characteristics. Whether the
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loss of. high {requencies caused by
the radius of the pickup point aproach-

+ing the radius of curvature of the

|\waves on recording discs should be
{ charged to the pickup or the medium

is a question. The over-all result is
well known. It is more difficult to

i record high irequencies on the inside

of the record and impossible to record
the required range without tremendous
compensation any place on the record.

Probably the weakest link in the
system is the last link, the electro-
acoustic transducer. It will not meet
the frequency, distortion, or damping
requirement, Tt is on this part of the
high fidelity system that the most

| work is being done at the present time.

The advent of a high fidelity system
in the form of f-m transmission that
is very nearly perfect from a monaural
standpoint, has brought this problem

' into bold relief. If will be noted in all

the links of the system that wherever
an  electro-mechanical unit is em-
ployed the characteristics are invari-
ably poorer. This results from the in-
herent mechanical inductance of any
moving part with a finite mass, the
inherent mechanical capacitance of
any stiffness element used to restrict
the motion of the moving element and
the non-linearity of any mechanical
resistance.

‘A complete survey of the above ma-
terial will show that there are high

-1 fidelity systems that approach the re-

quirements and that the obstacles in
the way of complete high fidelity are
not impossible of achievement within

. the limitations of the monaural sys-

tem. The limit of development along
this line is being approached in some
of the systems and is far from attain-
ment in others. When the limit is
reached—then what? The answer in
the light of the material presented
seems to be in a change over to a
binaural system.

This will not take place until the
listener demand for higher fidelity
than now available, becomes great
enough to warrant the tremendous re-
organization of transmission systems
to accommodate it. The question of
listener demand for fidelity is purely
a psychological one. Yet, it is im-
portant in determining the trend of
design as the purely technical con-
siderations.

The factors which affect the listen-
ers’ desire for high fidelity are, (1)—
his knowledge of and familiarity with
the music to be transmitted, (2)—the
degree of his attention given to the
music, and (3)—previous condition-
ing. Of these the third is probably
the most important as far as change

(Continued on page 68)

BEST TOOLS KEPT HERE

Some of America's most famous companies will tell you
that we have exceptionally excellent facilities for pre-
cision manufacturing. That's right! But, we maintain
that our very best tools are 54 years of “Know What*
and “Know How.”

When you, too, need Metal Fabrication: Precision
Machine Work: Electrical and Mechanical Assembly —
“Let Lewyt Do It.” Our carefully engineered methods
and closely coordinated production controls enable you
to shoulder us with the entire production responsibility
for a complete product—or a single part. This “Pack-
aged Production’ may deliver the best answer to your
war production problems and peacetime plans. Prior
commitments permitting!

FORPORBATION
o e
6 0 BROADWAY,SNBROOKLYN,
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TUNED FOR BATTLE

Advanced developments by @/0’0/@% for critical
WAR EQUIPMENT today means better communi-
cations for your peacetime needs tomorrow.

To Assure Victory
Buy More U. S. War
Bonds and Stamps Builders of Precision Radio Communications Equipment

7421 S. Loomis Bivd., Chicago, U. S. A.
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HAYDU BROTHERS are playing a vital port

>/

-
\/‘@ ) in the important and strenuous war efforts of the Electronic
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No matter how large the quantity, how close the tol-
| erance, how impossible the problem, we have always
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’/Q arrived of a solution that saves time, money and
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S ( materials . .. and waste of time, money or materials  /, \
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is criminal in these war times.

. Additional space, extra equipment permits us { 2
N
to serve more clients . . . faster, better, at \ c
N
greater economy, We have the experi-
ence, engineering staff, the men and %
/ the machines to undertake your diffi- \ Rl
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cult problems. Consult us at once.

SPECIALISTS IN BURNER TIPS

TUBE PARTS, WIRE FORMS,
METAL STAMPING FOR RADIO,
ELECTRICAL, AVIATION AMD
INSTRUMENT MANUFACTURERS

............. EMBER OF THE RADIO MARUFACTURERS ASSOCIATION

Mt. Bethe! Road, Plainfield, N.).
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toward high fidelity is concerned.

Inquiries were made of faculty
members of a prominent school of mu-
sic to determine which factor in high
fidelity  systems, i.e., frequency re-
sponse, distortion, dynamic
noise level, or damping, was most im-
portant to them. The majority opin-
ion was for dynamic range. Evidently
because of their complete knowledge
of music, as long as all the funda-
mental tones are present, the lack of
overtones does not bother them. Be-
cause they listen so intently for the
musical construction, noise and distor-
tion do not bother them. The dynamic
range is written in the music, how-
ever, and if it is not reproduced the
musician feels that the system has
altered the fundamental character of
the music. A group of control opera-
tors surveyed, felt that frequency re-
sponse was most important with dis-
tortion and noise running a close sec-
ond. They were not familiar with the
music and enjoyed a system that
seemed to be technically functioning
properly. Therefore, the interests of
the listener must certainly be con-
sidered in the design of anv transmis-
sion system compromise.

The second factor carries a varying
amount of weight depending upon the
system being considered. In the case
of sound motion pictures, or any re-
production for large assembled groups,
the attention is good and the fidelity
of the system must be correspondingly
good. In the case of radio reception
or record reproduction in the home,
the attention factor takes on much
importance. By and large the Ameri-
can listening public are very poor lis-
teners insofar as the radio is con-
cerned. The radio is often used as an
accompaniment to other activities, not
as an end in itself. Many radio pro-
grams are designed for a below-aver-
age intelligence level. Whether lack
of concentration on the part of the
listener caused the program standard
to be such or whether the program
standards have led to the lack of
concentration, is not known. This is
not a criticism of the entertainment
value of present day programs which
is very high; it is rather a statement
of the limitations a program producer
must observe because of the lack of
attention. A transmission system to
be used for background accompani-
ment should not transmit frequencies
above 4,000 cycles, and should have a
limited dynamic range, and should
have little noise or distortion. Fre-
quency-modulation reception has de-
monstrated that full fidelity has
bothered those who wanted to carry
on the usual conversations while the

(Continued on page 70)
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. Would ;u turn your back

on a wounded Soldier ?

You think you wouldn’t...you don’t mean to...

But unless you are giving every precious
minute of your time...every ounce of strength
that you can spare... towards helping win
this war as a civilian, you are letting down
those soldiers who are sacrificing lives to win
it for you.

What you are asked to give up isn’t much  Loox Arounp You! Pick your war activity—
compared with what they’re giving up. The and get into it! In your local Citizens Service
Corps or Defense Council there is something
for every man, woman and child to do. If no
with the gigantic effort ‘they are making. But such groups exist in your community, help to
to a wounded soldier, what you do can mean organize them. Write to this magazine for

. . free booklet, “You and the War,” telling
the difference between life and death. what you can do to help defeat the Axis.

You make the choice. Find your job—and give it all you've got!

extra work you undertake is small compared

Contributed by the M.uguzine Publishers of America EVERY C,V,L,AN A F,GHTER
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a-hunting
we will go

With scarcities of critical radio ma-
terials developing everywhere, we've
become an emergency "procurement"
agency for many manufacturers and

branches of our military services.

In normal times, we were a distribu-
tion channel for radio equipment man-
ufacturers. Today, we still maintain our
valuable contacts with practically all
reputable suppliers — though our func-
tion has changed somewhat. We are
trained to locate sources of supply . . .
to purchase . . . to speed deliveries of

material that you may read urgently.

Let us hunt 'em down. We'll deliver

the goods to you.

RADID CC

103 WEST 43
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(Continued from page 68)

radio was operating. High frequency
response seems to attract attention to
the music being presented while the
wide dynamic range makes it impos-
sible to set the radio at a soft back-
ground level and expect it to stay
there.  Where the listener con-
centrates on the presentation, the de-
mand for fidelity goes up. It is this
factor which receiver manufacturers
have wrestled with for years and which
has made the tone contro] a standard
component of all receivers, even those
designed for the high fidelity.

The third factor, previous condi-
tioning, has impeded progress toward
high fidelity more than anything else.
A listener to a transmission system
who has listened to a certain quality
for a long period of time is reluctant
to accept a change ‘nr the better, until
conditioned to it. There are still
people who swear by their old horn
speakers as producing a nice tone,
Many are sold on the quality of their
midget sets. On first hearing f-m,
many  average listeners are unim-
pressed by the tone quality ; the lack
of noise aiways impresses. It is only
after listening for a time that they be-

come accustomed to the improved
quality. Then they will prefer it to |
any other reproduction. This very

lactor requires a tremendous promo-

tional campaign when any improve- |

ment is made in the fidelity of the
system. Radio dealers will attest to
the fact that push-buttons, tuning
€yes, etc., are much easier to sell than
fidelity.

The present demand for high fidelit,
is definitely on the upgrade. Recent
improvements have been largely re-
sponsible. Frequency modulation and
high quality record players, as well as
increased fidelity in sound reproduc-
tion in many theatres, have con-
tributed greatly. A survey® of f-m
listeners published recently shows that
79% of those surveyed were satisfied
with f-m quality, 85¢; considered it
superior to regular a-m broadcasting,
and 91% would recommend f-m to
friends. It is also interesting in the
light of the above discussion that
45% believed that improved tone
quality, frequency response, distortion,
and dynamic range was the outstand-
ing advantage; 419 favored the free-
dom from noise and 149, other ad-
vantages. Since f-m is quite new to
many of the listeners this survey in-
dicates a rather rapid acceptance of
the improvement.

While there is a light degradation
in the quality of many transmission
systems due to the necessity to con-
serve on equipment during war time,

(Continued on page 71)
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...for ELECTRONIC !

g« TUBE PARTS

We specialize-in
) SMALL TOUGH JOBS

METAL STAMPINGS, /ne

Division Of THE FRED GOAT CO., INC.
Machinery Specialists since 1893
314 DEAN STREET, BROOKLYN, N. Y.

WANTED:
ELECTRONIC ENGINEER

With good basis in physics, for labora-
tory experimental work on gaseous
tubes, thermocouples, vacuum gauges,
etc. Should have a working knowledge
of high vacuum systems and their
operation. Essential war industry. Well
established company. Location Southern
California. Give age, draft status, de-
tailed abstract of experience, educa-
tion, salary desired.

Address Box 543
L COMMUNICATIONS
]

9 East 47th St., New York, N. Y.

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription
Department of COMMUNICATIONS
at 19 E. Forty-seventh St., New York
City, 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.
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AIRCRAFT NOISE

(Continued from page 36)

Sh‘e.ld"’" bonds or filters employed for
radio noise reduction.

In order to reduce labor and mate-
rial costs, facilitate servicing, and re-
duce vulnerability, the electrical sys-
tem should he unshielded wherever
practicable. This fact requires care-
ful attention to the design of shields
and filters.

Since December 7, 1941, increasing
emphasis has heen placed upon the
substitution of materials in aircraft in
order to conserve the nation’s vital re-
sources These substitutions have
been in many cases non-metallic for
metallic materials. This fact has fur-
ther complicated the problem of shield-
ing, wherein the shielding element
must be of a conducting material.

Design Steps

The design of the radio and electri-
cal systems in a small aircraft should
incorporate the following steps in
order of their importance.

(1)—Physical arrangement with re-
spect to function and operation.

(2)—Routing of the electrical sys-
tem as far away as possible from the
radio receiver and its lead-in. This
routing should avoid structural open-
ings and take advantage of the
“shadow effect” of channels, corners,
floors and similar metallic parts. Care
should be exercised in the use of
shields to make certain that a com-
plete circuit is formed through the
shield and associated parts. In the
case of magnetic shielding, the shield-
ing should be grounded to the struc-
ture at a minimum of three points,
equally spaced about the shield.

(3)—Layout of antenna lead-in as
short as possible and within 2 mini-
mum distance (not less than 10 times
the diameter of the lead-in conductor)
of nearby structuve. If possible, a
shield should be designed over the
lead-in, using the structure as a por-
tion of the shield loop.

(4)—Complete shielding by conduit
or shielding braid of the power supply
to the receiver. The power supply
lead should, if possible, be separately
routed directly from the storage bat-
tery, in order to utilize its filter effect.

(5)—Isolation of alternating cur-
rent systems from the direct current
system by conduit or shielding braid.

(6)—TIncorporation of filtering units
at possible noise sources, generators,
motors, inverters, dynamotors, Comn-
tactors and other equipment capable of
producing radio noise in the receiver.
The necessity for these filters should
be determined by simple mock-up pro-
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cedure. It should be kept in mind that
the simpler the filter unit, the less will
be its cost in weight, space, labor and
material. Where a single capacitor
will produce the desired noise reduc-
tion, it is impractical to go further.
In the use of capacitors to ground
plane as filters, it should be noted that
the shorter the leads the better the
filter action.

(7)—Incorporation of bonding to
major parts of the aircraft, such as
ailerons, flaps, elevators and similar
parts. These bonds will prevent radio
noise which would otherwise occur as

(Continued on page 73)

HIGH FIDELITY

(Continued from page 70)

the listener trend is still forward and
manufacturers will find them in the
future more receptive to any im-
provements in the quality of trans-
mitted sound.

[The author wishes to express his
appreciation to Stanley H. Pierce for
lhis fine assistance in the preparation of
the curves and his helpful comments
on the general content of this paper.]

ig. F. Olson and Frank Massa, “Applied
Acoustics,” The Blakiston Co., p. 406

2“What the Consumer Thinks of ‘FM,” a
pamphlet published by General Electric.
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Save Man-Power and ¥ S
Speed Production with ~

APeCO PHOTOCOPY
MACHINE

| n CO P
Letters
Blueprinss

Is your production being

held up, slowed down or rawings
pushed aside waiting for Work Orde,s
COPIES of letters, blue- Speciﬁcq,;ons
prints, specifications, rec- ecords
ords, contracts and other and othe,
papers? Here is a machine Papers

that multiplies Man-
Power — releasing men,
women and their equip-
ment for other work.

Save Man-Hours
Use Fewer Employees
Speed up your production

— save valuable hours
now spent on copying
and tracing by making

PHOTO-EXACT copies
of any form at small ex-
pense. Get copies right
in your own place of busi-
ness without delays.
APECO makes copies up
to 18x22”7—1 to 100 copies
or more. No chance for
error! Legally acceptable.

Foolproof Operation

With our simple instruc-
tions, any office boy or
girl can produce perfect,
photo-exact copies of any-
thing  written, printed,
drawn or photographed.
No special skill or dark
room is needed.

Prompt Delivery

On machines and supplies.
Write for FREE folder
now! Representatives in
all principal cities and
Canada.

:

F.0.B. CHICAGO

AMERICAN PHOTOCOPY EQUIPMENT COMPANY
2849 N. Clark ‘Street Dept. [T A Chicago, llinois

STEADY-STATE RESPONSE.

(Continued from page 43)

impedance to higher frequency com-
ponents in the output of the rectifier,
When this dip produces excessive
regulation, the magnitudes of the
higher frequency components can be
reduced by using an additional choke
as shown in Figure 11. For purposes
of analysis this can be simplified as
in the previous case, to be represented
by Figure 12. This gives a single two-
mesh network to solve, which is a
little more laborious, but not much
more complicated than the previous
case. The general solution for this
network will not be given here.

The scheme of simplification which
requires insertion of a d-c correction
term after calculation, while theoreti-
cally correct, has one disadvantage
which should not be overlooked. The
removal of the load resistor, R, from
the circuit results in a tremendous in-
crease in the direct current, which is

then limited only by the resistance of
the choke. This is subsequently cor-
rected by subtracting a term equal to
the difference between choke current
and choke-plus-load-resistance current.
This results in a small difference be-
tween two large quantities. Thus, un-
less great accuracy is used in certain
parts of the calculations, the results
are worthless.  Clearly, one term
which must be computed accurately is
the d-c correction term (equation
(39)). The other terms are those
corresponding to the residues of the
pole on the negative x-axis, both in
computing the actual current in the
first half period and in computing the
transient component.

IN. W. McLacklan, “Complex Variable and
Operational Calculus with Technical Applica-
tions,” Cambridge University Press ( acmil-
Jan); 1942,

Figures 11 (left) and 12

In Figure 11
configuration is that of Figure 7 with the
associated resistance R;.
impedance to high order harmonics,
Poor regulation (See Figure 10). The
tion of L, and
This type of filter has been found to

we have the further development of the tuned-choke rectifier filter.

The

addition of a series untuned choke L, and its
The disadvantage of the filter of Figure 7 is that insufficient
may result in partial current cutoff with attendant
high-order harmonics are reduced by proper selec-
the current and regulation computed by the methods outlined in the text.
give excellent results in practice. Figure 12 shows

a simplification of Figure Il for purposes of analysis.

SHEARS
DI-ACRO Shear squares
and sizes material, cuts
strips, slits, notches,

ONEIL-IRIWIN

BRAKES
DI-ACRO Brake forms
non-stock angles, chan-
nels or ‘*Vees".

72 o

DI-ACRO Bender bends
angle, channel, rod, tub-
ing, wire, moulding, etc.

AFALRD
MFL. L0
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BENDERS

Saving Man Hours and Critical Materials
No delay waiting for dies — parts ready quicker — deliv-
erics speeded up — all to bring the Victory sooner! Women
are rapidly taking a major place on the

industrial front. DI-ACRO
Machines—Shears, Brakes, Benders—are
ideally suited for use by women in mak-
ing duplicated parts accurate to .001”
— DIE-LESS DUPLICATING. Thou-
sands of DI-ACRO Machines are now in
use in War plants. Get the whole story.

AT WAR

Write for Catalog

“Metal Duplicati )
Wi'hoy’;gblu.' L

Precision

322 EIGHTH AVE. SO. . MINNEAPOLIS, MINN.
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AIRCRAFT NOISE

(Continued from page 71)

a result of precipitation discharges and
at the same time act as a counterpoise
for the antennae.

‘(8)*“1‘ orporation of bonds to elec-
trically isolated parts to prevent the
building up of electrostatic charges
which is a potential source of radio
noise. The extent to which bonding
of this type should be carried is a sub-
ject of quite varied opinions. Per-
haps the best criterion is the process
of elimination on a given type airplane.
However, one thing should be kept in
mind: the noise-energy produced by
an isolated part must be capable of
being electrically coupled to the radio
receiver or its components to cause a
radio noise. The noise produced might
not be objectionable if the level is suf-
ficiently low.

The value of any methods used in
arriving at an acceptable radio noise
level in an aircraft receiver is deter-
mined by the operation of the receiver
under service conditions. The use of
various type meters at the present time
for obtaining values of this radio noise
level is limited to comparative analysis
and their use is optional for that pur-
pose. It is not within the scope of
this presentation to discuss the rela-
tive merits of radio noise level meters.

Checking Noisy Receiver

In the check-out of a noisy receiver,
the following steps should be helpful
in localizing the interference present.

(1)—Disconnection of the antenna
lead-in at the receiver antenna binding
post and the substitution of a capaci-
tor to ground (50 to 100 micro-micro-
farads). Noise still present in the re-
ceiver is probably being introduced
through the power supply to the re-
ceiver.

(2)—Disconnection of the antenna
lead-in at the lead-in insulator or
equivalent point, and substitution of a
capacitor as noted above. If the noise
level was satisfactory in the above test
but is now objectionable, the noise
source is in the vicinity of the lead-in
between the receiver and the insulator.
A check of the shielding and general
arrangement of the equipment should
show the cause of the subject noise
level.

(3)—Final check-out of the receiver
should be made in flight if possible, as
various factors will often change in
relationship under these conditions due
to vibration, localized stresses and sim-
jlar disturbances.

(4)—1In the use of radio noise level
meters as probes for the location of

L voTasssySTEFEYSTEEYE Y2y

Q¥
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noise-sources, care should be taken to
ground the unmit to the ground air-
plane, insure an anti-capacity probe
lead, and to adequately shock-mount
the unit. Usually, the instructions
furnished with such a meter, if fol-
lowed carefully, will insure satisfac-
tory results.

In conclusion, it should be noted that
by following certain fundamental con-
cepts of the causes for radio noise and
the use of practical means for the re-
duction of this noise level to an ac-
ceptable value, satisfactory results
should be realized in the resultant
radio noise level in the receiver of

small aircraft.

By far the greatest
single factor embraced in practical
means noted above, is the use of com-
mon sense in the application of shields,
bonds and filters and in the arrange-
ment of the radio and electrical equip-
ment in the aircraft.

@
UTILITY COMMUNICATIONS
By J. J. MURPHY

Boston Consolidated Gas Co.

HE two-way special emergency
station which we operate con-
sists of a 50 watt f-m main

transmitter, 12 f-m mobile units that
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Better

Performance

With Meissner
“Align-Aire”
Condensers!

MANY years of engineer-

ing research developed
the Meissner “Align-Aire”
Condensers to meet the ex-
acting performance require-
ments of high frequency
circuits.
Meissner “Align-Aire” midg-
et units are encased in new-
ly developed low loss yellow
bakelite, number 16444, and
occupy  extremely  small
space . . . only 7/16" in
diameter and 134" long . . .
are ideal trimmer for high
frequency coils.  Midget
t “Align-Aire” Condensers are
exceptionally stable. Ca-
pacity range 1 to 12 MMFD.
Samples sent upon request.

Available on
proper priorities.

.. 4 :
W,
MT. CARMEL, ILLINOIS

] “Precision - Built
Electronic Products”
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cover the area supplied by the com-
Pany, and four portable mobile sta-
tions located at four pressure stations.

In the transmitter a 7C7 is used as
the crystal oscillator. The crystal is
cut for 1245.625 ke. This frequency
is fed into a pair of 7AS modulator
tubes. The output from the 7A8’s
goes to the first quadruple stage—a
7C7, bringing the frequency up to
4982.5 ke. The output from the first
quadruple is then quadrupled again
through another 7C7 bringing the fre-
quency up to 19,930 ke.

This latter stage is fed to the 6V6
double driver to provide the operating
frequency 39,860 kc. The output is
fed to a pair of 807’s, which are con-
nected in parallel. The power ampli-
fier (807) operates at 600 volts, 100
mills, and estimating 50 per cent loss
to the antenna, provides 50 watts.

100-Foot Tower

The tower, which is located on a
five-story building, is 100 feet high,
while the transmitting rod on top is 15
feet. This antenna is end fed and is
about 223 feet above sea level. Tower
lights are manually controlled at the
transmitter. A co-axial line feeds the
output of transmitter to the antenna.

Transmitters on the mobile units
differ from the main transmitter only
in the operating carrier power. The
output carrier power (max.) on mo-
bile units is 30 watts, and one 807
is employed in the power amplifier
stage,

Receivers in the mobile units and
main station are the same,

Frequency Meter

A micrometer frequency meter is
used at our station to measure the fre-
quency deviation of the station and
mobile units. This meter consists es-
sentially of a band-spread, calibrated
oscillator for measurement of fre-
quency by heterodyne, or beat-note,
method.

Dynamotors are used in the mobile
sets. Vibrators have given us more
or less trouble at times. To over-
come this, the fuse clips were soldered
to make a better electrical connection.
When the vibrator sticks, it blows
this fuse, which, of course, puts the
receiver out of operation.

Tubes that have been replaced are
few and far between, The 807 tubes
in the output stand up well. Some
tubes were replaced in the transmit-
ters; namely, 7A8’s and 7C7’s in the
first quadruple stage.

Some trouble was due to water and

dampness in the cables that run from
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WAXES
COMPOUNDS

INSULATION and WATERPROOFING

of ELECTRICAL and RADIO
COMPONENTS

. such as transformers, coils,
power packs, pot heads, sockets,
wiring devices, wet and dry bat-
teries, ofc. Also WAX SATU.
RATORS for braided wire and
tape and WAXES for radio
parts. The facilities of our
laboratories are at your disposal
to help solve your problems.

MILLS, Inc.

120 - 26th ST., BROOKLYN, N. Y
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efficient, high-speed pre-
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large volume. War's
greatly increased demand
found us ready to manu-
facture and ship big quan-
tities faster than ever
considered possible under
critical shortage conditions.
The patented Drake As-
semblies of today give
quality and perform- -
ance unequalled, we
believe, in the history
of this industry!
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DRAKE MANUFACTURING coO.
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the control head to the receiver and
transmitter across the floor of the
truck. Due to the shortage of floor
mats, we have covered these cables
with a piece of metal. This cover
saves the cables from water and wear
from feet.

At four pumping stations we have
installed a receiver and transmitter at
each. The speaker is remote from
the receiver on three of the above
cases. Due to the fact that large gas
holders are in the vicinity of the an-
tenna, we thought that transmission
would be poor; however, signals sent
out are good in spite of this. Some of
these sets work beter without ground-
ing the antenna, while others work
well with the antenna grounded.

Our coverage is approximately 20
miles, although during tests this has
been exceeded.

The radio is in use throughout the
twenty-four hours daily dispatching
the mobile units on incidents that are
classed by us as emergencies and has
been the means of giving quicker
service to our customers than by the
previous method of dispatching by
telephone. The former method was
expensive, since the men covering
this type of service would call at least
once every hour or more often if the
work assigned had been executed or
information was referred back to the
office.

The portable units at our pressure
stations were installed to supplement
the telephones in the event of a major
catastrophe when it would be very
necessary to be in constant communi-
cation with them through the station.
The units are tested three times daily
to be sure they are in readiness for
instant use.

VWOA NEWS

(Continued from page 52)

as David Sarnoff, J. R. Poppele, E. K.
Cohan, O. B. Hanson and the other
pioneers who have received similar
awards in the past.

“As the years go on, I shall try to

measure up to all that this Medal im- |

plies.”
. A message of applause for the work

of the Association was received from

Major General Joseph Mauborgne,
U.S.A., Ret., former chief Signal Offi-
cer of the Army, and in 1941, recipient
of our Association’s Marconi Mem-
orial Medal of Service.

General Mauborgne writes: “Please |

convey to the membership of the
VWOA my heartiest thanks for ask-
ing my presence at the recent Dinner-
Cruise which I enjoyed to the utmost.
Another Dinner-Cruise has gone down
into history commemorating the ex-
ploits. of wirelessmen.”

In cutting quartz down into wafer-thin fighting xtals
the DX Crystal Company is pacing the industry.
Speed, precision and dependability are prime watch-
words of those who help make these vital parts.

BUY MORE BONDS!

DX CRYSTAL CO.

GENERAL OFFICES: 1841 W. CARROLL AVE., CHICAGO, ILL., U.S.A.

TRADE w MaRN

JONES 500 SERIES
PLUGS AND SOCKETS

Designed for 5,000 volts and 25 amperes.
All sizes polarized to prevent incorrect
oconnections, no matter how many sizes used on
a single installation. Fulfill every etectrical and
mechanical requirement. Easy to wire and in-
stantly accessible for inspection. Sizes: 2, 4, 6,
8, 10, and 12 contacts. Send for a copy of Bul-
letin 500 for complete information. Write today.

HOWARD B. JONES
2300 WABANSIA AVENUE, CHICAGO
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KEEP 'PHONES FREE FOR OUTSIDE CALLS'!

IS THE ARMY (:

ORDER READY?
Factory Foreman

I

Bookkeeping Dep:,

3.

Uil

Clervical Office

Uil

' SHIPPED THIS
MORNING, SIR.

BATTERY CURRENT & VOLTAGE

REGULATORS

_

CUTONE

Features:— . .

1. Amperites cut battery voltage fluctuation from Communlcatlon SYStems = 0],
approx. 50% to 2%. for amplified paging and @@

. Hermetically sealed private 2-way conversations Production Dept,

— not affected by
altitude, ambient
temperature, or
humidity.

Switchboard bottle-necks slow up your entifre organization; interior
calls cause congestion; waiting for connections wastes valuable time.
With EXECUTONE, you can talk directly to, and receive informa-
tion from, anyone in any part of your plant, instantly, without
taking him from his work. This saves your time and the time of
your employees — steps up efficiency — keeps production at full
speed 60 seconds every minute,

. Compact, light, and
inexpensive.
VOLTAGE OF 24V WITH AMPERITE

Now used by U.S. Army, BATTERY & CHARGER | VOLTAGE VARIES

Navy, and Air Corps. VARIES APPROX.

Send us your problem.

50%

SERVICE

FACILITIES

EXECUTONE quickly pays for itself in man-hours saved,
Write for descriptive folder: L&

EXECUTONE, Inc.

415 Lexington Avenue, New York, N. Y.

IN PRINCIPAL CITIES

THE INDUSTRY OFFERS ... -

(Continued from page 60)

zontal amplifier either to the internal time
axis generator or to the external sweep.
It furthermore permits internal or ex-
ternal synchronization. In its most clock-
wise position, it connects the “horizontal
input” binding posts directly to the de-
Hecting plates.

* k%

COIL-TURN COUNTER

A coil-turn counter for laboratory or fac-
tory use in determining with precision the
number of turns in wound electric coils
has been announced by the special prod-
ucts section of G. E. Employing the
same circuit as its predecessor, the new
counter is more compact in design and
incorporates a magnetizing current con-
trol box which greatly simplifies the in-
stallation. The counter is capable of
checking or determining the effective
turns of coils ranging from 1 to 11,110
turns, at a rate of from 80 to 100 coils
of like specifications per hour.

In addition to the magnetizing current
control box, the new coil-turn counter
comprises a portable light-beam galvan-
ometer, two yoked test rods, a galvan-
ometer control panel, and a foot-operated
switch, assembled for operation on a
table or bench.

* ok ok

PORTABLE GASOLINE DRIVEN
GENERATOR

A portable gasoline driven generator, for
rapid battery charging, has been an-
nounced by Hunter-Hartman Corp., St.

76 o

Louis, Missouri. This new unit is said
to eliminate many of the problems ac-
companying the use of storage batteries
in operations where electric current and
conventional equipment for charging are
not conveniently available.

The equipment is designed to charge 6,
12, or 24-volt batteries, at 10 to 300 am-
peres, and consists of a specially designed
generator driven by a 6 hp single cylin-
der, air cooled, gasoline engine which is
equipped with air cleaner, gasoline filter,
magneto, self—starter, rope starter, gas
tank and remote stop control.

For easy portability, the entire unit is
mounted on a skid-type base, equipped
with 5-inch wheels. When the unit is in
use the wheels are raised from the
ground, thus preventing creeping.

The unit can be used also, according

Portable
Gasoline Engine
Driven Generator
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to the manufacturer, as a direct current
lighting plant with output range from
1,000 to 3,000 watts as required.

* K %
AIRCRAFT TIME-DELAY RELAY

For aircraft applications where time-delay
drop-out is required, G. E. has designed a
time-delay relay. It is available in two
sizes, one providing up to 0.4 second time
delay, and the other up to 0.3 second
time delay. On many applications, this
relay can be used directly to control the
desired device, while on others it may be
desirable to have the relay actuate a
contactor,

The new relay employs a familiar
principle to accomplish the accurate time-
delay it provides. This principle consists
of delaying the decay of flux in a mag-
netic circuit through the use of a single-
turn, low-resistance copper jacket around
a section of the magnetic structure.

Designed for use in a wide range of
ambient temperature, from plus 95° to
minus 40° C.

The normally closed, double-break, sil-
ver contacts of the relays are said to
carry 20 amperes continuously at alti-
tudes up to 40,000 feet above sea level.
Also, the operating .coils can be fur-
nished for operation on either a 12- or
a 24-volt ciruit.

* k%

GARNER FREQUENCY METERS

Four new models of frequency meters
have been announced by the Fred E.
Garner Company, 45 East Ohio Street,
Chicago, Ill. All models are crystal-
controlled and, by means ‘of a class “C”
harmonic amplifier circuit embodied in
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EVERY “WAR-TORN"
ENGINEER NEEDS! §

A-C CALCULATION
CHARTS

0K

This new Rider Book greatly reduces the time
required for alternating Current engineering calcu-
lations—speeds up the design of apparatus and the
progress of engineering students. Two to five times
as fase as using a slide rule! Thousands of enthu-
siastic users.

A-C CALCULATION CHARTS are designed for
use by civilian engineers and engineers of the
armed forces who operate in the electrical —com-
munication — power — radio —vacuum tube —tele-
phone —and in general, the electronic field. Inval-

e, Ren,

a VARIABLE
INTENSITY-—
Shutter Type

PILOT LIGHT
..

m"'u \-\ U uable for ins;}ructou as well as students, and also
age i : . .
(W”n. :n-;" . executives who check engineering calculations. Gothard No. 430 (Faceted Jewel) and No. 431

(Plain Jewel) Pilot Lights are particularly adapted
to aircraft, marine, signal and similar applica-
tions where various intensities of light are
desired under constantly changing conditions.
Permits gradation from bright light thru inter-
mediate glows to total dark within a 90° rotation
of the shutters. Also available with polarized
lens. Red. green, amber, blue or opal lens.

CATHODE RAY TUBE
AT WORK

The Cathode Ray Tube at Work is the
accepted authority on the subject. The
cathode ray tube in the Oscillograph and
its application to electronic and industrial
work Is fully discussed. Profusely illus-
trated. 338 pages . . . $3.00

Request complete informafion
and prices.

ANUFACTURING COMPANY
1335 North Ninth St
—

JOHN F. RIDER PUBLISHER, Inc.

FOURTH AVENUE, NEW YORK CITY springfield, llinois

404
g xport Divivion Rocke- international Elec. Corp.. 100 Varick St.. N. Y. C. - Cabie: ARLAB

the units, frequency carrier signals are
said to be provided every 10 and every
100 ke from one-hundred cycles to forty-
five megacycles. A carrier signal is also
said to he produced every 1,000 kc from
1 megacycle to 120 megacycles.

Special models designed for usc under
adverse conditions arc also available.
These are equipped with two precision
crystals that have been ground to pro-
duce exact frequencies of 100 and 1,000
ke and tested for operation at tempera
tures from 35° to 55° Centigrade.

Models are available for either a-c or
portable hattery operation.

TELRAD

¢3¢ FREQUERCY FTANDASS
roww s

-'-.‘ \'/

‘\i/

.

Jave & ARRmER GO EHIEAPS

* * %

COMPACT BLOWER

A light-weight blower (housing and
wheel) mounted in a single piece high

impact plastic, said to be capable of
withstanding 110° C, has been developed
by the L-R Manufacturing Company,
Torrington, Connecticut. The wheel 1in
this blower is of the turbo type, 3" in
diameter where zinc plated. Housing and
wheel weigh 12 ounces. Models are
made for clockwise or counter clockwise
operation.

To obtain the necessary data for the
speedd and power necessarv to produce a
specified output at a given static pressure
with this device, a special chart has been
prepared. This chart appears in a cir-
cular, available gatis.

FEED-THRU TERMINAL BLOCK

A multiple terminal block, for sub-
panel and chassis use with feed-thru
terminals, has been announced by the

Curtis Development & Manutacturing
Company, 1 North Crawford Avenue,
Chicago, Illinois.

The block consists of individual teed-
thru terminals mounted in bakelite, which
are permanently held in a metal strip
in any combination desired. Factory pro-
duction now includes blocks having any
number of units between 1 and 10. but,
because of their design, blocks can be
supplied with any number of terminals
needed.

Terminals have ample clearances and
leakage distances for circuits carrving up
to 300 volts, 20 amperes. Center to cen-
ter distance between terminal units is
54”. The two mounting holes at each
end of the terminal base take No. 8
machine

SCrews.

ELECTRONIC ADJUSTABLE
SPEED DRIVE

An  electronic  adjustable-speed  drive,
the Mot-O-Trol, that provides close
speed regulation over a 20 to 1 speed
range for d-c motors operating from an
a-c source. has been developed in the
laboratories of Westinghouse Electric
Manufacturing Co., East Pittsburgh, Pa.

Features of the electronic drive include
stepless speed control, automatic close
speed regulation over wide load fluctua-
tions, full torque at extremely low speeds,
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DO V"

INSTANT HEATING TRANSMITTERS
and
LOW DRAIN RECEIVERS

FOR MAXIMUM POWER ECONOMY IN
TWO-WAY MOBILE RADIO

® ZERO STANDBY CURRENT with either
Ultra High or Medium Frequency Mobile Trans-
mitters plus minimum battery drain in the com-
panion receiver result in more transmissions and
less battery failure.

Complete control and Instant transmissions from
“push-to-talk” button on microphone.

90 a0 050

CRYSTALS
EXCLUSIVELY

(PR SINCE
V 1934

ORDERS SUBJECT TO PRIORITY
PETERSEN RADIO CO., Council Bluffs, lowa

Wanted
for 100% War Radio Work
Radio Engineers
Mechanical Engineers
Test Engineers

Qualified engineers having transmitter and recejver
manufacturing experience. Excellent opportunity
for applicants presently not engaged at highest
skill. This is not only a war job but post war as well.
Write giving full details of age, education, experi-
ence and salary.

HAMILTON RADIO CORP.
510 6th Ave., N. Y. City

CRYSTALS by 2l I IPOWIAR

¢ S () e— ) —

KAAR ENGINEERING Co.
PALO ALTO, CALIFORNIA

Manufacturers of High Grade Radiotelephone Equipment

R

Thousands of vital transmitting installatiors rely on the accuracy and
dependability of Hipower Precision Crystal units.” With recently enlarged
facilities, Hipower is maintaining greatly increased production for all
important services. Wh

en essential demand begins to reéturn to normal,
Hipower will be glad t

o help with your crystal needs. -

HIPOWER CRYSTAL CO.

Sales Division—205 W. Wacker Drive, Chicage
Factory—2035 Charleston Street, Chicage, Iil,

THE INDUSTRY OFFERS ...-

(Continued from page 77)

stepless :ucceleration and deceleration and
dynamic braking. At present a stand-
ard drive is available for ratings up to
1 horsepower for single phase operation
on 110 or 220-volt, 60-cycle systems.
Special drives of larger horsepower rating
can be designed to suit particular applica-
tion requirements.

This new drive has four parts. These
are, (1)-power transformer for separate
mounting, (2)-Mot-O-Trol cabinet with
the thyratron-tubes and the current lim-
iting and speed regulating control, (3)-
control station with potentiometer to
vary the voltage supplied to the armature

k. SUEE S |

78 o

and field circuits and with start and stop
push buttons, and (4) shunt-wound d-c
motor,

PARTS CABINETS

A variety of small handy cabinets for
varts are being made hy W. C. Heller &
Company, 43 Weil Street, Montpelier,
Ohio. Sizes range from several compart-
ment units to multiple units that are close
to twelve feet long and over six feet tall.

Many of the cabinets are of the sec-
tional type, thus providing structure to
any size required. Compartments avail-
able are of the small drawer or inter-
mediate draw type, as well as the large
drawer and letter size file. Available,
too. are shop desks, storage cabinets and
shop walks. Catalog available on request.

ALLIED CONTROL SEALED SWITCHES

Two sealed type switches, one with a
double break when normally closed (type
A3), and another with a double break
when normally open (type A5), are now
being made by the Allied Control Com-
pany, 2 East End Avenue, New York

City.

COMMUNICATIONS FOR MAY 1943
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The switches are of the single-pole,
single-throw type, with non-inductive
contacts, rated at 50 amperes at 12 and
24 volts d-c and 110 volts a-c. The travel
differential is said to be .006 to .012 of
an inch. Operating pressure is 114 to

3% pounds; vibration is 10 G for either
horizontal or vertical position. Five

115/16”

ounces in weight, it is
1 15/16” x 1 19/32”.

ELECTRONIC METER

An electronic time-interval meter for
accurately measuring extremely short
intervals, as low as 100 microseconds, has
been announced by the special’ products
section of G. E. Specifically, the meter
is designed for measuring the time in-
terval between two events which can be
converted into electrical impulses, such
as the elapsed time between the closing
of two controls; between two impulses
to a phototube, and between an electrical
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ELECTRIC PLANTS

Doing a Winning Job in the War

On all Fighting Fronts, Onan Electric Plants are
doing a winning job in critical War Communica-
tions Work and all other tasks requiring electricity.

Thousands of Onan Plants now in production in
ratings from 350 to 35,000 watts, A.C. or D.C.
also dual output; 50 to 800 cycles; 6 to 4000 volts.
Gasoline driven, Air or Water cooled.

Compact, Sturdy,
Reliable

Ideal for all communi-
cation work.

We'll be glad to send
you details on your
present or post-war
need for Electric
Plants.

D. W. ONAN & SONS

klzm; ROYALSTON AVENUE - MINNEAPOLIS, MINN.

AND
"ELECTRON/I
DEVICES/

Co.

Kansas City, Missouri

1012-1014 McGee St.

DIALCO WILL
HELP YOU
“«DELIVER
THE GOODS
ON TIME!

Preferred where variable light intensity 8
requived: Servies D.V. uses superior mechan-
ical shutter; Series D.P. uses polaroid discs.

“Beat the Promise” with Dialco! Leaders in this
field, we are geared for high-speed service !
Request NEW Catalogue, attention Dept. C-1.

R

SEND SPECIFICA.
TIONS. SAMPLES
AND BLUEPRINTS
WILL BE SUBMITTED

WHAT ARE YOUR DE-
LIVERY SCHEDULES?
LET US HELP YOU
MEET THEM.

DIAL LIGHT CO. 6 e

90 WEST STREET » NEW YORK, N. Y.

PROMPTLY.

JAMES KNIGHTS CO.

SANDWICH
ILLINOIS

*

Precision Cutters of Quartz
for Radio and Optical Uses

impulse and a light impulse.

Consisting of two units, an electronic
panel and a phototube with its pre-
amplifier stage, the meter has eight

The 'uni'g operates from a 115 volt, 60
cycle lighting circuit.

*

assembly being common between unit
types, such assembly can be readily
shifted between unit types to meet changes
in speed requirements. Many working

ranges, selected by means of a tap switch
so that any time interval of a length be-
tween .0001 second and 3 seconds can
be measured. A standard indicating in-
strument calibrated in milliseconds gives
a direct reading of the time interval
measured.

The normal input signals consist of
changes of light intensity falling on the
phototube or the making of external elec-
trical contacts. In the former case, light
values as low as 1/100 lumen, or an
intensity of approximately 1.4 foot-
candles, can be used on the phototube
and still result in satisfactory perform-
ance.

WESTINGHOUSE GEARMOTORS

Horizontal-parallel shaft type gearmotors
to meet speed reduction requirements for
a wide variety of industrial applications
over a range of 1 to 75 hp has been an-
nounced by the Westinghouse Electric
and Manufacturing Company.

The use of adaptor castings between
motor and mechanical parts allows the
use of all standard Westinghouse NEMA
frame motors with each type of unit.
Types of motor construction can there-
fore be readily changed to suit varying
service conditions if necessary in the
field. The design of the motor-adaptor

parts including gear sets being common
to all three unit tvpes of a given rating,
replacement part programs are held to a
minimum.

Gears and pinions in the new gear-
motors are of .40-.50 carbon steel, and
are given special heat-treatment before
hobbing. This process produces a taper-
ing hardness from surface to core, and
results in tough, impact-resisting teeth.
Gears and bearings are lubricated by a
positive splash system. A new case design
allows oil to circulate freely at all times.

Descriptive folder available gratis to
engineers.
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LITTELFOSE

“BUTTERFLY""
N nalette
w &

SIGNAL 2 A .y
‘@ TN T
i 4 .

¢ “BUTTERFLY"

mn?:::nc .,.,;‘!j...., I S A
Indicates by reflected light, visible
light, “black light,” and by fluores-
cent-radio-active luminenscence.
Operates by solenoid. When ac-
tivated, “butterfly” opens instantly
showing signal. No blur, no dim-
ming. Non-shatterable protection.
Plastic cap withstands severest
tests. Vo burn-outs as with lamps ;
no delicate parts to break from
shock or shell explosion; no spare
lamps required. Uses about V;
current of filament lamps.

Wire or write for Signalette Bulletin.
Ask about samples for test.

LITTELFUSE

INCORPORATED

4751 Ravenswood Avenue
Chicago, Ill.

221 Ong Street
El Monte (Los Angeles suburb)
California
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"t VARIAGC

You may need this largest Variac for controlling voltage on motors, heaters, flood lights,
transmitter tube filaments, rectifier systems, or process equipment. Wherever line voltage varies and
operating voltage must be correct, you will find this manually operated, continuously adjustable
autotransformer gives smooth control and good voltage regulation at high efficiency. Designed for
circuits of moderately high power, the Type 50 Variac is rugged, dependable and convenient.

Prompt delivery can be made on priority rating of A A 3 or better.

TYPE 50 VARIAC SPECIFICATIONS

Input Voltage: Type 50-A, 115 volts, and Type 50-B, 230
volts.

Output Voltage: Voltages up to 1179 of line voltage can
be obtained. Connection can also be made for maxi-
mum output voltage equal to line voltage.

Load Rating: 5 kva for the 115-volt model; 7 kva lor the
230-volt model. Ratings are for 50° C. rise.

Rated Current: 40 amperes for the 115-volt model; 20
amperes for the 230-volt model.

Maximum Current: 45 amperes for the 115-volt model; 31
ampercs for the 230-volt model.

Regulation: At output voltages ranging from 17% below
to 17%, above line voltage the full load regulation is less
than 49%.

Losses: No load losses are about 19, of full-load power;
full-load losses are about 29;; losses at half maximum
output voltage are about 4%,

Driving Torque: From 1 to 2 pound feet.

Net Weight: 85 pounds.

Dimensions: Approximately 12 inches high x 16 inches
diameter overall.

Price: £100.00 F. O. B. Cambridge.

SEND FOR BULLETIN NO. 858

GENERAL RADIO COMPANY : Cambridge, Massachusetts

NEW YORK

LOS ANGELES .
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An added feature of the Franklin Socket is
a Strain Relief Ring: this ring protects the
soldéred joints against vibration, pull or
W}ﬁi{":pfahe wires.

F@n Sockets can be supplied unas-
sembled or complete with cable to your
specifications.
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