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Like Ulysses, Collins transmitters are subjected to

great hardship and long journeys; like Ulysses they

meet and pass each test, and then go on to the next.
§Tutelary engineers accompany the transmitter
through the final test department. They submit a
Collins transmitter to every variety of climate, arctic
cold, tropic heat, dryness of the desert, and the humid
salt spray of the ocean. §They verify its mechanical
structure through the ordeal of gruelling vibration

and shock. They watch it through its electrical trials

for distortion, noise level, carrier shift and frequency
stability. €As Ulysses was compelled to face each
adversity, so is a Collins transmitter taken on its
journey in the final test department where it must
meet specifications. Actual use of the equipment is
anticipated and under simulated conditions the trans-
mitter is put to the proof. After it has successfully
passed each test, then, and then only, is your Collins

transmitter shipped.

COLLINS RADIO COMPANY

CEDAR RAPIDS, IOWA NEW YORK, NY: 11 WEST 42 ST.
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Engineers and Engineering Executives

you are invited

1942
WINTER CONVENTION

AND

RADIO ENGINEERING
SHOW

J/eaﬂgml‘w/t NEW YORK
HOTEL COMMODORE

JANUARY 12-14
x x K*X *x Kk %

SESSIONS
Morning, afternoon, and evening. The

Show remains open until the start of

the evening session on all three days.

INSTITUTE OF RADIO ENGINEERS
330 WEST 42nd STREET

NEW YORK, NEW YORK
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LEWIS WINNER, Editor
F. WALEN, Associate Editor
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NEVER HAVE COMMUNICATIONS received
so dramatic, yet so conclusive a staging
as in the past few weeks. Its impelling
importance and critical necessity have
roared it up to the front lines along with
our guns and machines. Its overwhelm-
ing usefulness on the home lines, too,
now becomes more predominant than
ever before. Girded to the cooperative
spirit of not only the technicians, but
everyone in the industry, as well as
those on the listening side, Communi-
cations should and will serve our Coun-
try in the truly American way . . . the
winning way. And effectively present-
ing the broadcasting viewpoint, we have
the following exclusive message from
Neville Miller, president of the National
Association of Broadcasters.

SAYS MR. MILLER, “Non-existent as a
medium of mass communication in
World War I, radio broadcasting has
become one of the strongest arms of our
present defense program, playing an in-
creasingly important role in accelerat-
ing the tempo of our war effort, enlight-
ening the people, maintaining national
morale and unity, and preserving the
stability of our economic life. Like a
free press, a free radio has become at
once a symbol of American democracy
and a bulwark of protection to our free
democratic institutions. Proud of the
unique usefulness and service to their
country, broadcasters are likewise keenly
aware of their grave responsibilities to
the Nation. To the discharge of these
responsibilities, the radio broadcasting
industry dedicates itself for the dura-
tion of the emergency.”

FROM ARTHUR VAN DYCK, Manager of the
RCA License Lab., and president-elect
of the IRE, we have received the fol-
lowing exclusive message on the Com-
munications industry in this emergency.
“Everyone knows that the present war
(Continued on page 31)
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CHOICE OF §% AMERICAN RADIO STATIONS

N THE MARKET for less than two years, the

RCA Type 250-K Broadcast Transmitter
has already been accorded an acceptance far be-
yond that of any other 25-watter produced by
any manufacturer! The initial produaion-order,
inticlentally, was sold out sight unseen before the
first 250-K ever came out of the factory.

It's only natural to ask, " Why—:

Part of the answer lies in the extreme flexibility
of the 250-K. It affords outstanding opération
at 100 or 250 watts—and is easily adapted to
1,000-watt operation at any time by the simple
and inexpensive addition of RCA amplifier unit
and power supply Type MI-7187.

Another part of the answer lies in the economy
of the 250-K. For example, it draws only 1625
watts from your power-lineataverage modulation  RCA 250-WATT

on a 250-watt carrier. .. economy that helps keep BROADCAST TRANSMITTER MODEL 250-K
power-bills /ow, thanks to its RCA-engi-

neered high-level Class B modulation.

Tube-costs are low. And installation 1s
economical-—economical because simple. OUTSTANDING ACCEPTANCE!
Program quality is part of the answer These American Broadcasting Stations—including 1,000-watt
o s fl . E 12 db. f ’ stations using it as an exciter unit—have chosen the RCA Model
too—audio is flat within 1% db. from 250-K ... all within the past two years. And the list does not
30 to 10,000 cycles. include still others to foreign stations, American police instal-
D dabl 2 Ask f the 84 lations, and stations now under construction!
ependable—? Ask any of the
i KANA KB1X KBUR KBWD KFBG KFIO
stations who have bought the 250-K! For KFIZ s KEPW R o b
the RCA way is to work for dependability KHON KLS KLUE KRJF Fha 19
from the first line on the drawing-board KYCA KYOS WAR WARM WATN WBIR
~ ' wBML WBOC WBTA WCBI WCED WCRS
to the last bolt in the final assembly! DR ooy Akl woal s o
. : WGAC WGOV WGTC WHBQ WHKY WHUB
Write for complete data and literature i o T e WIZE T ol
... today. As we go to press, the 250-K 1s e LS e LY WLKO
still available for immediate delivery— WORD WOSH WSAV e
1 main so for long. WSLB wsoc WS00 WSRR
: but it may not remain so g WTHT WTJS WTMA WWNY
‘ok ¢INER PERFORMANCE
e
_ 0 224 i au e WA
V4 b 1
Microphoner
% fpanch ln:uv Systems
Arrocioted Equipment
'run_\ml".vl_ 1

RCA Manufacturing Co., Inc., Camden, N. J. «+ A Service of Radio Corporation of America + In Canada, RCA Victor Co., Ltd., Montreal

New York: 411 Rifth Ave. Chicago: 589 E. Illinois St. Atlanta: 530 Citizens & Southern Bank Bldg. Dallas: Santa Fe Bldg.

San Francisco: 170 Ninth St. Hellywood 1016 N. Sycamore Ave.
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A Message from the Publisher

HE radio communications industry is now faced with a vital responsibilty. Not only

must it furnish and maintain equipment of our armed forces, but it must also assure

nore than adequate broadcasting and public reception, now of such paramount
importance.

Demands upon the entire technical personnel of the industry will be tremendous. An even
greater number will be called to active duty with the army, navy and air force, thus plac-
ing additional responsibilities upon those still engaged in commercial manufacture, oper-
ations and service work.

We, of COMMUNICATIONS magazine, fully cognizant of these grave issues,
accordingly have placed into operation a stringent editorial policy dedicated to the
interests of the National Emergency. We will continue to bring you timely, authorita-
tive engmeering data. We will also publish a variety of fundamental data of basic value
to the voung and new technical personnel, now being constantly added to the industry.

\We are working closely with all branches of the Federal Government, with whose ac-
tivities the communications and radio industry is allied. Much vital data which we would
normally be able to publish must, of course, be omitted due to its actual or potential
value to the enemies of the United States.

\We propose to conserve paper and other supplies as far as possible — to eliminate all
waste. We ask our readers to make their copies of COMMUNICATIONS available
to their associates whenever possible—to make every copy do the work of two or more.

We want to help vou in every way we can. If you need special information, don’t hesitate
to write or wire us. \We may have it and, if not, we will try to get it for you.

(Prgen S

100 O DO O 1 1 00 D A O 1 o
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COMMUNICATIONS

LEWIS WINNER, Editor

At left, U. S. Signal Corps field radio copying signals from an airplane in flight, 1918. At right, U. S. Signal Corps field radio
telephone station, France, 1918.

Communications in

WORLD WAR I axo WORLD WAR I

oW THAT appeasenient, sanctions,
N neutrality, armed neutrality and

lend-lease on the part of the
Arsenal of Democracy have had their
day, and a shooting war has been dump-
ed in our laps, the great part Comanuni-
cations will play in the War effort is
of prime importance. Not only will
rapid communication permit the long
arm of our government to reach out and
maintain all-important contacts, but it
will afford our armed forces, by way of
radio, with the vital medium of conduct-
ing successful warfare, particularly with
the new mobile units.

It is less than twenty-five years since
the United States was engaged in an-
other war of great magnitude. It is of
present interest to refer to the rapid
succession of events which then en-
gaged the attention of communication
services throughout the months pre-
ceding and following the declaration of
war against Germany and her allies in
the year 1917. At the time of World
War I, of course there was no Federal
Communications Commission in this
country, charged with the regulation of

by DONALD McNICOL

PAST PRESIDENT, IRE

the communication services. At the
time of World War I, the Government
secured for military purposes the full
use of wire and radio services by di-
rect cooperation on the part of the com-
munication companies. In the initial,
organizational stage of the war prep-
arations a quasi direction and super-
vision of the wire and cable lines was
invoked by commissioning one or more
of the officials of the operating com-
panies as majors and colonels in the
army service.

In January, 1917, before American
entry into the war, Major-General G.
O. Squier, Chief Signal Officer of the
army went from Washington to New
York, where he held informal confer-
ences with Theodore N. Vail, president
of the A. T. and T. Co., Newcomb
Carlton, president of Western Union,
and with J. J. Carty, of Bell Telephone.
War was imminent and it was recog-
nized by the head of the Signal Corps
that many hundreds of communication
technicians would be required for ser-
vice abroad. There was not sufficient
time for the army to train enlisted men

at army posts. It was thus decided that
the telegraph and telephone companies
select from their regular staffs men
qualified for the duties as outlined by
the Chief Signal Officer. The officials
of the commercial communication com-
panies subscribed whole-heartedly to
this procedure. Thus the regular army
establishment was relieved of the task
of training and organizing telegraph,
telephone and radio technicians to ac-
company the pioneer combat units of
the A.E.F.

This direct procedure resulted in the
despatch to Europe, in the first months
of the war, of twelve battalions of men
best trained for the work in hand, all
in uniform, and officered by communi-
cation officials who had been commis-
sioned as officers. Once the military
draft was in full swing, sixteen train-
ing schools for telegraph, telephone and
radio operators and technicians were
established at army posts and at tech-
nical colleges. It was from this source
that replacements were supplied, and
from which field and telegraph bat-
talions required for the combat forces
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(Photo by U. S. Army Signal Corps)

General view of equipment at Field Radio School, 3rd Signal Corps Replacement
Training Center, Fort Monmouth, 1941,

began to flow across the Atlantic.

Iarly estimates made by the Signal
Corps indicated that there would be re.
quired for use abroad one million cells
of drv-battery, 285,000 vacuum tubes,
110,000 teld telephone sets, several
thousand telegraph sets, including prin-
ters, 350,000 miles of insulated wire
and large quantities of other communi-
cation equipment for installation and
maintenance. In the months prior to our
entry into the war, orders for communi-
cation equipment began to pour into the
country’s manufacturing establishments,
and as this demand was simultaneous
with the sudden huge demand for num-
erous other instruments and engines ot
war, it was not long before there devel-
oped a serious shortage of materials,
as we have today.

Shortages in 1917

A shortage of ddies and solvents
caused a sharp rise in the price of in-
sulating materials and compounds. The
price of lake and electrolytic copper
shot up from 15 cents per pound to 27%%
cents, and to a high of 36 cents per
pound. The certainty of supply and
price became so unruly that early in
1917 the Government established a price
of 23%; cents per pound for copper.

Once basic prices of manufacturing
products became stabilized, manufac-
turers were able to submit firm bids for
finished apparatus.

Printers Used

The large increase of commercial and
govermment telegraph business inci-

British tank in France, 1918, with U. S.
Signal Corps men, carrying their
communications equipment.

é e COMMUNICATIONS FOR DECEMBER 1941
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dental to the business expansion, to-
gether with staff losses due to enlist-
ments in the army and navy, produced
a sharp demand for Morse telegraphers
in all parts of the country. The West-
ern Union Telegraph Company and the
press assoctations reverted to the use of
printers which could be operated by
girls,

Telegraph Tests in 1916

On November 15, 1916, radio tele-
graph tests were successful between San
Francisco and Japan, and early in 1917
the American Telephone and Telegraph
Company carried out a three-days’ test
of communication facilities, in connec-
tion with a national resources survey,
demonstrating the dependability of tele-
phone communication between the of-
fices of the Navy Department and all
navy depots in continental United
States. Captain C. C. Culver carried
out tests of two-way radio between a
ground station and an airplane in flight
up to a distance of 119 miles. Tests
also were made of communication be-
tween airplanes in flight. On Septem-
ber 29, 1917, direct radio telegraph com-
munication was inaugurated between
the Arlington, Va., station and Pearl
Harbor, Hawaii, and the Pan American
Wireless Telegraph Company (Mar-
coni) made preparations for service be-
tween New York and South American
countries.

Signal Corps in 1917

At the time of the outbreak of war
the U. S. Signal Corps staff comprised
55 officers and 1,570 enlisted men. This
force was at once enlarged to 17,892
officers, 179,802 enlisted men and 9,767
civilian employes, distributed through-
out the United States and her colonial
possessions, on duty in the office of the
Chief Signal Officer, Washington-
Alaska cable system and at general sup-
ply depots. In June, 1918, in Paris,
France, a Division of Inspection and
Research, Signal Corps, was set up to
meet A. E. F. needs. It is of interest
to record that among the American
radio experts attached to this Division
were E. H. Armstrong, H. W. Houck,
J. H. Pressly, W. H. Preiss, W. A.
MacDonald and Harold M. Lewis, each
of whom contributed largely to the

startling advances made during the war

in radio transmission and reception by
American, British and French radio

experts.
La Tour's Developments

The French engineers under La Tour
produced a 6-stage, 4-tube amplifier

P
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known as the L-3 Type. The British,
under B. J. Round, turned out a 7-tube
receiver, the No. 55. The American

“engineers, building on the L-3 receiver

produced a receiving system which
made radio history. It was out of the
incidental experiments in connection
therewith that Armstrong developed the
superheterodyne receiver. For aieplane,
radio, air-driven electric generators were
produced.” The Telautograph and the
recording phonograph were adapted to
make permanent records of intercepted
radio messages.

in France, the American telegraph
and telephonc engineers of the Signal
Corps battalions found much antiquated
and inadequate equipment in service,
most of which, for A. E. F. needs, was
discarded or supplemented by the in-
stallation of modern American ap-
paratus.

Naval Censorship in 1918

On May 21, 1918, shortly after the
declaration of war, a naval censorship
was cstablished over submarine cable
operation from offices in the United
States, censors being stationed in all of
the operating rooms. On July 5, the
House passed a Bill authorizing the
President to take over and operate the
commercial telegraph, telephone and
radio systems in the United States, and
on November 2, the President ordered
the Postmaster-General to assume con-
trol of the submarine cable systems.
Six weeks later Postmaster-General
Burleson appointed U. N. Bethel, F. A.
Stevenson, G. M. Yorke and A. F.
Adams as an operating board, to admin-
ister the telegraph and telephone sys-
tems under government control. New-
comb Carlton was appointed to manage
the submarine cable systems, with
George Clapperton representing the
Commercial Cable Company. Directly
under the President, David J. Lewis,
Congressman from Delaware, was ap-
pointed Director of the Wire Control
Board.

The Signal Corps battalions serving
in France with the combat forces func-
tioned with remarkable effectiveness.
Within two months after the American
engineers went to France to install com-
munication facilities, a call came to
America for the immediate despatch of
seven hundred Morse operators and
four hundred radio operators. These
drafts were met by draining operators
from the commercial telegraph com-
panies and radio men from the Signal
Corps schools.

Government Control, 1918

Government control of the American
commercial communication companies
continued for nearly nine months after

U. S. Signal Corps Ground Goniometric
Station, France, 1918.

the conclusion of the war on November
11, 1918, notwithstanding that Bills
were introduced in Congress having, in
view, permanent government retention
of these facilities.

The foregoing review of what hap-
pened before and after the first World
War, with regard to communications,
may be contrasted with the situation in
1941. Today the Federal Communica-
tions Commission, through orders de-
termines rather narrowly what the com-
mercial companies, their staffs, and em-
ployes may do and may not do. "On the
afternoon of December 7, last, follow-
ing the early reports of Japanese as-
saults on Pearl Harbor naval station
and airport, the.chairman of the Fed-
eral Communication Commission at

Washington, D.C., probably functioning
through the Defense Communication
Board, held telephone conversation with
the presidents of the principal commer-
cial communication companies, and re-
ceived assurance that the Government
would be accorded full and complete
cooperation on the part of the wire and
radio services. Immediately following
the Japanese bombing attacks censor-
ship was established at Honolulu and
Manila by the navy, and before 9 p.m.,
on December 7, censorship was set up
at San Francisco, New York and
Miami. In anticipation, the navy has
had in training at communication cen-
ters, six hundred officers and four hun-
dred enlisted men who were ready to sit
in when the order came. At once also,
a ban was placed on the operation of
amateur radio stations in the United

. States, its territories and possessions.

On December 8, following a meeting of
the FCC and DCB the ban imposed on
amateur radio was tightened to include
“all amateurs except those who may be
permitted to function in a special na-
tional defense category upon specific
recommendation of the DCB.” It is
likely that these include the members of
the Army amateur Network and ama-
teurs connected with the Office of Civil-
ian Defense.

The FCC is studying the situation
with respect to broadcasting; whether,
or at what stage of the war effort, some
degree of censorship may become de-
sirable. No one doubts the seriousness
of this, associated as it is with “Free-
dom of the Press.” In any event, “for
the duration,” no American will object

to any step or steps deemed necessary
by the Government to bring certain and
complete victory to the American arms.

(Photo by U. S. Army Signal Corps)

The 1941 medium tank M-3, at Aberdeen Proving Grounds, with its self-contained
radio equipment. In most of these tanks, f-m units are being used effectively.
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Multiple Receiver Response in

STRONG R-F FIELDS*

by R. N. PLANK

Chief Engineer, Radio Manufacturing Engineers, Inc.

ECEIVER characteristics contrib-
R uting to multiple response in
strong fields are varied and le-

gion. Although the superheterodyne .

type of circuit is generally more pro-
ductive of spurious responses than, for
instance, the so-called tuned radio fre-
quency type of receiver, the latter does
respond to other than the desired signal
in certain situations and therefore can
not be counsidered as entirely immune.
In fact, almost every type of circuit has
its weaknesses and the efforts of the
engineer in the design of receivers are
generally Dest rewarded by superior
performance when they are directed
along lines of reducing the effects of
the mherent weaknesses. This particu-
lar factor in receiver design is unhap-
pily not always closely associated with
efforts to keep the costs down. It is
the latter effort which, though sad but
true, dominates the picture in some
cases.

It might be well to consider the more
probable ditticulties encountered in a
receiver when operating in a strong
radio frequency field by types, in the

*Presented before Radio Interference Conference
held May 11th at the University of Illinois.

order of their appearance in the ra-
dio  field. In 1926, or thereabouts,
there appeared in great profusion the
type known as the t-r-f. In those days,
fortunately, the situation in which a
number of high-powered stations were
operating did not exist. But, neverthe-
less, and most of you have found it
out in your own experience, there still
remains in use a significant number of
sets of that era. Those of you who are
charged with the operation of our
broadcast stations, and those of you
who are engaged in maintaining in
proper working order the receivers of
the listening public, know this from ex-
perience.

Figure 1 shows the circuit of one of
these early types of receivers, with the
grid lead with leak resistance and grid
condenser acting as a miniature, though
very effective, antenna. There were no
shields in this receiver. Nor was there
a chassis, except an r-f coil mounting.

Several weaknesses: of this tvpe of
set have Deen brought to light in recent
times when broadcasting has changed a
little from the period of 1925. There
are more and stronger signals in most
cvery area. The first weakness, due to

DESIRED SIGNAL Eg= B Sin 2w fat
UNDESIRED SIG. E5=A ((1+M,Sin 2mfyt) Sin2mwf,t
EG= EB+ EA

I,=CiEg+CoEE+C3EG+ -+

Tory ="

2
5 A%B (4 +M,Sin 2mfyt) sin®2mfyt

T ™"

3
d’Ip
dES

[—é— B3 Sin® 2w fyt +

X Sin 21rfst]+--

d’1 .
= . Ec? EX Eg (1+2MySin2Tf,t)

X Sin 2w fgt+ -«

Figure 3
The grid volt-plate current characteristic of a typical tube that may cause
cross-modulation,
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Figure | (top) Figure 2 (bottom)
Circuits of early type receivers with
interference 'aids'.

lack of shields is the antenna effect of
the grid leak and condenser which was
almost always large, exposed and un-
shielded. Under the influence of strong
fields these sets could be operated on
somewhat of an economy basis. All
tubes ahead of the detector could be
removed without reducing the signal,
and in addition the necessity for tuning
was eliminated. The only way to get rid
of the strong local was to turn the re-
ceiver filament off or remove “B” volt-
ages. Unhappily this state of affairs
could exist even though the receiver
was intended for broadcast reception
and the all-pervading signal was on 56
megacycles or higher. The only requi-
site was that the field strength from the
transmitter be great enough to operate
the detector, and this was not always
necessarily very high in level. The ac-
tion, of course, was, in effect, by by-
passing of the tuning elements of the
receiver due to the large space coupling
capacity of the grid lead and its asso-
ciated mounting. And since the detector
was not a selective device any modu-
lated carrier of sufficient magnitude
would produce a response in the same
manner as a signal given to the detector
from the r-f amplifier. Although the
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Receiver [.F. - 458 Kc.

Figure 4

A graphical representation of inter-
ference problems in a super-
heterodyne.

regular stations could be received, the
interfering station was always present.

Another rather interesting type of
response appeared in the early 1930
t-r-f mantle receivers. The particular
difficulty encountered in this instance
was the continued interference by ama-
teur stations using the frequency bhe-
tween 3.9 and 4.0 megacycles. All re-
ceivers of the make involved were both-
ered when they were subjected to a
strong field in this frequency range.
Figure 2 shows a simple diagram of the
r-f circuits. Here the plate circuits were
feeding r-f transformer primaries having
considerably smaller inductance than
the tuned secondaries and these prima-
ries were being tuned to approximately
3.95 megacycles by the plate capacity
of the tubes. The signal level was sut-
ficient to override the attenuation, due
to the tuning of the secondaries, and the
result was a constant response due to
the 3.9-4.0 megacycle stations in the
vicinity.

We come now to the screen grid type
of tube, or the tetrode as it is called. In
early types, such as the type 24, there
existed considerable grid voltage—plate
current characteristic = curvature—so
that at no point on the characteristic
curve of these tubes did a completely
suitable linearity exist. Moreover, they
were quite sharp in cut off and conse-
quently when a strong signal was im-
pressed continually on the grid of one
of these tubes, used let us say as a first
r-f amplifier, due to its overriding the
rejection characteristic of the input
tuned circuit, this signal appeared with
all other signals whenever they were
tuned .in. This, of course, occurred in
t-r-f receivers and also in superhetero-
dyne receivers.

This particular type of interference is
due to the cross modulation factor. The
value of this factor is determined by the
degree of non-linearity of the grid volt-
age—plate current characteristic over
which the signal excursions occur. Fig-

ure 3 shows grid voltage—plate current
characteristic in a typical tube which
causes this type of response, and with it
are briefly given some of the mathe-
matical analyses which makes it possi-
ble to determine definitely the cause of
this particutar difculty. One term in
the expression, as you will see, includes
the desired signal carrier  modulated
with the audio frequency component ot
the undesired signal. Although to a cer-
tain degree this difhculty can be en-
countered with practically all types of
tubes, the newer types of tubes which
have either a tapered grid mesh or two
complete grid structures (one of fne
and one of wide mesh) have, over the
major portion of the characteristic, a
linearity to a degree which reduces to
a practical minimum the tendency to
produce cross-talk. In addition to im-
provement made in tubes of recent de-
sign to reduce the tendency to produce
cross-talk, certain factors in design can
also be used to reduce the tendency to
cross-talk by climinating the tendency
of the strong signal to ride over the
rejection characteristics of the pre-
selection elements of the tuning system.
In other words, the greater the sclec-
tivity provided ahead of the radio fre-
quency amplifier tube. that is between
the signal gathering clement such as an
antenna and the first amplitier tube, the
less will be the tendency for a strong
signal to produce modulating excur-
sions ~f the grid voltage. .And the ten-
dency to produce cross modulation is
therefore reduced as the tuning is
caused to depart from the strong inter-
fering station. In practice, the closer
the desired signal comes to the unde-
sired signal the greater will be the ten-
dency to cross-talk, due to the fact that

STRONG SIGNAL FREQ. 1400 kc.
RECEIVER 1.F.—465 kc.
RECEIVER TUNED TO 1402.5 kc.

IFae — 1400 oy ~—— 1867.5
1T — 2800 190 — 3735,
[Fan — 4300 For — 50025
o — e 465 k.c.
Figure 5

Tabulation of frequency variations
caused by heterodyne actions.

the selectivity of the iuput cireuit s
not as effective on small frequency dis-
placements as it would be on large fre-
quency displacements, or when the two
signals are widely separated.

Another  difficulty can arise in the
case of superheterodyne receivers where
insufficient presclection is provided he-
tween the antenna and the first radio
frequency amplifier grid civeuit. Several
restilts can evidence themselves in the
form of interference in cases where in
any one given receiving arca such as
in a large metropolitan center, where
there are numerous broadeast stations
of relatively high radiation powers sep-
arated from cach other in frequency by
the intermediate frequency of the re-
ceiver  being  used. Figure b shows
graphically  the condition from which
this effect may arise with a station at
SO0 kiloeyeles, and two other strong
sations, one at 1230 kiloeyeles and one
at 1260 kilocycles, in the same localized
arcas, as examples,

The intermediate frequency of 433
kitocycles on which this case 1s based,
was selected since it is the inter-
mediate frequency most commonly used
at the present time.  \ssuming a re-

ver Tuned Frequency

SPURIOUS RESPONSE
CHARACTERISTIC
DUE TO MIXER CIRCUIT
HARMONIC BEATS

1200 HOO 200 00 1400 1500

Figure 6
In these curves illustrating the response effects, the attenuation prompted by
assorted mixer beats are also shown.
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so that signals 5 kilocycles off of reso-
nance may produce a response in the
system, then these three stations will
produce heats of 450 and 460 kilocycles.
These values are =5 kilocycles of the
i-f frequency of the receiver. If the
recciver 1s responsive over that wide a
band, then without any tuning of the
receiver at all, either one or both of
the two higher irequency stations, de-

pending upon their relative amplitude

with respect to the 800 kilocycle sig-
nal, will produce the intermediate fre-
quency and thereby the result will be a
reproduction of either two or three sta-
tions; 1n the extreme case over the
entire range. However, since the re-
sponce is proportional to the product
of the amplitudes of the signals in-
volved, as the receiver is tuned to the
extreme lower or the extreme higher
frequencies of the band, this effect will
probably disappear due to the rejection
characteristics of the selectivity curve
indicated in the dotted line in Figure
4. The optimum response would proba-
bly occur whenever the receiver was
tuned midway between these stations
and sufhicient energy was present in the
antenna to feed through the r-f ampli-
fier regardless of the preselecting com-
ponents. It the seclectivity curve, as
indicated by the dotted line in Figure
4, 1s sharpened considerably and the
attenuation thereby increased, this ef-
feet will disappear. On Figure 4 is
also drawn a lne at 650 kilocycles in
order to show the cftfect as it formerly
was 1n years gone hy when low inter-
mediate {requencies were used in re-
ceivers, some being around 150 to 250
kitocycles. In this particular case this
tvpe of interference would be more
prevalent due to the fact that the two
signals are closer together and the
sclectivity would have to be consider-
ably greater in order to eliminate the
combined effect of two signals at the
mixer grid simultancously. A remedy
for this again is improved or increased
preselection hetween the antenna and
the first r-t grid circuit and also fre-
quency allocation can be made so that
the standard intermediate frequency
cannot be produced by any combination
of stations in onc area. It, of course,
1s most noticeable on receivers lacking
tuned radio frequency amplification and
having a low value of i-f.

In superheterodyne receivers where
frequencies are combined in the first
detector or mixer tube for the purpose
of generating an intermediate fre-
quency, and this is usually done by
means of combining an incoming radio
frequency voltage with an oscillator
voltage by a great many different sys-
tems, a number of undesirable effects
can result. One of these is the spuri-

SIGNAL CIRCUITS
2 STAGES OF
R.F. AMP.

AT 1700 Kc.

Ant. gain - 65
R.F gain - 15 per Stage

I.F.- 465 Kc.
f=8.75 Kc.

STRONG
SIGNAL
1708.75
3447.50
5126.25
Fos 6835.00
8543.75

Attenuatibn

Fss— Foq = 116.25
4X 116.25=465=.F,

20 10 O 10 20
- Kc. +

Figure 7

The effects prevailing when the i-f ampli-
fier operating the AYC, and producing
AVC feedback voltage, provides a signal
very close to the i-f because of the
selectivity of the i-f amplifier channel.

ous response produced by higher order
combinations of the signal and the
oscillator beating together to produce
the intermediate frequency. Of course,
a desired signal can provide only one
combination which will be acceptable
to the intermediate frequency amplifier.
However, if the receiver is tuned to a
given frequency and the selectivity be-
tween the antenna and the mixer tube
is inadequate to exclude signals in the
vicinity which have very high ampli-
tude, a very common effect is produced.
In Figure 5 is a brief tabulation based
on several assuwmed values which will
show this effect. Here we have a re-
ceiver which is tuned to 1402.5 kilo-
cycles, the receiver having an inter-
mediate frequency of 465 kilocycles.
Impressed in the antenna system is a
very strong signal having a frequency

£
<
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L
uy
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Figure 8
Image response characteristics.
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of 1400 kilocvcles. If the receiver is
tuned to 1402.5 you will have an oscil-
lator fundamental frequency F, of
1867.5, which is determined by adding
the intermediate frequency to the tuned
frequency of the signal circuits which
track with the oscillator tuning. There
will also be present in the mixer tube
higher order combination frequencies
of the signal and oscillator which may
produce the intermediate frequencies.
Consequently we have, in addition to
the fundamental F., F. equal to 3735
kilocycles and Fo of 5602.5 kilocycles
generated as plate current components.
In addition to this the strong signal im-
pressed in the antenna is not sufficiently
excluded by the selective circuits be-
tween the antenna and the mixer, and
the fundamental of the strong signal
at 1400 kilocycles produces Fe, at 2800
kilocycles and Fs at 4300 kilocycles,
the second and third harmonics of the
strong signal respectively, at compon-
ents of resultant plate current. By
combination it can be shown that a
component term of the expression in-
volving the mixed frequencies, contains
the difference frequency (Fy-Fo) and
this is exactly 465 kilocycles. A re-
sponse will thus be obtained due to the
strong signal when the receiver is set
at 1402.5 kilocycles. Of course in
practice this is usually within the ac-
ceptance curve of selectivity of the re-
ceiver and would not be due to an in-
herent lack in the receiver. These cal-
culations can be carried out to show
that when the receiver is tuned to 975
kilocycles and a strong signal is im-
pressed having a frequency of 1100
kilocycles, and sufficient voltage reaches
the mixer tube to produce the neces-
sary grid excursion to produce har-
monics, that the signal of 1100 kilo-
cycles will respond when the recetver is
tuned to 975 kilocycles. For the same
reason, when the receiver is tuned to
1552 kilocycles, a 1500 kilocycle signal
will appear at that frequency. Figure
6 shows graphically these effects.

In this curve, the abscissa of the re-
ceiver’s tuned {requency are plotted
against ordinates in kilocycles above
and below a zero value. At first con-
sider the two straight parallel sloping
lines, designated as 465 kilocycle i-f
and 450 kilocycle i-f. ILet us choose,
for example, a receiver tuned frequency
of 1000 kilocycles. At this value of re-
ceiver tuned frequency (the receiver

having an intermediate frequency of

465 kilocycles) the 465 kilocycle i-f
line crosses the 1000 kilocycle ordinate
at 4135 kilocycles approximately. This
is to be interpreted as meaning that
when the receiver is tuned to 1000 kilo-
cycles and a signal 135 kilocycles
higher in frequency is present, having

e
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sufficient energy to produce some volt-
age at the detector tube, even though
the receiver is detuned from that fre-
quency, it will produce a signal in the
loudspeaker. In other words, a strong
signal at 1135 kilocycles, producing
some voltage in the grid of the mixer
tube when the receiver is tuned at 1000
kilocycles, will produce a response cue
to that strong signal. In addition to
this, other responses can be obtained
at other frequencies in this region due
to higher order combination compo-
nents of the signal and the oscillator.
They, of course, will be at various dis-
placements from the tuned frequency of
the receiver and will depend for in-
tensity upon the relative amplitude of
the various distortion components of
the plate circuit needed to produce these
higher order harmonics. The additional
multiple responses will in practice be
somewhat weaker than those produced
by the third order term. In order to
complicate the graph, but retain the
compactness so that several things
could be pictorially represented on one
sheet, several other horizentally placed
curved lines have been drawn. The
outer curved lines form a pair and the
inner curved lines form a pair. Ii this
figure were rotated 90° clockwise you
would see that these lines would stand
more or less vertical and approximate
curves which would appear to he very
much like typical selectivity curves.
And since they are intended to repre-
sent just that, the picture is more or
less complete. The outer pair is indi-
cated by —60 db. In other words a
typical r-f transformer having a Q
of 120 will be, for instance, at a tuned
frequency of 1000 kilocycles, approxi-
mately 90 kilocycles wide for an atten-
uvation of 60 decibels from the exact
tuned peak of the pass characteristic.
At a point —26 decibels from this peak,
and at a tuned frequency, of 1000 kilo-
cycles, this same tuned circuit would
be approximately 45 kilocycles wide. As
the frequency of tuning decreases the
band width becomes narrower for the
same attenuation, and as the frequency
of resonance increases the band width
at these attenuations increases. There-
fore at 1000 kilocycles, and with a
transformer having a Q of 120, and
a receiver having an intermediate fre-
quency of 465 kilocycles, it would not
be expected that any (Fs-Fo) beating
would occur, due to the fact that the
response characteristic lies outside of
the selectivity or attenuation character-
istics of this transformer. This is as-
suming, of course, that an attenuation
of the strong signal of 60 decibels, or

greater, is adequate to prevent a re-
sponse. If a greater attenuation is re-
quired than these selectivity curves pro-

Figure 9

A lack of shielding may cause a multiple
response condition as shown here.

vide, more selective circuits must be
provided to prevent response of this
type. It seems therefore that if in a
particular receiver an attenuation of 60
decibels or greater is required m order
to suppress this type of response; with
a receiver having an intermediate fre-
quency of 465 kilocycles, and the trans-
former Q 120, no interference of this
type would be experienced below 1220
kilocyeles, or the point at which the 60
decibel attenuation characteristic of the
tuned circuit crosses the 465 kilocyele
response characteristic.  The area, in
which the curves are intermingled,
which is principally above 1220 kilo-
cveles for the 465 kilocyele i-f, and 1185
kilocveles for the 450 Kkilocyele i-f, is
the area of greatest probable response.
For a receiver having the same inter-
mediate frequencies as indicated, but
another tuned circuit in the form of an
r-f amplifier head, the area of inter-
mingling is considerably reduced and
the possible interfering range is raised
in frequency, since the attenuation
characteristic curves of the resonant
circuit are compressed as additional
selectivity is added. Tt is interesting to
note that for each intermediate fre-
quency the response is caused to shift
above and below the line at a certain
critical frequency. TIn the case of the
465 kilocycle i-f this happens at 1380
kilocycles: for the 450 kilocycle i-f at
1350 kilocycles.

The effect just discussed is aggra-
vated, of course, when the interfering
strong signal is sufficient to present it-
selt at the detector with such a high
amplitude that grid current tlows con-
tinually in the grid circuit of the de-
tector. This effect can be productive
of another difficulty which is somewhat
related to the one just discussed, but in
certain ways different. Let us consider
now a receiver which is caused to re-
main on one particular frequency and
very strong signals are impressed upon
it. Aside from the effects just produced,
due to lack of selectivity between the

antenna and the mixer tube, we will
assume now that we have adequate
selectivity to prevent the effects just
mentioned.  One other difference, how-
ever, will exist in this particular hiypo-
thetical receiver.  Althongh  there 1s
considerable preselection the ditference
in the degree of selectivity hetween the
r-f amplifiecr and the -1 amplifier is
considerable. In other words, the inter-
mediate frequency amplifier is a very
selective type of amplifier and the r-f
amplifier, althongh  being  extremely
selective for the frequency at which it
is used, 1s not of course comparable in
sclectivity to that of the intermediate
frequency channel.  The mtermediate
frequency amplifier, of course, operates
the a-v-¢ circuit so that in order to
produce any significant a-v-¢ feedback
voltage to the grids of the r-f ampli-
fiers it is necessary to provide a signal
which will fall very closely to the iuter-
mediate frequency, due to the extreme
selectivity of the intermediate frequency
amplifier chanuel.  Figure 7 shows the
cffects.

Here we have a receiver which s
tuned to 1700 kilocyeles and  allowed
to remain at that frequency. It has two
stages of r-f amplification and  rather
cood selectivity  at  this frequency  of
1700 kilocyeles: an antenna gain of 65
and an r-f gain per stage of 150 The
intermediate  frequency  amplifier pass
characteristic is shown and will he ab-
served to possess considerable selectiv-
itv.  When a selectivity measurement of
this receiver is made from the grid of
the first detector the curve indicated
in the heavy line will be produced.
When a sclectivity curve 1s run on
the over-all receiver the superimposed
dotted response  peaks, as indicated,
will also be produced, and will, in
effect, if they are not considered and
carcfully measured, produce a much
broader sclectivity  characteristic than
that indicated by measurement of the
intermediate frequency amplitier itself.
This can be explained on the following
basis: Supposce the signal normally at
1700 kilocyeles 1s  displaced  slightly
from this valne.  Whenever this fre-
quency departs by more than 6 kilo-
cveles from the set frequency of 1700
kilocyeles the receiver will no longer
respond to the changed frequency in-
so far as the i-f channel 1s concerned
since the i-f channel attenuation is very
great at this frequency or at one of
greater variance.  Therefore the auto-
matic volume control circuit is deener-
gized due to a lack of i-f voltage and
the r-f stages again operate at maxi-
mum gain. Due to the fact that they are
not as selective as the intermediate ire-
quency amplifier, they will still be pass-

(Continued on page 26)
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Central station KFCD in Los Angeles.

SPECIAL EMERGENCY SERVIC

by MAURICE E. KENNEDY

Communications Engineer, Los Angeles Flood Control District

r]"\ HE MAINTENANCE of communica-  frequencies are designated ‘as special

tion between fixed locations dur-  emergency channels:

ing periods of wire line failure,
or between a central office and a fleet
of portable radio stations associated with
emergency repair crews is-very often of
vital importance to the safety and pro-
tection of life and propertv. Accord-
ingly numerous public utility com-
panies, highway maintenance depart-
ments, pipe line operators, isolated
mines  without wire connunication,
flood control, and various emergency
organizations have adopted emergency
communication maintenance systems
and are now operating radio stations
in special emergency service with con-
siderable success.

Frequencies Used

The Federal Communications Com-
mission has established the frequencies
of 2292 ke, 2726 kc, 3190 ke, and
4637.5 ke, for the use of special emer-

gency stations, In addition to these Teeiabeais

medium frequencies, the following high L
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31,460, 31,740,

Rear view of
a 100 watt
transmitter
used in the
district dams.
This unit was
designed and
built by the
author.
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33,060, 33,820, 35,140, 37,180, 37,820,
39,340, 39,660, 39860, 116,650, 117,850,
and 159,825 kilocycles.

The use of these channels by special
emergency stations is limited to actual
periods of emergency when other forms
of communication fail, or communica-
tions relative to an emergency, or
where ‘other forms of communication do
not exist. Except for routine tests,
stations in this service are not permit-
ted to conduct routine: business or han-
dle non-emergency communications.

An example of effective emergency
system application prevails in the
special emergency network of sixteen
radio stations now in use by the ILos
Angeles County Flood Control Dis-
trict,

Two Stations at Start

From the small beginning of two
stations for emergency communication
between an isolated dam and the dis-
trict’s central office, the use of radio
has been increased to the present total

am . e
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of sixteen two-way communication
units, and a fleet of 48 radio receiver
equipped trucks and patrol cars.
Seven of the radio stations are loca-
ted on flood control dams in the moun-
tainous back country of Los Angeles
County. These stations offer emergency
communication with the central dis-
patching office in Los Angeles. In this
application of radio units, the emer-
gency .radio circuit parallels the dis-
trict’s private telephone circuits in the
mountains. Wire lines sometimes {fail
during the peak of storms, when com-
munication is of greatest need.

KFCD, Main Station

The district’s main statton (KFCD,
500 watts) is located, in connection
with the Hydraulic and Emergency
Dispatcher’s offices, in the Flood Con-
trol Building in the business district of
Los Angeles. This station functions
as control center for two-way com-
munication with field stations and as a
one-way dispatching station for emer-
gency crews in trucks. In addition to
these duties, the central station trans-
mits on schedule during storms with
weather reports, rainfall data from kev
rain stations, stream flow measurements
for the use of Hydrographers in the
low country, and general storm data to
engineers and emergency crews in the

field.

Other Locations

Radio transmitters are also located
at the District’s central warehouse, the
field patrol offices, a pumping station,
and in portable units. The portable
stations are complete with a-c power
supplies and are maintained in readi-
ness for instant service from trucks or
emergency fleld headquarters.

In a rugged mountain area 1592.1
square miles and the densely populated
valleys with 1165.5 square miles, the
Los Angeles County Flood Control

[Py e ———

Two portable radio stations, as illustrated above are in use. They are of 50

watts power, and have the call letters . .

. KIPP and KINT. These stations were

also designed and built by the author.

District has built and now maintains
an elaborate system of tlood control
dams, debris Dbasins, channels, and the
basins in which to spread storm waters
for conservation.

The dispatching of emergency crews
and trucks by radio has greatly in-
creased the efficiency of dealing with
storms and floods. The time interval
hetween the telephone call from a per-
son reporting a clogged storm drain or a
broken levee, and the actual arrival of
an emergency truck with repair crew
has been reduced to a matter of min-
utes,

Numerous instances are on record of
radio directed emergency crews reach-
ing broken levees or defective storm
drains in time to save large sections of
commercial and residential property
from the destructive flood waters.

Patrol Cars

The patrol cars driven by hydraulic
field engineers are equipped with police
type radio receivers for reception of the
airway weather stations as well as the
District’s stations. General storm in-
formation and river elevations are

e
;_wi G I E
sl T

A view of station KAOP a'll Puddingstone Dam.

transmitted to these cars by the central
station. These men can also be directed
at any time during a storm to make in-
vestigations and report damage or
dangerous conditions to the dispatcher.

The transmitting equipment in use
by the District is composite, except for
one 175 watt transmitter, and was built
in the district’s radio service shop. The
central station with 500 watts of power
is shown on page 12, top.

Experimental Work

IExtensive  experimental work has
heen conducted with the equipment and
radiation systems in use in  difficult
locations, so that greatest ethciency is
obtained from each station installation.
We have found the intermediate fre-
quencies best suited to our service be-
cause of the mountainous topography
of the country in which our stations
operate.

Attenuation Problems

Considerable difaculty has always
been expertenced in radio reception at
our central station in down-town l.os
Angeles. The high attenuation period
of the day corresponds with the high
induction noise period of the city elec-
trical devices. This condition has just
been overcome by the development of
a receiving-repeater station on an 1s0-
lated mountain peak. This repeater
station is fixed tuned to the operating
frequency of the District’s stations, and
may be placed in operation for re-trans-
mission on 310 mc. by a dial tone on
the carrier of the central station.

Reception on 310 mc. with special
directional equipment is very satisfact-
ory. In this manner it is possible to
realize the ideal reception of the dis-
tant mountain top at the central station
in the heart of the city.
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F-M and A-M

TRANSMITTERS OF THE MONTH

by LEWIS WINNER

Editor

Figure |
The vertical coaxial antenna used by W7INY.

HE two schools of thought on
the most effective system of
broadcast transmission today hung
up their respective flags of victory last
month, when independent station WHN
went on the air with a new 50 kw
a-m transmitter, and network station
W7INY went on the air with a new 10
kw f-m transmitter. Both installations
are ‘firsts’, too, since this WHN is the
first independent a-m station to operate
on a clear channel, with such power,
while the W7INY transmitter is the
first of its kind in the country.
The f-m station, which is owned by
WOR, kev station of the mutual broad-

casting system, has many new features,
the most important of which is a rad-
ically new type of amplifier circuit af-
fording the use of a single tube in the
final amplifier. This is accomplished by
grounding the plate in the final phase,
and using an air cooled tube specifically
designed for this type of installation; the
389AA. The novel circuit arrangement
is based on a suggestion by W. H.
Doherty, of Doherty circuit fame.

In developing this f-m method, ac-
cording to A. A.-Skene of the Bell
Laboratories who delivered an inter-

esting paper on this new f-m design at.

a recent IRE meeting, air cooled tubes
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in place of water cooled tubes were an
acknowledged necessity, but the air
cooled tubes have larger plate struc-
tures than water cooled tubes. Thus, a
10 kw. transmitter would require two
tubes of a previously existing type.
With the large capacity-to-ground char-
acteristics of such a combination, ef-
fective design would be hampered.
However with the new single type of
tube, it is possible to reduce the capa-
city-to-ground of the plate. But even
with this tube, said Mr. Skene, it was
found that there would be sufficient stray
capacitance from plate to ground to re-
sult in a rather large loss in the plate
tuning coil. And in addition, the tuning
would be undesirably sharp. Since a
total band width of over 150 kc. is re-
quired at the output of the f-m transmit-
ter, unless the tuning is very broad
there is distortion because of the in-
creasing attentuation and phase shift of
the signals towards the sides of the fre-
quency band. These obstacles were
overcome in the grounded-plate amplifier
circuit.

In Figure 2 we see a customary ampli-
fier circuit in which the filament rather
than the plate is grounded. In this
method, large stray capacitance between
plate and ground results not only in
large tuning coil losses, according to
Mr. Skene, but in sharpening the tuning.
This introduces distortion. However,
when the stray plate capacitance to
ground is in parallel with the ground-
ing condenser, Cl, which is used to
block the d-c path to ground of the
plate supply, there is no effect on the
operation of the circuit. With this ar-
rangement, as illustrated in Figure 3,
only the capacitance of the filament to
ground need be considered, and this
capacitance is much smaller than that
between the plate and ground.

Since the filament of the tube is at a
high r-f potential, continued Mr. Skene,
it should be possible to supply filament
current without requiring operation of
the filament transformer at this high

[y 14
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Courtesy Bell Telephone Labs
Figure 2 {top), Figure 3 {bottom)
The usual form of radio amplifier is shown
in the top diagram, while below we have
a grounded-plate amplifier.

potential above ground. In addition it
is necessary to supply r-f driving po-
tential between the grid and filament
from the driver unit, one side of which
is grounded, points which are also il-
lustrated in Figure 3. In this new cir-
cuit, the plate tuning coil shown in
Figure 2 is replaced by a coil between
filament to ground. If a pair of cop-
per tubes in parallel are used to form
this coil, the filament leads may then
be threaded through the bore of one
of the tubes. Thus the grid driving
potential can be supplied through an in-
ner conductor of the other, according
to Mr. Skene. The copper tubes are
connected to the filament through con-
densers at the filament end of the coil,
while the other end of the coil is
grounded. In this way it is possible to
deliver the filament current and grid
driving voltage at the required circuit
points, while the sources, viz., driver
and filament transformers, are main-
tained at ground potential. Since it is
essential to be able to adjust the re-
actance of this inductance, mechanical
difficulties would be invited if the coil
shown schematically in Figure 3 were
used. By using a coaxial transmission
line less than a quarter wave in length,
which is short circuited by an adjustable
bridging connector at the far end, this
difficulty may be avoided. This section
of line has a positive or inductive re-
actance, which is variable with an ad-
justable bridging connection. In Figure
5 appears the arrangement of a struc-
ture used to replace the tubing coil of
Figure 3, which consists essentially of
two concentric systems. Here the inner-
most conductor carries the f-f driving

¥
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Figure 4

A closeup of a section of the WT7INY
f-m transmitter.

potential, while its upper end 1s con-
nected to the grid through a blocking
condenser. The tube surrounding this

GROUND

TO
DRIVER
Courtesy Bell Telephone Labs
Figure 5

The concentric structure used for tuning
in the f-m unit.

lead marked A and corresponding to the
unshaded tube of Figure 3, is connected
electrically at hoth ends of a tube to a

(Continuwed on page 24)
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Figure 6
The oscillator-amplifier, audio, r-f buffer and driver stage unit of the new
WHN 50 kw transmitter.
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W. J. McGONIGLE, President

T IS with
Idcep regret

that we
learned of the
untimely death
of one of our
most illustrious
members, Nor-
wegian born
Carl O. Peter-
sen; Lt. US.N,,
Communica-
tions Officer of
the U. S. Navy
Aircraft Carrier
Ranger, at the
time of his
death. His was
an outstanding
example of high
devotion to his
wdopted country.
We reprint the
obituary which
appeared in the
New York
Times of No-
vember 12, 1941.

“Lieutenant
Carl O. Peter-
sen, United
States Naval
Reserve, explor-
er, radio engineer and moving picture tech-
nician and camera man, was a member of
the first two Antarctic experlitions headed
by Rear Admiral Richard E. Byrd.

“For his exploits, which included flights
with the expedition’s leader over perilous
icy wastes during snowstorms, camping
with Bernt Balchen, pilot, as Little Amer-
ica's ‘first settlers,’” and participation in the
first ascent of the J<dsel FFord Mountains
in the Antarctic, he received notable
awards.

“Of him Admiral Byrd wrote, in 1931, as
follows :

*“!Carl Petersen was one of the ablest and
most valuable members of our expedition to
the South Pole. I consider him one of my
very best friends. I cannot speak too highly
of him. He is loyal, able, efficient and in-
dustrious. For particular duties of the ex-
pedition I am sure we could not have found
a better man. His outstanding character-
istic is his fine sense of loyalty, one of the
prime requisites of a good citizen.'

“Lieutenant Petersen was born in Borre,
Norway, on July 14, 1897.

“He came to this country in 1926 and
served for a time thereafter as a sergeant
in the 319th Attack Group, United States
Army Air Corps. His home before the
First Byrd South Pole Expedition was in
Chicago. Later he lived in Queens and
after that in Freeport, L. I.

“Late in 1928 Lieutenant Petersen sent
to The New York Times the first radio
message from Antarctica.

“When, in 1929, Admiral: Byrd returned
temporarily to his ship after choosing his
Little America base site, Lieutenant Peter-

The VWOA Award Re-
ceived by Lt. Petersen

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

Lt. Carl O. Petersen

sen and Mr. Balchen remained at the new
base as first settlers, living in a small tent.
In a few days many other members of the
expedition joined them, bringing with them
the expedition’s dogs. In 1929 also Lieu-

tenant Petersen was radio operator of a

dog-sled expedition which went about sev-
enty-five miles south of Little America.
“He was a participant in the setting of a
world’s record in radio and aviation on
Jan. 25, 1929, when the expedition’s air-

VETERAN WIRELESS OPERATORS ASSOCIATION NEWS

GEORGE H. CLARK, Secretary

plane, the Stars and Stripes, in a flight
3,000 feet over the Bay of Whales, con-
ducted two-way communications direct with
The New York Times radio station in
Times Square, 10,000 miles distant. It was
the first time that a flying plane had sent
and received messages over such a long
distance.

“In 1932 Lieutenant Petersen and Thor
Solberg nose-dived into Newfoundland
waters in an unsuccessful effort to fly the
Atlantic. They were not injured.

“On the second Byrd expedition Lieuten-
ant Petersen again distinguished himself.
He was a member of the first expedition to
leave the base camp in Little America to
try to reach the hut in which the admiral
had secluded himself and became ill. Lieu-
tenant Petersen, with John L. Herrmann,
both employed by Paramount Pictures,
made a moving picture record of the second
expedition amounting to 150,000 feet of film.
When cut and arranged the films were re-
leased in 1935 under the title “Little Amer-
ica.””  The picture received warm critical
praise.

“The first Marconi Memorial Gold
Medal for Valor established by the VETE-
RAN WIRELESS OPERATORS AS-
SOCIATION went to him in 1938. In 1930
the same association had presented to him
a testimonial for his work with Byrd.”

For History's Sake

Purely for historical record purposes, we
reproduce a license obtained by our prexy
from the Government of the Phillipine
Islands in 1927.
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1927 Philippine Islands operator's license of president William J. McGonigle.
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G-E Tubes Mean
Peak Efficiency

Here are a few ways GL-857B’s
meet your high-power, high-

voltage rectifier requirements

MAXIMUM A-C APPROXIMATE | MAXIMUM
CIRCUIT INPUT VOLTS* D-C OUTPUT VOLTS | D-C LOAD CURRENT
{RMS) TO FILTER AMPERES
SINGLE-PHASE
FULL-WAVE 7750 7000 20
{2 tubes) |
SINGLE-PHASE
FULL-WAVE 15500 total 14000 20
{4 tubes)
THREE-PHASE |
HALF-WAVE 9000 per leg 10500 30
THREE-PHASE 4
DOUBLE-Y 9000 per leg 10500 60
PARALLEL
THREE-PHASE
U, 9000 per leg 21000 30

*For maximum peak inverse voltage of 22,000 volts

THE exceptionally rigid filament structure in this tube throughout the industry. They introduced the 857, and
assures long cathode life. Arcback has been greatly later this 857B.

| reduced. The low voltage d'rop Aid 19w p?wer loss between When you sign your next tube order specify General Elec-
: electrodes—characteristics inherent in this type of tube

assure peak efficiency and great dependability.

tric tubes—proved in the laboratory, checked at our own
broadcast stations, and verified by the long list of satisfied
The GL-857B was made possible by General Electric’s users throughout the radio industry. For your require-
pioneer work. After developing the hot-cathode mercury- ments in standard broadcasting, FM, or television see your
vapor rectifier tube, G-E engineers built the first high- G-E representative first, or write General Electric, Radio
voltage mercury-vapor rectifiers, soon accepted as standard and Television Department, Schenectady, N. Y.
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The New York City

1942

WENTY-FIVE papers of an unusu-

ally diversified nature will be pre-

sented at the Thirtieth Anniver-
sary Convention of the Institute of
Radio Engineers on January 12, 13,
and 14, 1942 at the Commodore Hotel
in New York City.

Discussions will cover such subjects
as direct reading r-f wattmeters, color
television, absolute sensitivity of re-
ceivers, direction finding, variable fre-
quency  bridge-stabilized  oscillators,
automatic u-h-f relay systems, aural
and panaromic reception, high powered
f-m transmitters, dual course u-h-f
radio range, commercial television,
radio and war, etc.

In analyzing the absolute sensitivity
of radio receivers, DD. O. North of the
RCA Manufacturing Company will re-
veal a method of rating and measuring
noise in complete receiving systems,
antenna included. This system is based
on the fact that the total random noise
originating in a receiver has been cus-
tomarily described in terms of equiva-
lent noise voltage at the receiver input
terminals. A comparison of the signal-
to-noise ratios of two receivers working
out of indentical antennas is thereby
facilitated, but only so long as the
coupling between the antenna and re-
ceiver input is extremely loose. The
proposed rating should be particularly
applicable to ultra-high-frequency ser-
vices, and more generally to any ser-
vice in which signal-to-noise ratio is
made a prime consideration in receiver
design and operation.

Direction finders of many types have
been generally available on the market;
however, all of these were possible only
because they used long waves which
propagate directly from the transmitter
to the receiver via the great-circle path.
Aircraft, however, (in order to obtain
long-distance transmissions with low
power and low-efficiency antennas)
utilize medium high frequencies which
reflect from the ionosphere. Since this
ionosphere is continually undergoing
changes, it is difficult to take bearings
on waves propagated via this medium,
The characteristics of the ionosphere

Arthur F. Van Dyck, president-elect of
the I.R.E.

and its effect on the propagation of
radio waves will be discussed by P. C.
Sandretto and E. P. Buckthal of the
United Airlines. In addition, they will
tell of the action of these waves on
various direction finders and the United
Air Lines equipment designed specifi-
cally for taking bearings on these peculi-
arly propagated waves.

Of the many methods proposed for
the measurement of phase angle, none
has combined in one instrument all that
may be desired of an ideal measuring
instrument. A close approach has been
achieved by J. E. Shepherd of Harvard
University, who will tell of his instru-
ment which, by using a time ratio as a
parameter, delivers a direct current pro-
portional to phase angle. The resulting
instrument has the advantages that it
performs over a wide range of frequen-
cies and magnitudes of voltages with-
out requiring adjustment, involves no
null balance, has a linear scale, exhibits
no quadrantal ambiguity, and is readily
adapted to the operation of direct-read-
ing meters, recording instruments, and
servo mechanisms. Furthermore, it is
self calibrating in that no external
standards are required for calibration.

A rotating body may be statically and
dynamically balanced by the addition
of weights in two arbitrarily chosen
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glanes perpendicular to the axis of rota-
tion. A velocity-type electromagnetic
pick-up that measures the vibration at
each bearing, will be described by M.
P. Vore of Westinghouse. The output
of the pick-ups is fed into a network
which separates the effects of unbalance
in each plane and then into an ampli-
fier and meter which indicates the
amount of unbalance. The angular
position of the unbalance is shown
either by a stroboscopic light or by
means of a dynometer-type meter whose
field is excited by an adjustable-phase
alternator directly coupled to the rotor.
Production and portable balancing
machines have been developed. Their
principles of operation and design fea-
tures will also be described.

A complete amplifying and cathode-
ray-tube system suitable for most bio-
electric research applications will be de-
scribed by Harold Goldberg of Strom-
berg-Carlson. The system using three
independent amplifying channels, work-
ing into a three-trace cathode-ray tube
allows the recording of three indepen-
dent, simultaneous phenomena. The
three traces may be partially or wholly
superimposed as desired. Each ampli-
fying channel consists of a battery-op-
erated three-stage direct-current ampli-
fier coupled to. a power-line-operated
direct-current output stage, all channels
operating from a common battery and
power-line supply.

The unit includes cathode-ray-tube
sweep circuits that are direct-current
coupled and entirely power-line opera-
ted, individual control of centering and
sweep speed for each trace, and associa-
ted stimulating circuit, synchronized
with the sweep for biologic specimens
under study. Because of the direct-cur-
rent amplification employed throughout
the system, any event, with any given
setting of the controls, will always ap-
pear at the same position of the cath-
ode-ray-tube screen whenever repeated.

Also described will be the amplifier
input which may be single ended or
differential as desired. The response
is said to be flat within 1 decibel from

(Continued on page 34)
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Here’s the answer to Your problem of...

WHICH WIRE TO USE?

Any one of several different types of insulated
wire might do for your definite requirement—
yet only one certain wire is best for that use.
The wire you use in the equipment you build
should be that "best" wire—especially today
when so much is dependent upon the successful
operation of your product.

Lenz engineers know insulated wire—how it is
made, how it will perform, which wire is best
suited for your need. They are ready to help
ycu solve your problem—uwith a line of insulated
wire of various types to suit a wide variety of
conditions.

Call a Lenz wire specialist
for consultation—their serv-
ices are without obligation,
and samples are gladly sub-
mitted without charge.

ELECTRICAL CORDS, WIRES AND CABLES

I.ENZ EI.ECTRIC MFG. co. 1751 N. Western Ave., CHICAGO, ILL.

ENJOYING ITS 36TH YEAR OF SUCCESSFUL BUSINESS
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Yes ... we are proud of our sub-
mersion type units. They are now
available in a wide range of sizes
to cover practically every require-
ment in defense and non-defense |
applications. |

These units are designed to take
the most extreme of Navy tests,
which consist of five complete sub-
mersion cycles under salt water over
a very wide range of temperatures.
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The same engineering development which
perfected these units can be applied to the
solution of your transformer problem.

MAY WE HAVE AN OPPORTUNITY
TO COOPERATE?

ANSFORMER €O,

NEW YORK,

|
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REET


www.americanradiohistory.com

e e e

NEWS BRIEFS OF THE MONTH ---—

RADIO OPERATORS AND
MONITORING OFFICERS NEEDED

There is a continuing and urgent need for
High-Speed Radio Equipment Operators
in the Signal Service of the War Depart-
ment. .Over 200 positions paying $1,620 a
year are now open at various Army posts
throughout the United States and its Ter-
ritories. In an effort to secure men for
these positions, the experience and operat-
ing requirements of the Junior Communi-
cations Operator, High-Speed Equipment
examination (Announcement No. 20) is-
sued by the Civil Service’ Commission,
January 20, 1941, have been amended to
read as follows:

“Experience—Applicants -must have had
at least one year of experience as a radio-
telegraph operator in commercial or gov-
ernment communications system, which
must have included at least three months’
experience in the operation of high-speed
radio communication equipment.
“Operating Requirements.

(a) Reading and transcribing to type-
writer syphon recorder tape in continental
Morse code at a sustained speed of 40
words per minute.

(b) Operating transmitting perforator
at a speed of 40 words per minute.

(c) Copying audio English to type-
writer at a speed of 30 words per minute
and audio code groups at a speed of 20
words per minute.

(d) All applicants must produce evi-
dence on forms to be provided by the Com-
mission for this purpose, that they are
qualified touch typists capable of a sus-
tained speed of 50 words per minute.

“Substitution.—Training in radio opera-
tion at a service school may be substituted
month for month for the required radio
operator experience except that in any case
applicants must have had the three months’
experience in the operation of high-speed
radio communication equipment as de-
scribed in (a), (b), (c), and (d).”

Further information regarding the ex-
amination is contained in Announcement
No. 20, available at any first or second-
class post office or the Civil Service Com-
mission in Washington, D. C. Proper ap-
plication forms Nos. 6 and 4006-ABCD,
and Supplemental Form 3629 may also be
obtained from these offices. Qualified per-
sons are urged to file their applications at
once with the Civil Service Commission.

An opportunity for radio “hams” and
technicians to serve their country in Class
V-6 of the United States Naval Reserve
and, at the same time, receive valuable
training, is being offered by the Navy De-
partment, which is seeking several thou-
sand recruits for one of its newest opera-
tions branches. .
Qualified applicants will be enlisted im-
mediately as Radiomen, Second Class,
which is equal to four full promotions over
original enlistments as apprentice seamen.
Radiomen Second Class receive a base pay
of $72 per month .and allowances vyhlle
on duty as technicians and Radar mainte-
nance men.- Applicants must be high school
graduates and must hold, or have held,
Amateur Class “A” or “B” licenses. If ap-
plicants lack the license qualifications, they.
must be actively engaged in-radio repair
ar service .work, or ‘have had experience

with high . frequency design, transmission

or reception. They do not necessarily have
to be familiar with Morse or other codes.

Men enlisted west of the Mississippi
River will be ordered to the Naval Radio
Training School at Los Angeles, Califor-
nia, for a course in Naval Communications.
Those enlisted east of the Mississippi
River will be trained at the Naval Radio
Training School at Noroton, Connecticut.
After February 1, students will be sent
either to the San Francisco Radio Mate-
rial School or to the Radio Material
School at Bellevue, D. C,, until the capaci-
ties of the two institutions are filled.

After training, students will have a
chance for advancement in rating up to
that of Chief Radioman, which carries
a base pay of $99 per month.

“Radar” men will operate the newly per-
fected radio device which locates planes
in flight, the delicate and complicated in-
strument developed in England and used
with such meritorious success by the Royal
Air Force. The patents have been turned
over to the United States by Great Britain.
Details of the device are being kept a
deep secret, but it is said to have been used
both on the ground and in the air, and is a
vital addition to the nation’s defense
armory.

Within the past year there has been con-
siderable expansion of the radio monitoring
activities of the Federal Communicatons
Commssion. Even further expansion is an-
ticipated in connection with natonal de-
fense. To secure qualfied people to do this
work, the U. S. Civil Commission has just
announced an examination under the title
“Radio Monitoring Officer.” The positions
pay $2,600 and $3,200 a year.

Radio monitoring officers are assigned to
monitoring and direction-finding stations
of the FCC where they stand watches at
any time of the day or night, including
Sundays and holidays. They provide sur-
veillance of all communication channels by
listening to and recording transmissions.
Copying radio-telegraphic transmissions is
also a part of the work. Monitoring of-
ficers investigate complaints alleging sub-
versive uses of radio and secure evidence
leading to the prosecution of operators of
unlicensed stations. They are required to
travel a great deal and to drive direction-
finder cars. ,

No written test will be given for these
positions. To qualify for the full-grade po-
sition ($3,200 a year), applicants must
have at least 2 years of, responsible super-
visory experience in installation, testing,
inspection, lahoratory development, or re-
sponsible maintenance of commercial or
Government radio transmitters. In addi-

(At head table)
Left to right: R.P.Harmon,
of Westinghouse, chair-
man committee on Stand-
ard Broadcast Transmit-
ters; C. A. Priest, of GE,
Schenectady, chairman
Transmitter Section; Dr.
W. R...G. Baker, v-p of
GE, Bridgeport, chairman
of - cqmmittee on F-M
Transmitters; P..J. Herbst, -
Farnsworth Radio, - - Fort:
Wayne, .chairman- Jelevi- -
sion ..Trans. committee.
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tion, they must have either similar experi-
ence, not necessarily supervisory, or have
completed appropriate college or technical
study. Applicants for the assistant gradc
($2,000 a year), may qualify on appropri-
ate study or experience such as that of
studio engineer supervising high-fidelity
recording of aural programs and their re-
production. For somie positions, applicants
must also meet certain license and code
receiving and transmitting requirements.
Applications may be filed with the U. S.
Civil Service Commission, Washington,
D. C,, until June 30, 1942. However, inter-
ested persons are urged to secure a copy of
the announcement and application forms at
once from the Commission’s representative
at any first or second-class post office or
from the Commission’s central office in

Washington, D. C.
k%

RCP 1942 CATALOG

The 1942 line of radio and electrical test
instruments manufactured by Radio City
Products Co., Inc., 88 Park Place, New
York City, is presented in a 20-page, illus-
trated catalog just released. This new line
includes more than 40 models of 22 basic
test instruments.

Approximately half of the models arc
general-purpose  electrical  multi-testers,
each providing a variety of measurement
ranges equivalent to those of 12 to 35 in-
dividual meters. These models are avail-
able in various types from the tiny pocket
size to larger bench and portable units.
Other instruments listed include vacuum
tube testers, radio circuit analyzers, a radio
signal generator, an electronic multi-
tester—with 26 vacuum-tube operated
ranges for measuring a-c and d-c voltages
to 6,000 volts, resistance to 1,000 megohms,
capacitance to 1,000 mid, etc.—electrical
appliance testers, and combination units
which perform the functions of two or
more of these others. Of particular interest
to technical training schools is a series
of five tube tester and multi-range instru-
ments kits including everything necessary
to enable students to build up their ow:

test equipment. .
* k ok

RMA TRANSMITTER SECTION
MEETING AT ROCHESTER

Under the chairmanship of C. A. Priest
of Schenectady the RMA Transmitter sec-
tion (shown below) met at the recent IRE
Rochester meeting and listened to a dis-
cussion by Dr. W. R. G. Baker on the
importance of their work to the industry
at this time.
(Continued on page 32)
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THE INDUSTRY OFFERS ---

AEROVOX DEVELOPMENTS

In step with the growing use of the plug-in
capacitor technique, already widely used in
the electrolytic and wax-filled paper types,
the Aerovox Corporation of New Bedford,
Mass., announces a new Series -72 oil-
impregnated oil-filled capacitor with four-
pin base that fits into a standard UX
socket, as distinguished from the octal base
of other plug-ins.

An aluminum-sprayed tin-plate round can
comes in 2, 2% and 3" diameter sizes,
and from 275 to 434" high. It is provided
with a mounting ring with lugs, so as to be
held securely in place and in accordance
with Underwriters requirements, These oil-
filled plug-ins are available in single-section
units up to 16 mfd,, and up to 4-4-4 mfd. in
multiple-section units, in both the 400 and
000 v. D.C.W. ratings.

For ultra-high-frequency radio transmit-
ters, television and FM transmitters, as well
as i miscellaneous applications in the ultra-
high-frequency range, Aerovox also an-
nounces a Type 1860 transmitting capacitor.
Its losses are said to be extremely low be-
cause of the highly refined sulphur com-
pound utilized as the dielectric, the elmina-
tion of corona, etc. The aluminum case,
which is grounded, is 2" in diameter by 2"
or 2%4" high, is provided with a mounting
base with 2 holes for 10-32 screws, and a
single high-tension mica-insulated brass
terminal.  These units are available in
0001 and .000025 mfd. in 10,000 volts and
00005 mid. in 5,000 volts.

TUNABLE WHIP ANTENNA

A high-gain antenna with a tuning coil
assembly consisting of a weatherproof high
Q coil enclosed in a metal shield and sur-
mounted by a short whip is now available
from Jefferson-Travis of New York.
Flexibility of mounting is provided for by
a base stud, by means of which the tuning
coil assembly can be supported on a tubing
or pipe of appropriate length., The assem-
bly may also be supported on a base in-
sulator, in which case, wire would be em-
ployed as the “radiator” portion of the
antenna. The tuning coil assembly provides
a means of matching the transmitter to the
antenna at the operating frequency. A
resonant antenna, thus provided, is said to
eliminate extensive power losses which may
occur through application of “loading,” in-
troduced within the transmitter itself to
compensate for lack of length of antenna.

GATES DESIGNS NEW TRANSMITTER

Integrated design—a simplified style of
building transmitters, introduced and orig-
inated by the Gates Companies, Quincy, 111,
is featured in their latest 250 watt unit. In-
tegrated design takes advantage of the
natural operational sequence of radio cir-
cuits 1 its evolution and as a consequence
the placement of parts is simplified,
which is a direct contribution to stability
and efficiency.  All parts are on a single
panel extending from top to bottom of the
transmitter cabinet. Power supplies are
placed at the bottom. Next comes the ex-
citer amplifier for the final r-f amplifier
and then the final r-f amplifier and modu-
lator come side by side at the top.

The r-f circuit consists of the final r-f
amplifier and driver stages in the main
transmitter cabinet externally excited. The
final r-f stage is a push-pull Class “C”’ high
level modulated amplifier incorporating all
the well known advantages of simple adjust-
ment, economical operation and low main-
tenance common to this type of amplifier.
Motor tuning, in the condenser adjust-
ments of the final stage and the final
stage loading to the antenna has been incor-
porated. Only one control is actually used
in the tuning procedure and that is the re-
versing switch used to operate the tuning
motors. The motor to be used in the ad-
justment is quickly selected by another
switch adjacent to the tuning switch on the
front panel and all operations are clearly
designated above each one. Air dielectric
padding condensers are used across the final
r-f amplifier tuning condenser. The tubes
used in the final amplifier are the well
known type 810. The driver stage uses one
type 813. Link coupling is used to couple
the output of the {requency control unit to
the mput of the 813 driver stage.

In the a-f circuit is a Class B stage using
a pair of 810 tubes capable of modulating
the final amplifier 100%.

The final tank of the transmitter termi-
nates in a low impedance coupling coil
capable of adjustment for feeding any im-
pedance line from 30 to 100 ohms.

The RF circuit.
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ISOLANTITE MINIATURE TERMINAL
BUSHINGS

Miniature terminal bushings, suitable for
transformers, condensers, and similar ap-
plications in the radio and electrical in-
dustries, has been placed on the market by
{\?olg}ntitc, Inc,, 233 Broadway, New York,

The bushings are supplied complete with
hard copper tinned terminals and nickel-
plated copper flanges. Flanges may be spun
or eyeleted into 1/16-inch or thinner metal
panels and cases, according to the manu-
facturer. Terminals are slotted to accom-
modate leads, or leads may be soldered into
center eyelets of terminals if desired. Insu-
lator bodies are of glazed Isolantite.

Bushings are supplied in two terminal
lengths and two insulator lengths, making
a total of four combinations. Full details
of construction are given in Bulletin No.
104-A, available on request from the
manufacturer.

DAVIS' LAMINATED SOLENOID

A new laminated type solenoid for the con-
trol of production machinery, the operation
of hydraulic valves, and many other indus-
trial applications has been announced by
Dean W. Davis and Company, Inc., 549
West Fulton Street, Chicago, Ill. It is for
constant or intermittent duty on alternating
current, and is furnished with either push
or pull type plungers. The field coil is
paper section wound, taped and specially
treated to be impervious to cutting oils.
It measures 2" x2" with a plunger
stroke of 34" and can be had for any
voltage. This solenoid has a minimum push
or pull of 55 pounds at full line voltage,
and 3.75 pounds at 85% of line voltage.

* ok X%

PRESSURE CASTING MACHINE

A pressure casting machine, the B-K die-
caster, designed for accurate and economi-
cal production of small and medium size

e

zinc base die castings, is now being made

by Burrows-Kahn Company, South Bend,
Indiana. It lends itself equally well to long
or short runs, affording fast changing of
dies while the machine is hot. For rela-
tively simple castings, universal die mount-
ing blocks can be arranged for even fur-
ther simplification.

The speed of casting production is de-
termined by the size, weight and design of
the casting. Small castings that do not

(Continued on page 25)
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ATTENTION!

Hazeltine Corporation, one of America’s outstanding radio
research institutions since 1923, needs additional advanced radio
engineers and electronic research physicists for the research
laboratories of its subsidiary and to assist its licensee companies.

This expansion is due to the extended services being oftered
by the Hazeltine Corporation to its licensees in connection with
important developments now in progress for the National De-
fense, and also commercial and industrial applications in the field
of television and ultra high frequency radio apparatus. This is
a most unusual opportunity for high grade engineers, qualified
by scientific and personal characteristics, to engage in new and
interesting technical activities.

All applicants must be American citizens qualified to work
on such developments.

Applications will be held confidential, but must be in writing,
giving full particulars concerning experience, qualifications and
personal data. Personal interviews will be by appointment only.

Address communications to

HAZELTINE SERVICE CORPORATION

1775, Broadway
New York, N. Y.

LABORATORIES
New York Little .Neck, L. 1. Chicago

y
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Wherever Performance

Is Of Prime Importance

DAVEN ATTENUATORS

e most complete line of pre-

The DAVEN catalog lists th

isi ttenuators in the world; "Ladder,” T tyF)e, Bcﬂc-i
- GHS d Potentiometer networks— both vcnc'b'|e an F
?nczd so—l—n-emp|oyed extensively in control positions ©
i:)i(geh ::Jrc)rity program distribution systems and as laboratory
e otfhcﬂ::::itc:)i:;ed nature of high fidelity cudicc)i

J quJ)il:t)em:r)\t, celcrge number of requirements are EnC:U:J:}:eG

where stock units may not be suitable. it yomtj av

prob|em, write to our engineering' depcrh::enh. & Exmaam
Special heavy duty type switches, ot' C))‘ arem

r i ph' and industrial applications are availa 'e up .
SW|tct |r-\‘_ﬁese switches emp|oy the same tpre of hngh quc:olr:
e i lied in Daven attenuators.
mcgericlsch:\v;g‘lj‘f\c/\nS::::rssup;e precision type, wire-
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. | ‘ . ¢ accy .‘. .
S

your speech in

DAVEN components,

A A

NEWARK, NEW j‘ERsr-_y;_'J

»
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F-M AND A-M TRANSMITTERS

(Continued from page 15)
larger diameter B.

A short circuited coaxial structure is
also used for the neutralizing induct-
ance shown in Figure 2, connected be-
tween the grid and plate in series with
a blocking condenser, according to Mr.
Skene. This coil carries a large cur-
rent and must be continuously variable
and adequately shielded. To meet these
conditions with a grounded-plate is
fairly simple, since only an inductance-
to-ground is required with a blocking
condenser to isolate the d-c grid bias
potential, as in Figure 3.

The new f-m transmitter uses a verti-
cal coaxial that is 25 feet in length and
located 630 feet above sea level or 44
floors above street level in New York
City.

The distortion at the transmitter is
less than one per cent. The audio char-
acteristics are flat, plus or minus 1
decibel, 30 to 15,000 cycles. Frequency
stability is better than 1,000 cycles at
the carrier, while the lineal modulator
has a 75 kilocycle swing.

The WHN a-m transmitter uses a
three stage audio frequency amplifier;
quartz crystal controlled oscillator op-
erating into a three stage radio fre-
quency amplifier having a- power out-
put of about 100 watts: 2 modulating
amplifier stage using two 232B’s; a
power amplifier stage using two 298A’s
(100kw) connected as a high frequency
amplifier, and a high voltage rectifier
using six 255B mercury vapor rectifiers.

In this transmitter we again find Mr.
Doherty’s name, for it is this circuit that
also contributes to the efficiency of this
transmitter.

The Doherty circuit resembles a
standard push pull circuit, in that it has
an even number of tubes. At the in-
stantaneous peaks of a completely modu-
lated waves, the operation is similar in
sonie respects to that a conventional
amplifier, in which each tube is fully
loaded, but at smaller instantaneous out-
puts, the portion of the power con-
tributed by one of the tubes is reduced.
With no modulation the power con-
tributed by that tube is furthei reduced
so that practically all the power is ob-
tained from the carrier tube. A funda-
mental characteristic of power ampli-
fiers is that maximum efficiency is
obtained only when the tube is deliver-

ing the maximum possible r-f to its -

load. Since the maximum possible volt-
age is delivered only on occasional
momentary modulation peaks, the nor-
mal or carrier voltage being only half
of the maximum value, the average all-
day efhciency of such amplifiers is only
about 30 per cent. In the Doherty
circuit, this difficulty has been solved.
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(Continued from page 22)
require exceptional finish can be run as
high as 350 to 400 “shots” per hour. Cast-
ings with surface areas as large as 20
square inches and weighing several pounds
can be cast.

x k%
B-L METALLIC RECTIFIER
VOLTAGE REGULATOR

A voltage regulator, for use with standard
metallic rectifier electroplating units, has
been developed by the Benwood Linze Co.,
St. Louis, Mo.

The regulator is available in a wall
mounting cabinet so it may be installed ad-
jacent to the plating tank within convenient
reach of the operator and away from the
rectifier units. It has 64 steps of adjustment,
giving a voltage range from maximum
down to one volt. The coarse control cov-
ers the full range in eight steps while the
fine control provides eight steps for each
step of the coarse control.

In addition, the regulator provides a
start-stop station permitting remote control
for starting and stopping the rectifier,
thereby giving the operator control of each
tank.

Incorporated in the front of the unit are
two meters, a voltmeter and one ammeter
to record current and voltage of each in-
dividual rectifier. These are sealed to pro-
tect against moisture and dust.

* k¥

UNIVERSITY RADIAL PROJECTORS

Radial cone speaker projectors for 8” and
12" cone speakers designed for uniform
sound projection in all directions are an-
nounced by University Laboratories, New
York City.

An “infinite baffle” sealed acoustic cham-
ber in the Model RBP is said to afford
added bass response.

Flat top design affords ceiling or single
suspension mounting ; waterproof for out-
door wuse, all steel construction with
“Floating Rubber” speaker mounting and
“Non Resonant” rubber rims.

¥ % %

AMPULE SEALING MACHINES

Several sizes of Ampule Sealing Machines
are now being made by the Eisler Eng.
Co., 740 S. 13th St., Newark, N. J.
This machine is adaptable for various
(Continued on page 30)

DESIGN

Stardy

Compact design and low price are features

Available in any capac-
ity, and rms ratings of
from 15,000 to 40,000.
Can be furnished with
fixed capacity, variable
capacity, or a combina-
tion of fixed and vari-
able sections. Other va-
riations include gear
housing for right angle
drive and insulated shaft
coupling.

CONSTRUCTION

of Johnson Gas-Filled Condensers. Dry, oil-pumped nitrogen

under pressures up to 350 pounds make possible closer

Ay

spacing. greater capacity, and higher voltage rating. Gas

tight joints prevent leakage over long periods of time.

Designed for commercial application, these condensers are

being widely used by broadcast stations and other high

power transmitters.

ASK FOR NEW CATALOG 967 E

E. F. JOHNSON CO

WASECA, MINNESOTA

ELFORT: 20 WARHEY BT, SEW YOHE, N. T.

"MANUFACTURERS OF RADIO TRANSMITTING EQUIFMENT™
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MULTIPLE RECEIVER RESPONSE

ing with considerable amplification for,
let us say, a 1706 kilocycle signal or a
1694 kilocycle signal 1o the extent that
whenever the amplitude of these sig-
nals is increased to a value where the
resultant r-f gain will be high enough
to produce extreme voltages at the
mixer grid, grid current will flow with
no possibility of the AVC controlling
this strong signal. This produces grid
detection and grid distortion to produce
higher order combination frequercies
of the signal and oscillator frequency,
and spurious responses can result. It
will be found in this particular case,
where a receiver is tuned to 1700 kilo-
cycles and allowed to remain at that
frequency. With a receiver i-f of 465
kilocycles, and the amplitude of a
1708.75 kilocycle signal increased to a
point where grid current will flow in
the mixer grid, a beat component con-
taining the fifth harmonic of the signal
voltage and the oscillator fourth har-
monic exists to produce a frequency of
116.25 kilocycles. This in turn is also
distorted by plate distortion in the
mixer tube to produce its fourth har-
monic which will be the intermediate
frequency. This will evidence itself
when a selectivity curve is made over
all of a receiver of this type by sharp
peaks 875 kilocycles above, and ap-
proximately that value below the exact
frequency of 1700 kilocycles. In prac-
tice this type of response could occur
if a signal occurs at 1708.75 kilocycles
in a receiver having these character-
istics and tuned to 1700 kilocveles. This
will happen in a similar manner to all
frequencies in the vicinity of 1700 kilo-
cycles and the effect will be exaggera-
ted as the radio frequency is increased
due to the lowering of the selectivity
factor as the frequency of the radio fre-
quency amplifier is increased. In prac-
tice where it is absolutely necessary to
have a combination of extreme i-f
selectivity in receivers for special ap-
plication, it is also necessary to make
the r-f amplifier as selective as it is
possible to make it in order to minimize
this cffect. In order to make the pic-
ture complete it might he well to state
that other responses farther away can
be obtained with increasing values in
frequency of the strong signal, and with
stronger amplitude required of that
signal due to the bheating of higher
order harmonics.

No discussion of multiple response in
superheterodynes would be complete
without making reference and comment
on the old stand-by and possibly the
leading cause of all interference in this
type of receiver. I have reference par-

(Continued from page 11)

Figure 10

A characteristic present day circuit in
which interference may prevail because
of a lack of shielding.

ticularly to image interference. Some
years ago one of the characteristics
which was commonly published con-
cerning receivers of that day was the

image ratio of the receiver. Oddly
enough today that figure is never

spoken of, especially in regard to re-
cetvers for broadcast purposes. When
superheterodynes first appeared it was
seemingly a matter of pride for a manu-
facturer to consider the image rejection
ratio of first importance and receivers
were built accordingly. Image ratios
of 100,000 to 1 were not uncommon
and, of course, it was almost imposstble
to get any tvpe of image interference
in receivers having a rejection ratio of
that value. Today, however, after the
depression period when receivers were
cheapened in order to meet the. demand
for lower prices, less attention has been
paid to this fact (out of necessity prob-
ably in an attempt to reduce costs) and
consequently it seems that present day
sets are more susceptible to this diffi-
culty than receivers were 10 years ago.
This is particularly true in the broad-
cast band where receivers today are
using intermediate frequencies of 455
kilocycles, and there are numerous sta-
tions operating in the frequency range
between 1600 kilocvcles and 2500 kilo-
cycles, many of them in areas where a
great number of broadcast listeners are
located. These stations utilize trans-
mitters having a significient radiation
power so that rather “high levels of
field strength are laid down in the
listening areas. In Figure 8 the mech-
anics of image response are shown.
At Fy is indicated a signal, let us
say, at 1000 kilocycles. If the receiver
has an intermediate frequency of 455
kilocycles the oscillator frequency F,
will be 1455 kilocycles. When a signal
appears at Fg the oscillator at 1455 kilo-
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cycles will beat with the signal at 1000
kilocycles and produce the difference or
intermediate frequency of 455 kilo-
cycles. Now, if another signal at F,,
455 kilocycles on the high frequency
side of the oscillator, appears at the
grid of the mixer tube, a similar dif-
ference frequency will be produced and
a response will be obtained from F,
the image. Since both the signal and
the image are 455 kilocycles displaced
from the oscillator frequency it will be
seen that the image always is displaced
twice the intermediate frequency from
the signal, or in this case 910 kilo-
cycles. In this particular case where
the oscillator is higher in frequency
than the signal frequency the image
will be 910 kilocycles higher in fre-
quency than the signal. If the oscillator
frequency were 455 kilocycles lower in
frequency than the signal, then of
course the image would appear 910
kilocycles lower than the signal {fre-
quency.  As before mentioned, there
are a number of stations operating in
the frequency rvange between 1600 and
2500 kilocycles. Among these are
amateur operators, police and broad-
cast pick up services, many of which
stations  produce considerable field
strength in the locality in which they
are located. Therefore if for instance
in this particular case there is a broad-
cast station at 1000 kilocycles and a re-
cetver is used having a selectivity in-
dicated by the broader of the two
selectivity curves indicated, and there
is a station operating at 1910 kilocycles,
a response will occur depending upon
the relative amplitude of the two sig-
nals. In one case if the amplitude of
the image signal as injected into the
mixer tube is very low, probably the
only response will be a beat note, or so-
called “birdie”. If the relative ampli-
tude of the image signal, with respect
to the signal frequency voltage, is high,
it is possible that the two signals will
appear simultaneously with their re-
spective modulations and cause consid-
erable interference. Of course inter-
ference is not the only resultant of this
type of combination. If there is no sig-
nal, let us say, at 1010 kilocycles but
a strong signal at 1920 kilocycles and
incufficient  selectivity to completely
eliminate the appearance of the image
frequency at the mixer tube then the
1920 kilocycle signal will appear at
1010 kilocycles, using the i-f frequency
specified above.

Now if in this particular receiver,
which for the sake of explanation we
have assumed is responding to the

(Continued on page 27)
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image frequencies, a selective charac-
teristic is provided similar to the
sharper characteristic indicated in Fig-
ure 8, then the image frequency will
fall outside of the selectivity character-
istic or in the region of extreme atten-
uation for this particular characteristic
and no significant amount of voltage
due to the image will appear at the
mixer tube and consequently no re-
sponse will result. This detail has
been explained and the {requencies
have been indicated because of the fact
that today this is probably the most
common source of interference. I know
it is the cause of considerable feelings
between broadcast listeners and ama-
teur radio operators who are being
blamed for interference in the broadcast
band but who, in all fairness, cannot be
justly blamed for it, since it is due en-
tirely to a lack in the receivers them-
selves.

Two factors, of course, will be im-
mediately observed as remedies for this
particular difficulty; either an increase
in the intermediate frequency or an in-
crease in the selectivity in the antenna
and the first detector.

A multiple response condition may
be produced by a lack of shielding, or
due to the fact that even with suitable
shielding, and in the field of intense
signals, a response occurs to produce
considerable interference. An arrange-
ment detailing the conditions which
may exist and the results produced is
shown in Figure 9. We have an r-f
amplifier operating into a mixer or
first detector tube which is modulated
by means of an oscillator to produce
the intermediate frequency. In order
to give an example we shall assume the
intermediate frequency at 465 kilo-
cycles. Under these conditions the os-
cillator will operate at 3465 kilocycles.
Produced in the detector system, or the
mixer tube, due either to oscillator har-
monic content or to plate circuit dis-
tortion, is also the second harmonic of
the oscillator which is, let us say, Fo.
equal to 6930 kilocycles or twice the
oscillator fundamental frequency. Now,
if in the presence of extremely strong
signals sufficient energy is present at
the grid of the detector tube, or in the
case of a receiver lacking adequate
shielding, even moderately high field
strength, a voltage will appear at the
grid of the detector. We shall call its
frequency FF;. If this frequency is 465

" kilocycles higher or lower than the os-

cillator second harmonic it will produce
a beat of 465 kilocycles. This, of course,
is a special case of image interference,
in which the shielding is inadequate or
the field strength is so high that the

(Continued on page 29)

When you want

RECORDING
BLANKS

in a hurry

... you will find it easy to buy PRESTO. Over 200 leading
radio distributors now stock Presto glass, steel and paper
base discs . . . cutting and playing needles. They are
ready to give you immediate delivery. They will also
handle shipments of used aluminum base discs to our
factory for recoating and stock the recoated discs for
delivery to you as you need them.

If you haven’t yet used the new Presto discs, they will
send you samples without charge. Take advantage of the
convenient service they offer. Write for the name of your
nearest Presto distributor today.

. ~,"
&\n\i\»%g{ & e = . %

In Other Cities, Phone . - ATLANTA,. Jack, 4372 s sosron, Bel. 4510
CHICAGO, Har. 4240 » CLEVELAND, Me: 1565 « DALLAS, 37093 » DENVER, *
Ch, 42?7 * DETROIT, Univ. 1-0180 ¢« HOLLYWOOD, Hil. 9133 « KANSAS *
n ECORDING n n RP. . ©ITY, Vic 4631 « MINNEAPOUS, Atlantic 4216 s~ MONTREAL, Wel. 4218

: PHILADELPHIA, Ponny, 0542 + ROCHESTER, Col 5548 « SAN FRANCIS-
242 WEST 55th ST.N.Y. co, vu.0331 v« sEATTLE Sen. 2560 « WASHINGTON, D.C, Shop. 4003

Wu-rfd"r Lorgest Mn-nur’ucrunn of Inttantansous Sound RocerdmgsEqu:pm.ni and Discs

B
pesl e

e is just one of the many, unusual Voice-coil

accuracy

Speaker a superb unit for the reproduction of sound. That
is why you should prefer it to eny other loud-speaker !

Send for free Catalog No. 42-1,

CINAUDAGRAPH SPEAKERS, Inc.

921 W. Van Buren Street
Chicago, Illinocis
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voluntary
pay-roll
allotment
plan

helps workers provide for the future

hell}s build future buying power

helps defend America today

This is no charity plea. It is a sound business proposition that
vitally concerns the present and future welfare of your company,
your employees, and yourself.

During the post-war period of readjustment, you may be faced
with the unpleasant necessity of turning employees out into a
confused and cheerless world. But you, as an employer, can do
something now to help shape the destinies of your people.
Scores of business heads have adopted the Voluntary Pay-roll
Allotment Plan as a simple and easy way for every worker in
the land to start a systematic and continuous Defense Bond
savings program.

Many benefits . . . present and future. 1tis
more than a sensible step toward reducing the ranks of the
post-war needy. It will help spread financial participation in
National Defense among all of America’s wage earners,

The widespread use of this plan will materially retard infla-
tion. It will “store” part of our pyramiding national income
that would otherwise be spent as fast as it’s earned, increasing
the demand for our diminishing supply of consumer goods.

And don’t overlook the immediate benefit . . . money for

defense materials, quickly, continuously, willingly.

Let’s do it the American way! America’s talent for
working out emergency problems, democratically, is being
tested today. As always, we will work it out, without pressure
or coercion . . . in that old American way; each businessman
strengthening his own house; not waiting for his neighbor to do
it. That custom has, throughout history, enabled America to
get things done of its own free will.

In emergencies, America doesn’t do things
““hit-or-miss.” We would get there eventually if we
just left it to everybody’s whim to buy Defense Bonds when they
thought of it. But we’re a nation of businessmen who under-
stand that the way to get a thing done is to systematize the oper-
ation. That is why so0 many employers are getting back of this
Voluntary Savings Plan.

Like most efficient systems, it is amazingly simple. All you
have to do is offer your employees the convenience of having
a fixed sum allotted, from each pay envelope, to the purchase of
Defense Bonds. The employer holds these funds in a separate
bank account, and delivers a Bond to the employee each time
his allotments accumulate to a sufficient amount.

Each employee who chooses to start this savings plan decides
for himself the denomination of the Bonds to be purchased and
the amount to be allotted from his wages each pay day.

GPO
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How big does a company have to be? From
three employees on up. Size has nothing to do with it. It works
equally well in stores, schools, publishing houses, factories, or
banks. This whole idea of pay-roll allotment has been evolved
by businessmen in cooperation with the Treasury Department.
Each organization adopts its own simple, efficient application
of the idea in accordance with the needs of its own set-up

No chore at all. The system is so simple that A, T, & T.
uses exactly the same easy card system that is being used by
hundreds of companies having fewer than 25 employees! It is
simple enough to be handled by a check-mark on a card each
pay day.

Plenty of help available. Although this is your plan
when you put it into effect, the Treasury Department is ready
and willing to give you all kinds of help. Local civilian com-
mittees in 48 States are set up to have experienced men work
with you just as much as you want them to, and no more.

Truly, about all you have to do is to indicate your willingness
to get your organization started. We will supply most of the
necessary material, and no end of help.

The first step is to take a closer look. Sending in
the coupon in no way obligates you to ‘install the Plan. It will
simply give you a chance to scrutinize the available material and
see what other companies are already doing. It will bring you
samples of literature explaining the benefits to employees and
describing the various denominations of Defense Savings Bonds
that can be purchased through the Plan.

Sending the coupon does nothing more than signify that you
are anxious to do something to help keep your people off relief
when defense production sloughs off; something to enable all
wage earners to participate in financing Defense; something to
provide tomorrow’s buying power for your prod-
ucts; something to get money right now for guns
and tanks and planes and ships.

France left it to “hit-or-miss” . . . and missed.
Now is the time for you to act!. Mail the coupon
or write Treasury Department, Section A, 709
Twelfth St. NW., Washington, D, C.

Treasury Department, Section A,
709 Twelfth St. NW., Washington, D. C.

Please send me the free kit of material being used by
,companies that have installed the Voluntary Defense
Savings Pay-Roll Allotment Plan.

Name

Position

Company

Address

428498
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FERRIS

ultra high frequency
MICROVOLTER'

MODEL 18-C

Frequency range 5 to 175 mc

Can be extended to 210 mc

Low Resistance Attenuator
Terminated Transmission Line
Output .2 to 100,000 microvolts
Panel Jack for 2 volts output
400-1000 cycles and External Modu-
lation

WRITE for new catalog C-12; illustrates and
gives complete details and specifications for the
complete line of Ferris Instruments,

Visit our display at the I.R.E. Convention

FERRIS INSTRUMENT CORP.

BOONTON NEW JERSEY
e ———
F
TOOLS « DIES
STAMPINGS
HEAT

TREATING

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 39 years ex-
perience insures quality, dependability
and service.

Thomas & Skinner

_ Steel Products Co.
1113 E. 23rd St.

Indianapolis, Ind.

MULTIPLE RECEIVER RESPONSE

(Continued from page 27)

signal arrives at the first detector grid
without benefit of r-f amplification or
reduction provided by selectivity. The
image interference is at a much higher
frequency than would normally be ex-
pected since it is determined by the
second harmonic of the oscillator. OD-
viously it will be immediately apparent
that depending upon the amplitude of
the higher order harmonics of the os-
cillator a great number of multiple
responses can occur at much higher.{re-
quencies than those mentioned.

This discussion would not be com-
plete unless some mention was made
of a very common present day ailment, |
which I have personally observed in a |
number of cases where broadcast inter-
ference was reported. This is a case
very similar to the first point mentioned
in this discussion, except that now we
are dealing with a modern day broad-
cast receiver, possibly in a large tne
console with very elaborate audio re-
producing equipment, but sadly lacking
in shielding, specially with reference
to the audio amplifier channels. Tig-
ure 10 shows the elements involved in
such an arrangement. We consider in

(Continued on page 35)

WANTED

Electronic research — Vacuum tube
engineer having experience on design
of magnetrons and velocity modu-
lated tubes and associated circuits.

Vacuum tube development engineer
having experience on design and
manufacture of high power transmit-
ting vacuum tubes.

]}
Engineer with experience on ultra
high-frequency, especially on trans-
mitter development.

v
Receiver engineer experienced me-
dium band communication receivers
of high gain. Experience with
cathode ray tubes and circuits de-
sirable.
v

Receiver engineer familiar with air-
craft receivers, preferably including
ultra high frequencies. Experience
with cathode ray tubes desirable.

Only American citizens need apply.
INTERNATIONAL TELEPHONE

& RADIO LABORATORIES
67 BROAD STREET, NEW YORK

W!

"SHURE 35356

SUPER CARDIOID
DYNAMIC

M

Shure
Pat. No.
2,237,298

NEW Broadcast *Super-Cardioid” is
twice as unidirectional as the Car-
dioid, from the
standpoint of
receiving front
sounds and re-
jecting rear
sounds, yet has
wide-angle
front pick-up.
NEW ‘“Super-
Cardioid” pick-up pattern decreases

pick-up of reverberation energy and
random noise 73%.

NEW Improved “Ultra” wide-range
frequency response from 40 to 10,-
000 cycles.

NEW “Super-Cardioid” has symmet-
rical axial pick-up pattern at all
frequencies.

NEW moving coil unit is highly im-
mune to mechanical vibration and
wind noises.

Available now in Model 366A for
35-50 ohms, Model 5568 for 200-
250 ohms, and Model 556C for
high impedance—only $75.00 list.

Broadcast Engineers: You can have
one for 30-day free test without oblivation
Hrite us today.

SHURE BROTHERS

“Microphone Headquarters”
225 W. Huron St., Chicago, U. S. A.
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® To Serve Well the
Professional Radioman

Birthplace
of Success

Every time a CREI lesson
assignment is dropped into a
mailbox, scme ambitious ra-
dioman is a step closer to his
promotion—better position—
increased pay.

Throughout the radio industry CREL
students daily deposit in mailboxes their
liopes and ambitions in the form of care-
fully answered lesson examinations. More
than 5000 professional radiomen—some may
be your own associates—are now preparing
to be better engineers in better jobs with

the help of CREl systemalic instruction in ‘

practical radio engineering.

CREI does not offer merely simple reading
assignments or self-correction lessons. Each
CREI lesson text contains a stiff examination
prepared  specifically 1o determine the
student’s understanding of the work cov-
ered, and his ability to proceed with the
next lesson. Each examination must be writ-
ten up and submitted by the-student to the
school, where it receives careful correction
of mistakes, personal notations and sugges-
tions, when necessary, by a trained in-
structor.

A CREI course provides a broad, working
knowledge of practical radio engineering—
the kind of knowledge that rates the con-
fidence of employers—makes them select you
for the more important duties—and singles
vou out for promotion when duties well done
are rewarded!

Step up to vour mailbox now (or advise
your associates) and send your request for
a copy of our descriptive hooklet and com-
plete particulars about CREI courses. That
mailbox may be the “birthiplace of your
success’!

.

“Since 1927

CAPITOL RADIO

ENGINEERING INSTITUTE
E. H. Rietzke, President

Dept. CO-12, 3224 16th St., N.W.
Washington, D. C.

. (Continued from page 25)
sizes of ampules by placing larger or
smaller bushings into the chucks. The
chuclgs are continuously rotating at ap-
proximately 100 rpm. The fires are ad-
justed vertically by means of a handwheel.
This machine seals-in 5 ampules at one
time; one operator can seal-in ap-
proximately 2,000 to 3,000 ampules per
hour. This machine can also be utilized for
scaling-in the ends of small diameter glass
tubing.

x k%
GUARDIAN VIBRATION.-
RESISTANT RELAY

Specifically designed for applications having
a serious vibration problem such as aircraft,
generator mountings, etc., Guardian Elec-
tric, Chicago, announces the series 165,
24 volt DC Relay (also available for AC
in the series 160).

The manufacturer states that tests con-
ducted by the laboratory of one of the lead-
ing U. S. airlines substantiated earlier find-
ings that the series 165 Relay, with two
normally open contacts, would withstand a
vibration test of 16.2 times gravity without
making contact when the coil was de-
encrgized, or breaking contact with the coil
cnergized.  The company claims that 16.2
(G’s) is not the maximum vibration resist-
ance of the relay, representing the maxi-
mum  obtainable on the testing machine.
These relays are said to be entirely in-
sulated from ground with insulation with-
standing a minimum of 1,500 volts. The
field piece and armature are of annealed
magnetic iron. Tinned phosphor bronze
blades carry heavy fine silver points. All
contacts are connected to tinned solder lugs.

NEW MEGABRIDGE
To check up leakage resistance, particu-
larly in production test routine and in- the

field when equipment must be exceptionally
rugged and operable by average working
personnel, the series MB megabridge has
been developed by Industrial Instruments,
Inc, 156 Culver Ave., Jersey City, N. J.

The megabridge uses the Wheatstone
bridge principle, a single-dial knob, with
an electron ray null indicator (magic eye)
replacing the delicate galvanometer. To
obtain precise resistance measurements, the
knob is simply rotated until the dark angle
of the null indicator remains unchanged
with the “detector” button depressed. The
reading is taken directly off the dial.
Meanwhile, fluctuations of the a-¢ line on
which the instrument is operating are said
to have no effect on the accuracy of the
readings. Also, the high-voltage terminal
assembly is guarded against any leakage
over the surface of the terminals, and
likewise the internal wiring, so that high
humidity conditions do not affect the read-
ings. The accuracy is said to be within
5% from 1 to 15 on the scale, and as close
as readable for the remainder of the scale.
The instrument measures 8 x 534 inches
high.

METAL CABINETS FOR IRC RESISTOR
ASSORTMENT

Assortments of IRC of 14, 1 and 10 watt
resistors in most frequently needed resist-
ance ranges, are now available in handy
metal cabinets.

(Continued on page 31)

FILAMENT

Dependability ... Unijormity

WILBUR B.DRIVER CO.

NEW ARK,
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FOR USE ON MORE THAN
ONE THICKNESS OF PANEL

PANEL LIGHT ASSEMBLY

Here's the ideal assembly for a variety of
applications. Standard specifications include
three fibre washers which compensate for
different panel thicknesses. Designed and
precision built to highest quality standards.
Quick and easy to mount in little space. Uses
miniature T 3Y4 Lamps which are removable
from front of panel. Diamond cut or smooth
jewels in a variety of colors.

NO. 50 TYPE is one of the leaders of our
big line of standard and special Dial and
Jewel Pilot Light Assemblies. For finest qual-
ity and dependable performance at no higher
cost, always specify "DRAKE."

Have You a Copy of Our Catalog?

DRAKE MANUFACTURING CO.

1717 W. HUBBARD ST, = CHICAGO, U.S.A.

Unusual efficiency is obtained in this small fuse with
a high time lag, preventing needless blows, and fuse

~ SLOBLO

LITTELFUSES
@seine

are especially designed to
protect small motors, mag-
nets, solenoids, and other

AR = equipment having high in-

intermittent duty circuits,
vibrators, control circuits,
On overloads A sepa-  etc., where frequent cycles
rates from B. On would soon crystallize or
short circuits A melts. break a simple fuse element.
Spring action pre.  Slo-Blo blows, but holds a
s crystallization Xh—llgimpl'e fuse link.

on repeated heatind  B__Registor to furnish heat
and cooling of A. inertia.

C—Spring tension.

FUSE MOUNTINGS

Littelfuse covers the field in fuse mountings for
small applications and instruments as well as heavy
duty. Many types are standard and B
stocked. Special types designed. Write __

for Catalog.

No. 1056. For 3 AG fuses. Panel
type mounting, black bakelite base.
1%” x W x 3/16”. Studs 1-1/32”
centers.

LITTELFUJSE INC.

4751 RAVENSWOOD AVE. CHICAGQ, ILL.

P # osoamsn  ductive  and capacitative"
uearmveaTia  surges. Also, the depend-
SPRING able and economical fuse for

LUMARITH INSULATING TUBING

Spiral wound Lumarith Protectoid (cellu-
lose acetate) tubing in round, oval, and
square shapes, from 1/16” to 3" ID in
varying wall thicknesses and in continuous
lengths that can be cut to required sizes as
it emerges from winder, is announced by
Precision Paper Tube Co., Chicago.

We See . ..

(Continued from page 2)
differs from the previous ones by be-
ing highly mechanized, but more than
that is involved. War today is highly
mobile and speeds of all fighting units
are now greatly higher. Therefore
higher speeds and efficiency of Com-
munication are now necessary. Even
speed of Communication to civilian
population, previously unimportant, is
now vital, because the enemy can at-
tack cities within a few minutes of the
first sign of his approach. A city can be
destroyed or a fleet sunk before resist-
ance can be offered, if Communication
depends upon old means or old pro-
cedures. Therefore every technician and
every manager in the Communication
field has a duty much greater than be-
fore. Previously, ships and troops could
be used with at least some effectiveness
even when Communication with them
was completely absent. Today, we
might as well not build ships, planes
and tanks, if they are not equipped with
apparatus and procedures which give
them instantaneous Communication. Fur-
thermore, the apparatus and techniques
developed recently for radio, and there-
fore thoroughly known only to Com-
munication experts, have been used to
provide other thhn Communication de-
vices; plane detectors for example.
Therefore the Communications industry
has a further duty and service to per-
form in supplying and operating such
devices. These two characteristics of
the modern “total war” give new and
extraordinary importance to the Com-

- munication industry. Communications

is vital to the fighting forces in the
field, and to civilians at home.”—I.. W.

HPBOH

@ That transmitter, power pack, sound-system
amplifier or other assembly certainly takes on a
decidedly professional aspect when you use these
sturdy Aerovox Series —09 rectangular-can Hyvols.
Mounted above or below chassis at any height,
with adjustable mounting ring. Smaller units with
mounting lugs. Larger units with mounting strap
clamps placed on sides and gripping top or bottom
bead. Voltages up to 5000 D.C.W.

ROUND CAN...
(Type —05)

Or you can have the —05 series in round alumi-
num cans with high-tension pillar terminals. Ad-
justable ring mounting. Voltages up to 3000
D.C.W. Series —12 up to 7500 v.

SCREW-MOUNTING...
(Type —10)

Similar to inverted-screw-mounting aluminum-can
electrolytics. Ideal for power pack filters. Screw
stud and lock nut for one-hole inverted mounting.
Up to 1500 v. D.W.C.

Ask for DATA...

@ Latest catalog sent on request. Write on busi-
ness letterhead. Your capacitance problems are
invited for engineering aid, recommendations, speci-
fications, quotations.

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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TERMINAL RADIO CORP.

CONSOLIDATES AT A
NEW ADDRESS

* Kk %k

FOR BETTER SERVICE to our patrons

Terminal Radio Corp. three years
ago opened its doors at 68 West 45th
Street. This move placed us in a bet-
ter position to render quick and more
convenient service to a greater num-
ber of customers in different parts of
the city. The present emergency now
dictates another move to maintain our
record of service to the radio industry.

OR BETTER SERVICE...we are now
consolidating the stocks of radio
parts and equipment from our two
stores into new and larger quarters at

82 CORTLANDT STREET

FTER January Ist, at our new ad-

dress—12,000 square feet on one
floor — we will maintain New York's
largest and most dependable source
of supply in the radio field. By ccn-
centrating our ample supplies under
one roof we hope to expedite deliv-
eries of essential merchandise under
present conditions.

You are cordially invited to visit
our new home which will incorporate
all the latest innovations in radio mer-
chandising. In the meantime, we will
conduct business as usual at our pres-
ent addresses until December 31st.

For radio sets and records only, we
will continue at 70 West 45th Street,
in a completely modernized store

under the capable management of
Jack Haizen.

THE NEW
TERMINAL SET-UP

85 CORTLANDT STREET

After January Ist, our new homne
for radio parts and eduipment, ama-
teur apparatus. All the latest trans-
mitters and receivers on display and
in operation

HAM SHACK: A rendezvous for
hams to congregate amid all the new
est developments in radio communica-
tion.

RECORD DEPARTMENT: A com
blete stock of records and recording
equipment.

*

70 WEST 45th STREET

After January Ist, a completely
modernized store devoted exclusively
to radio sels, records and accessories,
under the management of Jack Ilaizen.

Enlargement of facilities providing
more and larger listening looths.
larger stock of records and a complete
line of all radio sets. phonographs
and accessories. No radio parts and
equipment will be avallable at this
store.

New York’s Largest Exclusive Radio Supply House

TERMINAL RADIO CORP.

* Kk Kk ok ok k ok ok Kk Kk *
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NEWS BRIEFS

(Continued from page 21)

TUITION-FREE RADIO ENGINEERING
TRAINING OFFERED BY GOVERNMENT

Because of the present extreme shortage
of radio engineers, the University of
Maryland and the University of Chicago
are offering under their engineering de-
fense  training program, in cooperation
with the U. S. Office of Education, a
course in Radio Engincering. The class at
the University of Maryland is planned to
convene January 5 1942, provided a sui-
ficient number of applicants are accepted,
and will continue through August 7, 1942.
It will be a full-time day course and the
curriculum will cover advanced theory and
practical radio engineering, the student
spending a minimum of forty hours per
weel in lecture room and laboratories. The
classes at the University of Chicago are
already under way.

All tuition expenses, other than text

books and student supplies, will be borne
by the government. The student will pay
his own living expenses. To qualified stu-
dents it may be possible to offer positions
prior to commencement of the course and
subject only to its successful completion.
Judged by past experience, it is expected
that all other students who complete the
training will also receive offers of employ-
ment.
__The requirements for admission at the
University of Maryland include a degree
in clectrical enginecring from a recognized
college or wuniversity or a minimum of
three years of electrical engineering train-
ing at such an institution,

All men with the necessary qualifications
who desire to enroll for this training may
obtain application forms, and a briei out-
line of the proposed curriculum from Dean
S. S. Steinberg, College of Engineering,
University of Maryland, College Park,
Marvland,

Admission to the University of Chicago
course was made on the basis of compe-

| tence and intelligence plus evidence of past

and present employability. The objective
of the intensive training is to qualify men
as personnel supervisors, time and cost
clerks, pay-roll clerks, job and motion
study analysts, inspection supervisors and
accounting, traffic and purchasing assist-
ants. The first group of one hundred men

were  selected from over seven hundred
applicants. More complete information for
the employment of these men may be ob-
tained from the School of Business. Uni-
versity of Chicago, Chicago, Illinois.

* ok %k

ERIE RESISTOR APPOINTS

Erie Resistor ‘Corporation, Erie, Pa., an-
noupces the appointment of Industrial Pro-
duction, Inc., 738 East Third St., Los An-
geles, Calif., as their representatives. In-
dustrial Production will represent the
Molded Plastics Division of Erie Resistor
Corporation, which produces custom in-
jection and extrusion moldings in the West
Coast area.

*  x k
NEW HYGRADE TUBE PLANT

A new radio tube plant for the manufac-
ture of special purpose radio tubes will be
constructed for the Hygrade Sylvania Cor-
poration in Montoursville, Pennsylvania.
The property comprises some 16 acres of
land on Broad Street, just east of Wil-
liamsport  on the Harrisburg highway.
Plans for the new plant in the Williams-
port area call for a building with a total

floor space of approximately 50,000 square
feet.
* * sk

HARVEY-WELLS EXPANDS

Hz.arvey—Wells Communications, Inc., South-
bridge, Mass., have recently purchased the
Precision Crystal Laboratories of Spring-
field, Massachusetts.

* k) *

SOLAR ISSUES NEW CATALOGS

Two new catalogs, No. 12 section F and
No. 12 section G, have been issued by the
Solar Manufacturing Coryp., Bayonne, New
Jersey. In section F, the complete line of

CAPACITOR
ANALYZERS

JONES 500 SERIES
PLUGS AND SOCKETS

Designed for 5,000 volts and 25 amperes.
All sizes polarized to prevent incorrect
connections, no matter how many sizes used on
a single installation. Fulfills every electrical 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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Elim-O-Stat radio nosie suppressors is|

1 I T . . [
described, while in section G, Capacitor
Analyzers are described. l

* % %

HAZELTINE AND ZENITH SIGN
LICENSE CONTRACT

An agreement has been reached by the
Hazeltine Corp.,, New York, and Zenith
Radio Corp., Chicago, whereby all existing
litigation between the two companies has
been terminated.

Under the terms of the agreement, Ze-
nith receives a Hazeltine standard license
in the broadcast receiver field for a period
of ten years as well as the standard Hazel-
tine license in the commercial communi-
cation field.

Both companies are planning an efficient
coordination of their respective facilities
in the production of radio equipment for

national defense.
* k%

FRANK CONRAD DIES

Dr. Frank Conrad, the first man to broad-
cast regular radio programs and one of the
first to see the possibilities of radio as an
advertising and entertainment medium, died
recently. IHis world-renowned experiments
in transmission led to the founding of
KDKA. In 1921 he was appointed assist-
ant chief engineer of Westinghouse Elec-
tric and Manufacturing Company, a post

he held until his death.
£ % %

INTERNATIONAL TELEPHONE
MOVES SELENIUM PLANT

The International Telephone and Radio
Manufacturing Corp. has moved its selen-

jum rectifier manufacturing facilities from UNION STATION BUILDING ' ERIE. PA
137 Varick Street, New York City, to a - ¢

new plant at East Newark, New Jersey.
* % %

NEW FORMICA BULLETIN

Formica parts for airplanes are illustrated ' 4 W “ 4
M . . o Tmm——

and described in a new bulletin issued by
the Formica Insulation Company, Cin-
cinnati, Ohio. Charts and drawings of
pulleys, bushings, and other important

pieces are also included.
* % %

HIGH FREQUENCY CERAMIC DATA |

An anaylsis of the electrical properties of
high frequency ceramics by Dr. Ing. E.
Rosenthal, as it appeared in the September,
1941 issue of Electronic Engineering of
London, England, has just been reprinted
and included in a bhooklet by the American
Lava Corporation, Chattanooga, Tenn. The
booklet also contains charts and curves of
a variety of ceramic insulating materials of
American Lava.
* ok ok

DUMONT'S ISSUES
TENTH ANNIVERSARY BOOKLET

The advances in the art of cathode ray and
television are effectively described in a
10th anniversary booklet published by the

Allen B. DuMont Laboratories, Inc, 0

Passaic, New Jersey. A wealth of his- Our new model 75 U.H.F. Standard Signal Generator

oS asoptechinycall dsta, = Mhilesd extends the range of accurate receiver measurements up
%

NEW BEARING CATALOG ISSUED to 400 megacycles.

Radial, pivot and special bearings in

miniature precision sizes, are effectively MEASUREMENTS CORPORATION

described in a new catalog, number 41, /‘\

just issued by Miniature Precisi?n Bear-

ings, Keene, New Hampshire. The samll-

est radial ball bearings in the world are BOONTON \j NEW JERSEY
shown and described in this new booklet.
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METAL DUPLICATING

d

u can make many metal parts to die Without
accuracy and save time and die costs with
“DI-ACRO" Precision Machines — Bender, '
Brake, Shear. ]
s

"DI-ACRO™
BRAKE

quickly creates
non - stock sized
angles, channels,
‘Vees,”’ etc. Ac-
curate to .001°".
Folding widths
6’, 12, Right
or left hand
operation.

Send for Catalog—
‘“Metal Duplicating Without Dies’”’

NEIL-IRWIN MFG. CO. % Benin Ave S )

L

Log

164 PACKS BROADCASTING EQUIPMENT

“l‘,sr;puES A complete line of transmitting tubes and
FlUORES(ENT & equipment for broadcasting stations and studios
L as well as sets, parts, supplies, testers, public

address sytems, etc.

HUGE STOCKS AT YOUR COMMAND

Even with the great demand made by the
Defense Program our huge stocks bought
WITH months ago enable us to fill orders promptly

and efficiently. Start sending your orders.

vatyes RS EELIT) 0% o

BURSTEIN-APPLEBEE COMPANY

1012-14 McGEE STREET * KANSAS CITY, MISSOURI

PACKED

AMATEUR COMMERCIAL

UNCONDITIONALLY _ WRITE US
GUARANTEED FOR PRICES

CRYSTALS EXCLUSIVELY SINCE 1934
PETERSEN RADIO CO., Council Bluffs, lowa

CRYSTALS by Bl I POWIER

The Hipower Crystal Company, one of America’s oldest and largest
manufacturers of precision crystal units, is able to offer the broadcaster
and manufacturer attractive prices because of their large production
and the exclusive Hipower grinding process. Whatever your crystal
need may be, Hipower can supply it. Write' today for full information.

HIPOWER CRYSTAL CO.

Sales Division—205 W. Wacker Drive, Chicago
Factory—2035 Charleston Street, Chicago, Il

EVERY REFLEX SPEAKER
Has a special place in
NATIONAL DEFENSE SOUND SYSTIr™s
If: It's SUPER POWER Speech Projection
If: It's ULTRA COMPACT Police Emergency Sound
If: It’s OQutdoor ‘“BLACKOUT’’ Sound Systems or
If: It’s Indoor DEFENSE FACTORY call systems
UNIVERSITY has a specially designed model for
every defense installation.
FOR SOUND NATIONAL DEFENSE specify
UNIVERSITY LABS

195 Chrystie St. New York City

M“l‘"PLE RECEIVER RESPONSE often happens in the case of neighbor- radio frequency voltage is considerable.

hood interference from

amateur sta- Depending upon the amount of ex-

tions. The evidence of the difficulty posure or coupling to the radiating field,

(Continued from page 29)

this particular case a diode second de-
tector, the rectified output of which is
fed into an audio amplifier tube (let us
say the first audio amplifier tube of an
audio channel), and there is no shield-
ing of significance provided so that the
grid lead “A” from the volume control
“RV” is considerably exposed to any
r-f field which might be present. This

will be the presence of the interfering
station modulation all over the dial of
the receiver which is affected, and of
course will continue to appear even
though every tube in the receiver is re-
moved prior to the first audio amplifier.
This is a simple case of radio frequency
voltage being applied to the first audio
amplifier. When the volume control is
about middle scale, in this particular
circuit, the impedance to ground for

a sizable voltage can be caused to ap-
pear on the grid of the first audio am-
plifier. This, of course, is a radio fre-
quency voltage and depending upon its
amplitude it may swing the grid posi-
tive and possibly to cut off and cause
rectification in the first audio amplifier
tube. In this case, modulation com-
ponents, if the carrier is modulated,
will appear in the plate circuit and be
passed on to subsequent audio amplifier,
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For Defense

Antennas

ALUMINUM
MONEL
STEEL

Fully adjustable and telescop-
ing antennas for marine service,
ship-to-shore, mobile units, police
cars, guard units—in all types
of defense communication work
where light-weight, durable
equipment is needed for two-
way communications.

Send for Bulletin R-42 describ-
ing standard types and mount-
ings.

[iremax [Foducts

DIV. CHISHOLM-RYDER CO., INC.
4213 Highland Avenue, Niagara Falls, N. Y.

—MICO-—-
ENGRAVER

For lettering panels of steel, aluminum,
brass, or bakelite, or for marking fin-
ished apparatus.

A sturdy machine for routine production
as well as occasional engraving,

Attachments increase its versatility to
include large work on flat or curved sur-
faces.

Excellent engraving can be produced by
an inexpericenced operator.

Prompt delivery., Catalogue on request.
Priced from $115 with Type

Mico Instrument Co.

18 ARROW STREET
CAMBRIDGE, MASS.
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time, each one is entitled to the half-
price rate. (Foreign subscribers on the
Group Plan only pay $2.00 each.)

COMMUNICATIONS
19 E. 47th St, N. Y. C.

issues) for each of the undersigned for
which payment is enclosed at the rate
of $1.00 each. (This rate applies only
on 4 or more subscriptions when oc
cupations are given,) Foreign Sub

\
I
|
|
Please enter annual subscriptions (12 I
I
I
I
scriptions are $2.00 each. :

NS »rmivorsiaie. o » T 5 ATl A e eners e, Ll !
Street ......................... o5 ofomn it & I
City-State ................. FITA > l
Occupation er title........................... '
Employed by................ L. AT Ok o |
Nature of business......................... o :
(State If Manufasturer, Broadeast Statiom, ete.) I
Produot ....... ... ... ... ............. SO0 |
I
o : |
Name Fnwpsoicssrdasns « o o . ok M e % prg TR - :
Street ..................... TR R veree |
City-State ... .......oeviriiiisnsssirnnnn. |
Occupation or title............ HorRe Bl T I
Bmployed by........... ... oot :
Nature of business........................... }
(State If Manufasturer, Broadeast Statlon, ste.)
Producy .... ... g i sk -, & e O b e {
P P S N S S i
{
Name ...... FOBBE 05 0 e MG oG o6 3G bk 6.6 0 c - |
Street o val gnm ST el . N |
City-State ............ooveiieee |
Occupation or title......... A 0 B ot 15 00 6 o l
Employed by.......................... sTaete Bs :
Nature of business........................... \
(State If Manufasturer, Broadsast Statiom, ete.) |
Produos . ..r. 09 Sl ey SRS St N S i 1
|
|
Name .t §0,35,0 0 DOCOBH 06 46 4B a0 a. .;
Street .10 .. SNSRI LN S . P ]
City-State ........ccoieinvirinneeinniannn. even ¥
Occupation er title...................... “evow :
Bmployed by.............ccciiiiiniiineinn.. |
Nature of business........................... |

(State If Manufasturer, .Breadeast Statioa, ste.) b

Produes . ... .= o NEE v TG tehal e v oty )



www.americanradiohistory.com

“ISITORS to the laboratories and factory of General Radio are very
often surprised at our size. Some think we must occupy a hole-in-the-

wall, others that we are spread out over acres.

Happily, we occupy a position between both of these undesirables.
Our total floor space is 75,000 square feet, divided between three
four-story buildings and occupying about a half a city block. Our total

personnel is 287, of which number 30 are engineers.

G-R does not want to grow large; only by following the basic idea
upon which the company was founded in 1915 can we continue to serve
our customers in the instrumentation field. That idea was to have an
| organization large enough to get instruments turned out, in peace tfime,

in sufficient quantity to satisfy our customers and give us a reasonable
profit; and at the same time small enough to enjoy the flexibility essential
to adapting research, engineering and manufacture to the ever rapidly

changing developments in the electronic art.

The type of equipment manufactured by G-R does not lend itself to
production-belt methods; G-R design will never be cheapened to make

mass production possible.

As sobn as we grow to be a large company, we lose most of the essen-
Hal direct contact between engineers and customers, and between engi-
neersand the shop; ideas when-diluted-by eighteen in-betweens in an

organization lose some of their sparkle and much of their originality. _

Fundamentally we have only’ one 'thing to ‘s’eliﬁ engingering ideas
wrappiéd up in cabinets with control panels. Many’Eoncerns can manu-
f%ﬁure more gconomically than we; few-have such a large percentage of

| - '; |deaLdeve|opmg engineers.

'_If_G-Rﬂ-gro.ws large . . . if it grows:solarge that fo change a machine
screw from & 6-32 to,an 8-32 requires ‘a design copference, a thousand
L. dollars in drafting fime and a month's delay-for toaling ... ~we will cease
A0S _perform the function for  which the company was~established: to
‘”dési'gn and manufacture precision elécfrical measuring apparatus at a

'-:I_}pnce consns’ren’r with both'the quality of +he product produced and the
'fy@% pf p,ersons employed.

GENERAI. RADIO COMPANY

CAMBRIDGE, MASSACHUSETTS

Branches in New York and Los Angeles
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YOU’VE got the best seat in the house...
right down front! And all the world’s enter-
tainment talent performs when you turn
the knob on the radio in your car. Music, comedy,
news, drama, sports—you have them wherever you
go because of the part that Mallory plays more
than 12,000 times a minute, every minute you use
your automobile radio!

'wh'

&

]

For this road show of vours could not go on with-
out the device known as a Mallor?' Vibrator. It
takes the 6-volt charge of your car’s storage bat-
tery and Jprepares the current so that it may be
“boosted” high enough for radio operation. To do
this, the Vibrator’s tiny reeds have to make and

break contact more than 12,000 times every
60 seconds !

Delicate and sensitive though the Vibrator must
be, Mallory research has given Mallory Vibrators
strength to resist road shock, motor vibration, and
normal wear beyond all others. Small wonder, then,
that America’s leading manufacturers of automobile
radios make Mallory éibrators standard equipment!

The dependability and long life of these Vibrators
are recognized in many other fields, too. Aircraft
communication equipment, public-address systems,
radio-equipped police prowl cars, neon signs . . .
these are a few of the appliances which rely on
Mallory Vibrators to supply them ample power
from a low-voltage battery.

In your industry, also, Mallory plays a part—
either supplying materials for manufacturing proc-
esses or supplying finished equipment to be incor-
porated on the production line. In either case,
Mallory plays its part to your advantage !

P. R. MALLORY & CO., Inc.

INDIANAPOLIS INDIANA
Cable Address—PELMALLO

== - g

£..MALLORY & CO.inc . SERVES THE AERONAU’ CAL

A L Lo RY PHYSICAL, RADIO AND IND
DERED METAL'PRODUCTS AND BI-METALS ... RECTIFIERS, DRY ELECTROLYT TORS,
ANODE PLATE CAPACITORS, VIBRATORS, VITREOUS RESISTORS, P
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