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W W co00 wews ror TELCEVISION !

Since National Union established new produc-
tion records on cathode-ray tubes—the dream
of low-cost television for the average post-war
home has taken a long step toward fulfillment.

Consider the fact that National Union has suc-
ceeded in raising its cathode-ray tube pro-
duction to a volume many umes greater than
the combined pre-war C-R tube outpur of
the entire industry! To achieve such a produc-
tion miracle required, of course, completely
new techniques, new mechanical aids to opera-
tors, new quality control measures. But above
all, it required imagination and technical
capacity to cut loose from the long prevalent
conception that the manufacture of cathode-

ray tubes was strictly a laboratory project.
N. U. engincers proved that these laboratory
techniques cowld be adapted 10 high speed
strcamline mass production. And, it is signifi-
cant that N. U. C-R tubes have acquired at the
same time an international quality reputation,
with special distinction for their superior
fluorescent screens.

In the post-war expansion of television, as in
other applications of electronic tubes for home
and industry, National Union achievements in
engineering and production have set new hori-
zons. Remember to cownt on National Union.

NATIONAL UNION RADIO CORPORATION, NEWARK, N, J.
Fuctories: Newark and Maplewood, N, ). Lansdale and Robesonia, Pa.
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Y)u remember him, the kid next
door who tinkered with short wave |
radio. Well, he's in uniform now,
calling his CQ from foxholes in Italy and steaming

Pacific jungles. Maybe, he's a radio operator on a bomber
... perhaps, he's an instructor. Whatever it is, you can be sure
that his knowledge and experience are serving to help build a
wartime communications system. Yes, from the hams came ready |
trained instructors, operators and engineers at a time when skilled
technicians were vitally needed.

The radio amateur will be back one of these days,
back to his much-loved tinkering. He'll want new equipment to add to his

short wave rig. . . . He'll be looking for a JENSEN speaker because he wants highest
fidelity in music, code and voice reproduciion. There is no finer

~—%, acoustic equipment than JENSEN reproducers.

,Z't\ ‘
‘mensen

\\
\
RADIO MANUFACTURING COMPANY

u/ﬁuﬂ%‘m/?u'mu ceisel f/:.lr'r//w/.l K(’ )
-, : = )
r/ Fpre (Aeoestie ((Fgﬂ%umu!‘ \\k
6601 5. LARAMIE AVE., CHICAGO 38, U. S. A,
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Interstage filters lend themselves to effecting gain simultaneously with their frequency
discrimination. The unit illustrated is @ band pass unit which provides a 2:l step-up ratio.
with band pass attenuation of 40 DB per octave. This unit employs a dual alloy magnelic
shield which reduces Inductive pick-up to 150 Mv. per gauss. The dimensions in its hermet-
ically sealed case are 1V2x2Y2x2%. Filters of this type can be supplied for any band

pass frequency from 200 to 10,000 cycles.

May we cooperate with you on design savings for your application . . . war or postwar?

]
180 VARICK STREET NEW YORK 13, N. Y,

EXPORT DIVISION: 18 TAST A0t STREET, MEW YORX 18, N. Y., CABLES: “ARLAB"
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AUDAX

RELAYED-FLUX

Loug before this war began

.+ AUDAX Pickup were in ..

SELECTIVE
SERVICE

Since pickups first hecame im- I
commercially, the dis- |
tinguished products of AUDAX
have been SELECTED swherever

and whenever the requirements

portant

were eaacling.

Today AUDAX magnetically
powered pichups are SELECTED
for Wi contraets that demand
the  highest standards of per-
formuance, regardless of climatic

variations or severe handling,

Our stern peacetime standards,
[ maintained for so muny years,

have proven comfortably  ade-

quate to meel government spe-
cifications.

The sharp. clean=cul facsimile
reproduction of MICRODYNE s
a marvel to all who have put i
to the only test that really mat-
. the FAR TEST.

ters

AUDPAK COMPANY

500 Fifth Avenue New York City|

Creators of High Grade Electricai
and Acoustical Apparatus Since 1915/

Send for your copy of our informative
“PICK-UPI® FACTS”

*x

BUY
WAR BONDS

BY THEEDITOR

! ‘ NCE again television, which has

been “just around the corner” for
many years, appears in the head-
lines. This time it is a discussion of
the pros and cons of standards. Up
to now the problem has been tossed
back and forth between the broadecast-
ers, the Government, and the manu-
facturers. With the termination of
the present war now appearing some-
where over the horizon, this problem
child once again comes up for its an-
nual scrutiny.

It all boils down to whether or not
we should proceed with prewar stand-
ards of television, or, with a bit of de-
lay, to adopt new standards which
would make for far better pictures.
There are advantages and disadvan-
tages to consider whichever program
is pursued. Reviewing the present
state of the art, we find that the pre-
war black and white picture, com-
monly referred to as 525-line, contains
480 lines from top to bottom of the
visible picture and the other 45 lines
cut off beyond the edges of the picture.
The prewar television picture was
transmitted on a 6-megacycle channel.

While the prewar picture was con-
sidered by many to be highly satis-
factory, later experiments have proven

that far greater definition can be .

obtained with the adoption of new
standards. These would require ap-
proximately a 16-megacycle channel
instead of the prewar 6-megacycle
channel. This compares with three oc-
taves on a piano to eight octaves. En-
gineers point out that the relative
amount of picture detail is an all-im-
portant factor in obtaining black-and-
white contrast.

Color television likewise has been
improved tremendously during the
past few years. The public would
have much te gain as far as brilliance
of picture is concerned and in detail if
new standards were adopted and used
for the transmission of such pictures.
The disadvantage here lies in the fact
that considerably more space would
be required in the ether, but many feel
that suflicient space could be allotted
to take care of the demand for in-
creased spectrum.

On the other side of the ledger, we
find that many are opposed to any fur-
ther delay and feel that prewar stand-
ards are sufliciently adequate to give
the public satisfactory video reception.
Several companies have invested thou-
sands and thousands of dollars to per-
fect equipment based on prewar stand-
ards. Many television receivers have
been built and sold to the public, but

| the total number of sets is but a frac-

www americanradiohistorv. com

tion of 1% of American broadcast re-
ceivers.

All now indicates that a mutual de-
cision must be reached on the part of
all concerned as to whether or not we
are willing to wait a few months more,
at the end of the war, in order to re-
design new equipment for the new pro-
posed standards, or to proceed “as is”
and let the public enjoy television pro-
grams immediately following the con-
clusion of hostilities.

One must consider that there is
bound to be a heavy postwar demand
for broadcast receivers that will keep
the manufacturers taxed to the limit
in order to keep up with the public's
demand for new sets. During this pe-
riod engineers should be able, accord-
ing to many, to design television sets
with the new standards and to get
them into production in but a few
months’ time.

As yet, the radio serviceman has not
been able to give his opinion on the
matter. Therefore, we invite his com-
ments. We would like to know
whether or not he would prefer to sell
prewar television as soon as sets are
available, or whether he would rather
wait a few months longer in order to
be able to sell and service video sets
designed on postwar standards which
would certainly satisfy his customers
and enjoy a greater market for the
sale of his merchandise.

0UR War Correspondent, Kenneth

R. Porter, returned from the
European Theater of Operations re-
cently to give us firsthand information
as to the performance of American-
made radio-electronic equipment that
has played such an important role in
that theater. He is now again on the
job in the British Empire and will
supply Rapio NEws readers with a
complete up-to-the-minute report on
radio communications during the forth-
coming invasion of the German Reich.

YE celebrate with this issue the
25th anniversary of Rapio NEws.
Under normal peacetime circum-
stances we would celebrate with an
oversized issue commemorating the
occasion. Now, we are at war and we
are faced with a critical shortage of
paper—the same as all publishers.
Therefore, we have included, as part
of our editorial content this month, a
special section devoted to a review of
the progress made in radio during the
past 25 years and to rededicate our-
selves to the task of keeping our read-
ers abreast on all radio subjects in fu-
ture years. B, o iors A

RADIO NEWS
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Faderal, long recog-
nised as v inanufuc-
turer of better vaca-
wum tubes, now leads
with new produc-
tion methaods resnle
ing in still greatar
tube efficiency and
lengih of life. Ecery.
where, it's Federal
tuhes for saperior
transmittiog and
indastriaol power
porformance.

e R
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The Federal name on communications
equipment signifies exacting radio-
mechanical design builtin , . . plus every
extra performance-giving factor.

Federal research and design develop-
ment are continuous . .. adding new
concepts of operation over and heyond
aceepted performanee ratings. This
extra care adds ruggeduess and high
performance dependability 10 Federal
equipment,

Transmitters built by Federal ave de-
signed for smooth adjustment over the
full frequencey range. They are made in
a gremt variety of frequency ranges and

power sizes . . . from walkie-talkie to
200 KW transmitters . . . in frequencies
of 16 Kilocycles to the upper limit of the
radio frequency spectrum.

Back of every Federal transmitter are
almost three decades of engineering
and manufacturing experience which
assure the ability to produce any type
or power of communications equipment
.+« for point-te-point, broadeast. radio
telephone or telegraph or for aiveraft,
marine or mobile stations.

Look to Federal for the finest in radio
communications equipment .., now and
in the future!
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The 33888 Shield and the
33008 Socket

Another exclusive Millen Designed
for Application product is the No.
33888 shield for use with the 33008
octal socket. By its use, the elec-
trostotic isolation of the grid and
plate circuits of single-cnded metal
tubes can be increased to sccure
greater stahility and gain.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

Presenting latest information on the Radio Industry.

AN EMPHATIC EXPRESSION OF
FAITH IN BROADCASTING'S fu-
ture was projected by Harold Ryan
upon assuming his post as president
of the National Association of Broad-
casters in Washington recently. He
said that broadcasting's duty to its
sponsors is clear cut ... to enable
them through its medium to speak
honestly and sincerely of their prod-
ucts to the pubtic. This concept, he
explained, is as historically American
as the pioneer trading post which pat-
terned it,

‘I have utter faith in America’s
broadcasters,” he stressed. “United
States broadcasters,” he said, “owe to
the people of the United States, good
and clean programming and entertain-
ment, honest reporting of the news
and a fair interpretation of it, con-
scientious support of worthy commu-
nity projects, and the true reflection
of political and social matters.

“I believe radio is here to stay, and
I have an overpowering presentiment
that the Federal Communications
Commission is also,” said Mr. Ryan.
“Both have a common objective and
should be able to attain it by under-
standing cooperation.”

In explaining the future objectives
of the NAB, Mr. Ryan pointed out that
the Association should continue vigor-
ously its program for obtaining new
legislation patterned to meet the re-
quirements of an industry that has
proven itself worthy.

“I believe the Association should di-
rect its influence toward technical im-
provements, for in that direction lies
greatest service to the people; I be-
iieve it should devote itself to remov-
ing whatever scar-tissue remains from
earlier days, when hroadcasting's ob-
jectives had not come into clear fo-
cus,” said Mr. Ryan.

M DISPLAYED ITS POPULAR-
1TY among newspapermen at the re-
cent American Newspaper Publishers
Association convention, held at the
Waldorf Astoria in New York. News-
men filled the huge ballroom of the
Waldorf to hear the story of frequency
modulation as presented by Major Ed-
ward H. Armstrong, Dr. W. R. G
Baker, of General Electric, and Walter
J. Damm, vice president of the Mil-
waukee Journal and president of
FMBI, the trade association of the fre-
quency-modulation broadcast indus-
try.

Analyzing FM for the newsmen,
Major Armstrong said that FM is
destined to replace the greater part
of the AM system in a relatively short

www americanradiohistorv. com

time. He said, “Today we know FM
is working up to three or four hori-
zons, and, given suitable elevation, will
outwork the standard fifty-kilowatt
stations in most instances.”

Dr. Baker predicted a ten-fold ex-
pansion of FM broadcasting. He said,
“I fully believe that there will be a
decrease in the number of standard
broadcasting stations from 912 to 750,
and an increase in FM stations from
53 to 500 within five years after the
war.”

During a questicn and answer pe-
riod, a number of interesting facts
about FM were disclosed. For in-
stance, the latest figures compiled by
FMBI indicate that there are approxi-
mately 500,000 receivers in use today.
New York has 120,000 of these; Phila-
delphia, 20,000; Chicago, 80,000; Bos-
ton, 35,000; Milwaukee, 21,000; and
Detroit, 25,000,

A COMPILATION OF THE MANY
FM questions and answers presented
at the round-table conference at the
fifth annual meeting of the FMBI dur-
ing the early part of the year, has just
been completed. Some mighty inter-
esting facts are disclosed in this Q &
A digest. For instance, the answer to
the question . .. “Is a limiter tube
absolutely necessary in an FM re-
ceiver, and what is the purpose of this
tube?” . .. as presented by Major
Armstrong, disclosed that some device
which will wipe out response to am-
plitude changes is essential. He said.
“The basis of the invention is to have
a receiver which responds only to wide
frequency changes in the transmitted
wave, and not to amplitude modula-
tions or to small frequency changes.
The limiter is the simplest way of
wiping out the effect of amplitude
changes. You could have, of course,
a quick-acting automatic volume con-
trol or you could use counter feedback
in some way to wipe out the effects;
or, a synchronous oscillating tube. I
am inclined to think that the ordinary
limiter or perhaps a double limiter
will be found to be as simple and
cheap as any method which can be
employed to wipe out the defeets of
amplitude disturbances.”

The question of horizon transmis-
sion is also answered in this digest,
by Major Armstrong. He was asked:
“I understand that FM signals read
only to the horizon. Won't this mean
that many more FM stations than AM
stations will be needed to assure com-
plete United States coverage?”

He replied, “That question also cov-
ers a good deal of ground and requires

RADIO NEWS
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SPRAYBERRY RADIO TRAINING

- TEGHNICAL
= KNOWLEDGE °*

The offer 1 make you here is the opportunity of
a lifetime. It’s your big chance to get ready for a
wonderful future in the swiftlty expanding field
of Radio-Electronics INCLUDING Radio, Tele-
vision, Frequency Moduiation and Industrial Elec-
tronics. Be wise! NOW’S the time to start. No
previous experience is necessary. The Sprayberry
Course starts right at the beginning of Radio.
You can’t get lost. It gets the various subjects
across in such a clear, simple way that you under-
stand and remember.

I'l Show You a New, Fast Way to Test Radio Sets
Without Mfg. Equipment
The very same Radio Parts I supply with your
course for gaining pre-experience in Radio Re-
palr work may bhe adapted through an exclusive
Sprayberry wiring procedure to serve for com-
plete, fast, accurate Radio Receiver trouble-shoot-
ing. Thue under Sprayberry methods you do not
have one cent of outlay for manufactured Test
Equipment whieh is not only expensive but scarce.

Preparcy You for a Business of Your Own or Good
Radio Jobs . .. Civilion or Military

My tralning wlill glve you tho bhroad. fundamental
princlples so negessary ag a background ne matter
which branch of Radlo yvou wish to speclalize in.
I mikke 1t cusy for you to tearn Radlo Set Repair
and Instatlation Work. T tecach you how to instull
and repalr Illectronle Equipment. If you enter the
Army, Navy or Marlnes, my trulnlng wiil help you
win hlgher rating and betier pay.

July, 1944

-

c

Fala
SKILLED

EASY TO START

You can master the Spravberry
course in your spare time. It
will not interfere in any way
with your present duties.
Get the facts about my train-
ing now, Take the first im-
portant steip toward the
money-malking future of
your dreams. A1l features
are fully explalned fn my
big, illustrated Free Bool.
Write for it at once!

-
§
[ S

Tear off this eoupon. mail In envelope or paste on
penny posteard.
----------_------------“

i 1
] SPRAYRERRY ACADEMY OF RADIO 1
1 F. L. Sprayberey, P'res. 2
Box J00WC,
1 rueblo, Colorado [ |
D please rush my FREE copy of “HOW TO MAKE |
I MONEY IN RADIO. ELECTRONICS and TELE- g
] VISION.” 1
g Name .. ... \ge 1
] Address s 8 e e W - QR i
1 Clty . State 1
1 1
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POINT OF SALE
DISPLAYS

FRANK FAX

COMPLETE i

RADIO SERVIC

i
Sl

WE RECIMMIND

Sylvania
RADIO TUBES

BANNER—Dboldly printed in black and green on
special Duckline fabric — 46 x 28-inch size
just right for truck sides or any spot you pick
inside or outside your shop. Comes with six
brass grommets for reenforced hanging. Price:

40¢ each or 3 for $1.00.

i
yﬁu-m‘aq

SET TESTED

| RADIO TUBES

COMPLETE
RADIO SERVICE

FLANGE SIGN— green and white enamel baked
on heavyweight sheet metal — is weatherproof.
Size: 16%4 x 11% inches. Five flange holes
give sturdy mounting. Price: 25¢.

L HOR, B
+> RADIO "¢
SERVICE

DECALCOMANIA — easy transfer of green, black
and white design on windows — 7 inches in
diameter, FREE,

e

If your distributor does not have these
items in Stock, send your ovder o
Frank Fax, Sylvania, Empoerium, Pa.

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO DIVISION

12

oT RADIO

a definition of the horizon. Actually
at stations like Alpine and Paxton,
they are working three or four hori-~
zons. By horizon I mean the distance
that you could see from the top of the
tower if it were at sea level. From
a thousand feet that would be roughly
35 or 36 miles. Actually, Alpine is
working out between 100 and 125
miles. Paxton, being on a greater
elevation than Alpine, is working
farther. Gordon Gray's station on
Clingman’s Peak, which is 6,000 feet
high, when operating with 50 kilo-
watts will certainly go close to a
couple of hundred miles.

“Mount Washington, with just a
few kilowatts, on a mountain of the
same height, will operate over 100
miles on about 5 kilowatts power.
The conductivity of the soil in New
England, or the effectiveness of radio
transmission up there, is such that no
50-kilowatt station would do what
Mount Washington does with 3 kilo-
watts.

“Let me take the other extreme,
that is, out on the Midwestern prairies
where the conductivity is good. If we
put it only on the basis of conductivity,
then an FM station will not give what
might be considered the equivalent of
AM service out to the same distance;
AM will go farther.

“Up to 100 miles, however, FM will
give a service which is so much better
than AM that were the listener to
make his choice he would listen to the
FM station.

“Let’s go a little farther and take
the case where the AM stations have
other stations operating on the same
frequencies. There you will find the
AM range will be pushed in at night-
time perhaps to 25 per cent of its ef-
fective day range. The range of the
FM station will continue to be the
same as it is in the daytime.

“The reason for that is that FM has
a peculiar property which is that un-
less an interfering signal is somewhere
between 25 and 50 per cent of the
strength of the signal that you want
to hear, it will not cause any disturb-
ance at all. On the other hand, an AM
station, having 1 or 2 per cent of the
strength of the signal that you want
to listen to will be sufficiently strong
to cause interference, which makes re-
ception undesirable to listen to.

“I think that there will be places
in the Middle West where for quite a
time to come the AM stations will con-
tinue without serious competition
from the FM stations. But the radio
relay part of this development is com-
ing along so fast that I wouldn’t ven-
ture to say what length of time it will
take before FM coverage with relays

will supplant AM even in the wide-

open spaces.”

The subject of the use of FM and
television sound tracks appeared in a
question which was answered by FCC
Commissioner E, K. Jett (then, FCC
chief engineer). The question was:
“Why don't we do away with the 40-50
megacycle band for FM and allow FM
broadcasting in the sound channel of
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television in those hours that the tele-
vision and zound channcls won't be
working together 2"

Mr. Jett replied, “I don’t think it
makes good sense, engineeringly
speaking. In the first place, we have
only 18 channels for television sound
tracks and not 35, In the second place.
those 18 channels would be spread out
all the way from 50 megacycles to 300
megacycles, hecause that i1s the band
in which the 18 television channels lie.
You would have to design a receiver
that would have a range 150 megacy-
cles wide and then for a part of the
_day you would have no FM broadcast-
Ing service as such, but, rather, a
sound track accompanying television.

“As I said before, I don't think the
two things are strictly competitive,
They should stand alone.”

RADIOS CONTRIBUTION TO
THE WAR EFFORT will be publi-
cized soon in a national way through
the facilities of the Radio Manufac-
turers Association. Newspapers and
magazines will carry stories of the
wartime accomplishments of the ra-
dio industry. Within the limits of
official security, the scientific contri-
butions being used to effect a success-
ful conclusion of the war will be fea-
tured. The campaign will also en-
courage the immediate purchase of
radios that will be available when
production is resumed, Editorials will
correct the erroneous impression, how-
ever, that new developments will be
available on “V” day. This sincere
approach will be appreciated by the
American public.

Wholesale and retail distributing
agencies will be told through these
editorials just what the current and
.postwar plans of the industry are and
how they might utilize them for the
best results. Editorials also will stress
the benefits to be derived from radio,
and encourage its use as an educa-
tional necessity in schools. As a mat-
ter of fact, the slogan “A radio in ev-
ery classroom in the nation” will be a
major feature of this portion of the
campaign.

The RMA project is headed by John
S. Garceau of Farnsworth Television
and Radio Corporation. All member
companies of the RMA are expected
to cooperate in this project by con-
tributing information, individually and
collectively.

Watch for this interesting campaign.

RAILROAD RADIO INTERESNT
continues to grow. In our previoys
columns we pointed out that the Sen-
ate Committee on Interstate Com-
merce was inquiring as to the feasi-
bility of using radio on railroads. The
FCC has now entered upon the scene.
They have ordered an investigation
as to the use of radio as a safety
measure and for other purposes in
railroad operation. The I has been
invited to cooperate with the FCC fn
this imguiry.

Evidence of the growing belief that
radio haz a definite place in railroad

RADIO NEws
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It contains usable data, engineering views
and facts, interesting articles — culled from
the radio trade press and condensed for
quick reading.

This pocket-size monthly magazine is read
by thousands of radio service men for its
authoritative data on capacitor applications,
equipment, instruments and other matters.

WORLD'S

LARGESTY

July, 1044

MANUFACTURER

the radio service man's
monthly digest

=8 on

g Mailing list

m et thiS hel
9Bazina Plul

) "';*ff

Eagerly awaited and watched is the section—
“The Radio Trading Post”—with its offers to
swap, trade, buy or sell, or obtain a position.
Ads are free to C-D Capacitor readers.

This publication will be sent to you every
month without charge—on request. Send for
vour first copy TODAY. Write to Cornell-
Dubilier Electric Corporation, South Plain-
field, New Jersey.

CAPACITORS
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NECHANICS

LIKE

WALDEN

WORGCESTER |
T00LS |

745'/( Your Jobber
/C Send for Catalog
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ALDEN '
“’on:lxvt-
RENCHES

465 SHREWSBURY STREET

WORCESTER, MASSACHUSETTS
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| operation appears in the increased list

of applications that have been for-
warded to the Commission. Since
March 21st, 1944, applications for
twenty-two experimental radio rail-
road stations involving two-way sys-
tems have been received by the FCC.
Some of the applicants include the
Baltimore & Ohio Atlantic Coastline:
Chicago, Burlington and Quincy Rail-
road Company; Atchison, Topeka and
Santa Fe Railroad Company; Chicago,
Rock Island and Pacific Railway Com-
pany; the Reading Company; Bendix
Radio; Westinghouse Radio Stations;
and Jefferson Travis.

Construction permits for nine ex-
perimental stations to be used on the
B & O between Baltimore ard Pitts-
hurgh, and on the Burlington road be-
tween Chicago, Denver and into Mon-
tana, have already been authorized by
the FCC. It is understood that experi-
menting has also begun on the Denver
and Rio Grande Western road.

The use of walkie-talkies for flag-
men and brakemen is being discussed
by railroad men. Several applications
have indicated its possible application.
In the pending applications two-way
communications between the dis-
patcher and trains in motion, between
trains and between the head-end and
rear-end of each train have been de-
scribed as the systems that will prob-
ably be used.

When the FCC hearings begin, rep-
resentatives from the ODT, BWC,
IRE, RMA, RTPB, Association of
American Railroads, Railway Labor
Executive Association, Secretary of
War and the Secretary of the Navy
are expected to appear to present
their views,

DEALERS AND SERVICE MEN
WILL NOW HAVE TO ARIDE RY
a new ceiling price schedule for re-
placement tubes and tube testing serv-
ices. These new rules which went into
effect May 20th were promulgated be-
cause of widespread black market ac-
tivities caused by the reduced supply
of receiver tubes. Numerous instances
have been brought to OPA’s attention
showing that consumers were charged
from three to four times the proper
price of tubes. It is also reported that
jobber discounts and returns have fre-
quently been shortened with the re-
sulting increase of the net price to
the dealer. As a result, many dealers
discontinued over-the-counter sales re-
serving tubes for sale only in connec-
tion with repair services, or adopting
various examination testing and in-
spection charges,

Under the new ruling, no charge
may be made by a dealer or repair-
man for testing tubes when they are
brought to his shop by a customer,
sincé no charge was made for this
service before. Iowever, when g port-
able or table model radio or phono-
graph is delivered to a shop for a tube
tesl or replacement, a maximum
charge of fifty cents for testing of all
the tubes may be made. And if it is
NeCessary to remove the chassis, a
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maximum charge of a dollar can be
made for the tube test.

Retail ceiling prices for some of the
most commonly bought tubes for port-
able, table, console and auto radios
are as follows: Portables . 1A5GT
$1.10; 1A7GT, $1.30; 1H5GT, $1.10
IN5GT, $1.30. Table models (a.c.-d.c.)
. .. 128A7GT, $1.30; 12SQ7GT, $1.00;
25L6GT, $1.10; 35Z5GT, $0.85;: 50L6GT
$1.10. Console and auto radios
5Y3G, $0.70; 6F6G, $0.90; 6SA7TGT
$1.10; 6SK7GT, $1.10; 6V6GT, $1.10;
42, $0.85; 80, $0.70. These prices in-
clude the ten per cent manufacturer's
Federal excise tax which became ef-
fective on October 1, 1941. The April
1, 1944 Federal excise tax does not
apply to radio receiver tubes.

THE RETURN OF RAY C. ELLIS,
director of the radio and radar divi-
sion of WPB, to Washington recently
after a two months absence, has solved
the “where is Ellis” mystery. Mr. EI-
lis was in Russia studying the elec-
tronic equipment requirements of the
Soviet Union. His trip was prompted
by the increased needs of the Russians
for tubes and parts for 1944 and 1945.
It was necessary to determine whether
the parts being made during that pe-
riod would be adaptable to the Soviet
equipment. Mr, Ellis also analyzed
our production plans for the Soviets so
that they could plan their production
and timing to balance with our sys-
tems and thus expedite a flow of the
necessary components that they will
need. Our many priority and mate-
rial procedures were explained to
them also.

Mr. Ellis visited many factories in
Moscow and the Ural region to study
the eguipment being made by the So-
viets, their production and organiza-
tion facilities, and also development
trends. It is believed that Mr. Ellis
also discussed postwar plans in the
radio and allied fields with Soviet of-
ficials.

A complete report on this trip is ex-
pected to be presented to the special
committees of the House soon for ref-
erence and study.

THIS HAS BEEN A MONTH OF
RESIGNATIONS. Two of the na-
tion’s leading radiomen have sent in
their “notices.” They are FCC Com-
missioner T. A. M. Craven, whose term
as a member of the FCC expires on
June 30, 1944, and Frank H. McIntosh,
chief of the domestic and foreign
branch of the radio and radar division,
WPB, who resigned effective June 1st.

Commissioner Craven has been one
of the most outspoken critics of some
of the powers held by FCC. On one
occasion he bluntly stated that the
FCC, with its powers of censorship,
had been “more of a hindrance than a
help” to the Armed Forces before and
after Pearl Harbor. He was also the
first to warn that there could be no
“real freedom of radio” as long as the
FCC was permitted to use its sweeping
authority to license broadcasting sta-

(Continued on page 90)
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“THEN I'LL PUT IT THIS WAY—THE

seep anp your ECHOPHONE EC-1

ARE BOTH REMARKABLL!”

,\
=
L

Echophone Model EC-1

(Mustrated) a compact communications
receiver with every necessary feature for
good reception. Covers from 550 kec. to
30 mc. on three bands. Electrical band.
spread on all bands. Beat frequency oscil-
lator. Six tubes. Sell-contained speaker.
Operates on 115-125 volts AC or DC.

Echophone Radio Co., 540 N. Michigan Ave., Chicago 11,Illinois

July, 1941 13
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INSTRUMENT DELIVERIES 1 Wi

American Instrument production is catching up with
the needs of our armed forces—closing the gap be-
tween too little and enough. Caring for those needs
has expanded Triplett production lines unbelievably
far beyond previous capacities. And the experiences
of war, added to more than forty years of instrument
manufacturing, have bettered the products coming off
those lines.

Now —instruments—better than ever before—are ready X Greater Production
for general use. Better place your orders, at once, with Capacity
Triplett—headquarters for a complete line of instru-

% Better Instrument
ments made to one fine standard of engineering.

Ounality
D’Arsonval Moving Coil D.C. Instruments  Electrodynamometer AC.-D.C.
Double Iron Repulsion A.C. Instruments R.F.and Reclifier Types; Sizes 2" through 7 * Comp[ete Line of
Instruments

W One Source of Supply

% Prompt Deliveries

% SEND YOUR ORDERS

INSTRUMENTG(). TO TRIPLETT NOW

OHID « « 4

STANDARDS ARE SET BY
‘\@( cr W/‘

16 RADIO NEWS

ELECTRICAL {

BLUFFTON
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These are the hands of a boy — any boy —
who grew up in America. These are the
strong, determined hands of Freedom.
These are the hands that are teaching
Democracy’s truths to the enemy. All of the
communications instruments that Fada
makes, superior and perfected though they
be, are valueless until a human hand is at
the controls. Only then do they become
mighty weapons, helping us to hit harder,
more often and wifh deadly accuracy.
When competent hands and superior
equipment have won the Victory, Fada
will adapt these war-inspired improve-
ments to the perfection of portable radios,
small table models, frequency modulation
and television receivers of unique beauty;
durability and tonal reproduction.

PLACE YOUR FAITH IN THE

OF THE FUTURE
Pamous Scuce Broadcasting Began !

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y.

July, 1941 17
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Electrical cquipment aboard ship has no off duty time. Radio, inter-
conumunication, air conditioning, ventilation, refrigeration, deck
machinery, gun operation and innumerable other vital services em.
ploy resistors in their control circuits. These resistors must be depend-
able to function at all times. Ward Leonard Viuohm Resistors have
measuied up to their responsibilitics.  Their ability to widistand
moisture, temperature change, shock and vibration makes them par-
ticularly well fitted for sea duty. Resistors with 1he same rugreducss
as those used by the Navy and Merchant Marine are \

available 10 all industry engaged in viciory production ' -
Scad for data sheens

Electric control (W) devices since 1892.

WARD LEONARD ELECTRIC COMPANY, 47 SOUTH STREET, MOUNT YERNON, NEW YORK

(P]] RADIO NEWS
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HERMETIC SOLDER-SEALING

makes PRESTITE

TERMIN USHING

High altitudes. . . humidity conden-
sation . . . thermal shocks . . . cannot
affect the performance of Solder-Sealed
apparatus. The 1009, hermetic bond
assured by the metal-to-PRESTITE
seal assures trouble-free service of

ACTUAL SIZE  terminal bushings.

The bushing consists of a PRESTITE tube on
which are Solder-Sealed a terminal cap and a stud,
Similar bushings are available without hardware for
Solder-Sealing to other parts on the manufacturer's

own production line.

Solder-Sealed PRESTITE assemblies offer im-
mediate help to manufacturers in many available
standard forms. They also open up many new and
added possibilities in postwar uses. For complete
information, send for booklet B-3244. Westinghouse
Electric & Manufacturing Company, East Pitts-
burgh, Pa., Dept. 7-N. 1.05142

Westinshouse

PLANTS IN 25 CITIES . . . OFFICES EVERYWHERE
COMMUNICATIONS EQUIPMENT

INSTRUMENTS
D-C CAPACITORS
HIPERSIL CORES

DYNAMOTORS
RECTOX RECTIFIERS
INSULATING MATERIALS

-'Illy, l".".

, IOther PRESTITE methods of

OLD WAY

(SEVEN PIECES)

NEW WAY

(ONE PIECE ... HERMETICALLY SEALED)

-

taking leads through partitions

O APPARATUS ENCLOSING SOLDER-
o SEAL BUSHING—combination in-
sulator, cover and terminal
board—has a hollow construc-
tion which permits placing small

— =

devices inside,

® ®

-

A SOLDER-SEAL ASSEMBLY — for vi-

N

/ 1

‘H;t 304) brator packs, but can be used
L <« in similar apparatus, combining

jack and terminal board.

Eq SOLDER-SEALED BUSHING for
. use with thicker gage covers of
larger size transformers and
capacitors. Bushing is Solder-
Sealed to a metal ring which is
3 ] soldered to the container cover.

=)

PRESTITE is a densc nonporous ceramic com-
pacted under high pressure and vacuum by the
patented PRESTITE method of -manufacture.
This eliminates minute air pockets in the
material, thus minimizing distortion in voltage
gradients and eliminating internal corona dis-
charges. PRESTITE is impervious to moisture
and all chemicals except hydrofluoric acid. The
quality of PRESTITE is consistently uniform,
thus eliminating the need for the exaggerated
safcty factors commen in other ceramics.
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Because they are built to take it
— built to do the job with a wide
margin of safety — Hammarlund

variable condensers are used in

= THE AAHMARLOND MFE, G0, NG, 460 W. 30" STR1.L.

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

OFFICIAL U.S. NAYVY PHOTO

RADIO NEWS
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TICROWAVES
POSTWAR  RAILROADS

By SAMUEL FREEDMAN

L, Commander, USNR

Presenting the advantages of microwave equipment as a possible

postwar selution to problems confronting railroad communications.

EpiTor's NOTE: The author has spent
many years on the application of ultra-
high frequencies to two-way com-
siunications and presents hecrein his
solution to the railronds’ problemis of
adapting radio communications to their
field. Many problems confront the
railroads today and e very reasonable
solution, as the author points out, is
the application of cquipment designed

of war. However, during the last fe:

years, extensive research work has
been done on radio equipment, wWork-
ing at these very-short wavelengths.
The resuits of this vast resetirch work
must be kept secret for obvious rea-
sons, The author presents his ideas on
the application of microwaves to rail-
roads with @ full uuderstanding of
what has been accomplished. Regard-
less of the fact that many constric-
ticnal problems are still unsolved, the
application of wmicrowaves may prove
to be the answer to existing problems.

WO-WAY communication with
moving trains will soon be widely
enough adopted to contribute
greatly to the efficiency and safety of
railroad transportation., The major
railroad disasters in recent months
have aroused the public, the press and
prominent radio reporters to demand
two-way radio communication on rail-

many millions of dollars of damage, as
well as temporary disruption of main
line railroad services, were entirely
avoidable had two-way radio existed
with those trains.

Labor Day, 1943, the Congressional
Limited of the Pennsylvania Railroad
had a hotbox afire unknown to anyone
aboard the train. It was visible and
known to persons as the train rushed
by but they had no way of getting word
to the train in time before it was

Streamlined “City of San Francisco” when equipped

with

sultable rodio commupnicatiions wi

present qleme?snle-ly to passengers and crew.

wrecked. On December 16, 1943, in the
middle of the night in freezing and un
favorable weather, the northbound
Tamiami East Coast Champion of thé
Atlantic Coast Line did not know that
the southbound Tamiami East Coast
Champion had been derailed in an iso-
lated stretch of road. Forty minutes
later it collided with the derailed train

for microwaves, Many of the state- | road trains. Two major accidents, in-  which had straddled the track. Th
x bt - . . . i .
sidered possible prior to the outbreak volving the loss of over 150 lives and only radio communication available

was that provided by a North Carolina
State Police Car afterwards which was
of great value in summoning assist-
ance. Aside from the great loss or
maiming of human life, the financial
losses from railroad accidents or dis:
asters during a single year such as 1943
could meet most if not all the cost of
radio facilities for all the railroads in
the United States . . . permanently in-
stalled and paid for.

Two types of planning are being con-
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The application ol microwave equipment will have an added advaniage ln mouniainous terrain by the presence

ORGANIZATION OF THE ASSOCIATION OF
AMERICAN RAILROADS

A

John J. Pelley, Presldent
Tetegraph and Felephone Section
Mr. W. AL Fairbanhs, Secretury
30 Vesey Street, New York, N Y.
T
Committee of Direetion
Committee on Nominations
Special Committes on Savings and Improvements in Serviee
Member Board of War Communicutions
ISpecial Committee on Couservation of Copper
Special Committee on Inevpensive Carrier Dexigns

T
COMMITTEE No. 1 . ., OUTSIDE PLANT

Landlines, poles, guying, anchors, insulators, ege.

COMMITTEE No. 2 ... INSIDE PLANT
Furniture, switchbourds, equipment, rectifiers, layouts, printers,
batterien, relays, wire circuits, ete.

COMMITTEE No. 3 . . . COMMUNICATION TRANSMISSION
Repeaters for voive and currier systenin—also handles Dibliog-
ruphy of technicul pupers on telephony and telegruphy,

COMMITTEE No. # .. . RESEARCIHL AND DEVELOPMENT
Recent projeet included PBN switehboards.

Surveys of existing appuratus, circuits, squipment and material,
specifications for rudio broudeast receivers on 1rains.
Communication on freight trains.

Fived points 1o moving teains or engines within limited arcas in-
cluding humpyard operation.

Application of rudio to harbor eeaft operation.

Point to point communication by use of ultru-high frequeney,
Unecof FM radio equipmaent cmergeney point to point conmnnicen-
tion,

Connider feunibility of radio communication in cemergencies when
all other means fuil,

Application of wire carrier systems to lines along ruilroads,
Contuct with government aetivities wllecting stutus of railroads
with respect to radio.

Ansist uny railroad to obtain license from FOC,

Lowdspeaker communication systenis.

COMMITTELE No. 5 .. . NEW DEVICES
Colleet and distribute data.

COMMITTEE No. 6 . . . COMMUNICATION PLANT OPER ATHION
Traflie procedures, statistical data, data on sehools, cte,

COMMITTEE No. 7. . L INDUCTIVE COORDINATION

laduction interference to commmunications aned remaedies,

22
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sidered by the railroads in order to pro-
vide communication with moving
trains. The first is a 100% radio sys-
tem requiring frequency channel allo-
cation and authorization by the Fed-
eral Communications Commission. The
second is to be as independent as pos-
sible of the FCC by using a variety of
methods that either are or can be
classed as being very similar to wired
wireless systems of carrier transmis-
sion.

The single important reason why
railroads have not had radio on trains
heretofore can be attributed to the lack
of frequency channels that could be
spared for such utilization. The solu-
tion must come from the development
of higher frequency spectrums as well
as the development of "equipment and
techniques suitable for such very-high
frequencies. It is now possible to state
that this will be definitely possible im-
mediately after the termination of hos-
tilities. At that time the necessary
materials, competent personnel and
hew microwave techniques will be
made available to the railroads. Over
100 times more frequency channel
space exists in the microwave band
than heretofore used by all radio sta-
tions in the world on frequencies lower
than that spectrum. It is believed that
this will end further attempts to im-
provise substitutes for radio ¢ommu-
nication. Should any communications
be provided before postwar conditions
make microwaves available, there is
considerable likelihood that they will
become obsolete and require replace-
ment,

The railroads of the United States,
Canada and Mexico are banded to-
gether in an organization known as the
Association of American Railroads.
Two hundred and eleven railroads
have full membership in the Associa-
tion and represent 283,197 miles of road
operated with an annual revenue ex-
ceeding seven billion dallars. Of these
railroads, 201 are locatéd in the United
States where they operate 233,527

RADIO NEWS
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of nearby water or snow. railroad trackage, overhead power lines. and multiwired telearaph and telephone wires.

miles of road. In addition, there are
175 railroads holding associate mem-
bership who operate a total of 54,541
miles of road.

The chart on page 22 indicates the
organization of the Telegraph and Tel-
ephone Scction of the Association of
American Railroads. The Association
is usually referred to as the AAR by
railroad men. This Section is the one
which concerns the radio field. It
funetions by means of committees and
subcommittees. The committee most
concerned with radio development for
railroad utilization is Committee No.
4. “Research and Development.” The
membership of these committees and
subcommittees is made up of the lead-
ing communication oflicials of the most
important railroads in the United
States and Canada. Usually there are
consulting members included in the
committee roster from selected manu-
facturers of signalling and electrical
equipment.

It should be recognized that the rail-
roads are headed by men who have had
lifelong experience in their field. Their
entire lives have been devoted to per-
fecting their communication systems to
a high degree of dcvelopment with
understanding of and careful attention
to details. The fact that they have
made very little progress in actually
itilizing radio facilities is not entirely
their fault. Some of the fault lies with
the radio industry and the priority en-
joyed in allocation of frequencies by
the emergency, aeronautical and mari-
{ime services. Having insuflicient chan-
nels avallable for allocation in the
past, the Federal Communicalions
CommiIssion has been requeste:d to give
first conslderation to services where
vadio Is the only possible form of com-
munication under any condition. The
FCC gave raliroads secondary rathev
than primary consideration hecause
thelr needs in part could be handled by
landlines nnd wayside signals.

The rallroads did not proceed very
far with radio development because in
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the beginning no suitable equipment
was available when channels could
have been had prior to broadcasting,
aviation and police radio. Later, when
suitable equipment began to appear,
such as FM type police radio, there
were no appropriate channels avail-
able to them. Railroads could not be
classed as an emergency service and
were not entitled to the same priv-
ileges that federal, state or municipal
governments enjoy in that respect.

Fig. 1.

ABUREVIATIONS
TA—=Transmitler of channel A
T == "ransimitter of channel B
RA-—Recciver of channel A
Ru—Recelver of channel 1}
ARS—Awpmatie Relay Station.

All sttlony wse voice whi
modhilated with carrier operating
band briwe v ouieter disl L €en 1er.,
frequenicy range oo to 30,000 inegacycles,

1 may he frequeney
the microwave
Preferred

Radio tests made thus far have been
permitted by the Federal Communica-
tions Commission only on temporary
experimental licenses. This might be
merely the experimental or portable
calls allowed manufacturers by the
FCC in trving out equipment. Some
reluctance to become involved with
radio may have been formed [rom pre-
mature attempts in the days of sparks,
ares, long waves and crystal receivers
with half a car of equipment oper-

Two suggesied microwave railroad communication systems.

FOR COMMUNICATION BETWEEN
FOLLOWING TYPES OF STATIONS:

(1) Division puimt o any DVing or St a
Also vice versa,

Any r [
tign or stationaty.
( Any intermediate rai stations and t
(3) Any other cxtension rvice including both

interdivision and intradivision witl h
bile station within the limits of th L
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An early two-way railroad radio experiment conducted on the New York Central Railroad

in 1926.

ated by special personnel. The com-
plexity, bulk, cost, rapid obsolescence,
legislation, regulation and licensing of
stations, as well as personnel, has had
a retarding effect on railroad radio.
Finally it can be said that the railroads
have had their attention diverted by
inductive or carrier forms of communi-
cation which required no special fre-
quency allocations by the Federal
Communications Commission that
would conflict with existing radio serv-
ices. These diversions were frequent-
ly sponsored by railroad supply firms of
signal or electrical equipment who
were already well known and trusted
by railroad officials,

Useful functions of two-way radio
that now are impossible, or at the best
are crudely improvised, comprise a
large number. They include front-to-
rear communication for all freight and
passenger trains. Nowadays a freight
train frequently is over 100 cars ex-
tending over a mile and a half in
length. The majority of officials agree
that this is the most important need of
communication and must be solved.

It will improve the all-round ef-
ficiency and the competitive position of
railroads with respect to other forms
of transportation. Much more can be
done with a given number of locomo-
tives, tracks, sidings and terminal fa-
cilities. What is very important, so
there shall be no misunderstanding or
hostility, is to realize that it can be
done without reducing the amount of
employment and the compensation per
employee. When radio steps into a
new field, it is frequently viewed with
suspicion by entrenched persons trying
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This involved frequencies where sky-wave ionosphere reflections occurred,

to safeguard their seniority and liveli-
hood and what may be the only jobs
they are qualified for. Not once has
two-way radio ever reduced employ-
ment or compensation per employee.
In virtually every case it has slightly
increased employment and substan-
tially increased wages.

Two-way communication will be
handled by voice. It therefore becomes
feasible in most cases for the principals
to speak with each other directly. The
errors of relaying, telegraphy, third
party handling, etc, will be avoided.
Delays and misunderstandings can be
avoided as both question and answer
can take place during one transmis-
sion. The originator will know that
the addressee has not only received his
message, but he has also acknowledged
it, understood it and had no further
question regarding it.

Radio is particularly important
where each locomotive has to handle
hundreds of freight cars per day at a
freight classification or humpyard. It
may seem amusing but locomotives ac-
tually do get “lost” in busy terminals
and much time can be wasted in again
locating and properly dispatching
them. When freight trains are being
broken apart to detach cars or con-
versely are being made up into com-
plete trains, radio is invaluable be-
tween the caboose and the locomotive.
It is also very useful where two loco-
motives are necessary on a single train.

For trains in motion, radio will sim-
plify stopping, starting, speeding up or
slowing down trains. They can be
speeded to a siding and clear the track
without losing any time stopping and
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starting again. When the train stops,
the conductor can direct the engineer
where to spot certain cars at a station,
backing or moving the train ahead as
may be desired. Communication can
be instantly had with any train going
in the opposite direction or that may
be ahead or behind. Frequently. this
will avoid accidents and human fajl-
ures. There is no reason why the sys-
tem cannot be arranged so each engi-
neer hears all the messages in the di-
vision of all trains and thereby be cog-
nizant of what is going on all along his
route. The engineer can tell the con-
ductor what is wrong ahead and when
things become normal again, the con-
ductor can ask the engineet to modify
the operation of the train on occasion.
Should the train part or any part of
the rolling equipment develop trouble,
arrangements can be made to stop or
to proceed to a suitable point for re-
pairs and inspection.

It will be a simple and instantaneous
matter to orally instruct the engineer
of a train on mishaps such as a disaster
or accident ahead. Stalled trains can
warn other trains of their predicament
and avoid collisions. It will be pos-
sible to summon or provide medical as-
sistance in case of an accident or if a
passenger on a train or train employee
is stricken; to avoid stopping or slow-
ing down in order to see if there are
any orders; and to file information or
to pick up orders. Communication will
be at voice speeds, which are about 200
words per minute. A curt warning can
be handled in about ten words taking
3 seconds to utter. Radio is always in-
dependent of fog, rain, snow, sleet, ice,
darkness, wind, noise, landlines, special
insulation of train chassis from the
wheels, bonded rails, insulated rails,
floods, ete. It usually works best when
conditions of weather are worst be-
cause of better ground conductivity at
such times.

Radio is very flexible. Any mobile
unit can serve in lieu of a fixed or
portable station. Walkie-talkie sets
can be used by persons afoot to talk
with other persons afoot, on trains, at
fixed points, etc. Even the man on the
handcar or the repair crew can be
equipped with radio communication,

The use of microwave frequencies
provides the Jarge amount of channel
space required by railroads for inter-
communication between trains, fixed
points and other activities involving
portability or mobility.

The railroads of the United States
have become exceptionally interested
in two-way radio with moving trains
because of new developments that
place it within their reach. The Asso-
ciation of American Railroads recently
has been admitted to membership on
the Radio Technical Planning Board as
the first major step towards universal
use of radio by railroads.

The adoption of two-way radio is
now merely a question of time . .,
whether it shall be done now using
anything available or whether it shall
be planned now and commenced imme-

(Continued on page 132)
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Photronic Code Machine

by THOMAS M. MORSE il

Assoc. Instructor. AAF

A novel. continuous-film type code
recorder and reproducer used by
Army Air Forces for code (raining.

EpiTor’s NoTg: Many of our readers will recall
the Rapio NEWSs-sponsored inventors’ contest
which was held in 1942, and that the first prize
award went to Thomas M. Morse and J. M. Petty
for their tnvention of a "Photronic Siynal lm-
pulse Reproducer.” This invention finally has
been constructed into a practical working modei,
which has been in use for several months at the
Army Air Forces Radio School at Scott Field,
IHlinois. The machine, which gives promise of
becoming the standard code machine in all radio
schools, has proven that ihe staff and judges did
not err it judging its merit.

Since the conclusion of the Rapio NEwWs con-
test, Mr. Morse has been presented with another
awdard, the second honor bLeing for submitting
ideas for victory, under ¢ program sponsored by
the War Deparinient.

Fig. 1.
relay keying panel.

The inventor, Mr. Morse (left), inspecting the projector and photocell:
In the rear can be seen the Panoram movie screen.

URING the latter part of 1942,
]) orders came through from

higher headquarters of the U. S.
Army Air Forces to discontinue teach-
ing radio students code produced hy a
code machine, and to substitute actual
hand sending in its place. This was a

Fig. 2.

separate
corded at different speeds and se-
lected by means of a rotary switch.

the 12
is re-

Code film showing
tracks. Each track

wise move. It was necessitated by
complaints that students, who had been
taught code entirely from a machine,
met with difficulty in receiving hand
sending when they arrived in the vari-
ous theaters of opcrations. It so hap-
pened that all successful code ma-
chines at that time used a mechan-
ically perforated tape with the result
that the code reproduced therefrom
had a mechanical sound completely de-
void of the individual characteristics
of human hand sending.

Accordingly, instructors were as-
signed to hand send to the code stu-
dents in the several Army Air Forces
radio schools. This required a great
number of instructors. It had the
added disadvantage that instructors
who send several hours per day are in
danger of tiring and developing “glass
arms.” There was obviously room for
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the development of a machine that
would record hand sending and faith-
fully reproduce it with all its individ-
ual human characteristics. Such a ma-
chine had previously been invented by
Mr. John M. Petly and the writer. In
fact, a simple working model of this
machine had been demonstrated to the
Signal Corps in 1942,

Accordingly, Mr, Orville L. Dawson
and the writer set out to develop this
invention with a view toward its adop-
tion in all radio schools. During the
Fall of 1943 a demonstration of this
machine ‘was made before Army Air
Forces oflicials at Scott Field, Illinois.

Much impressed, these oflicers author-
ized construction of a machine for use
in the Army Air Forces radio school at
Scott Field. Fortunately, all necessary
parts for this code machine are com-
mercially produced. In fact, the Pano-
ram sound movie cabinets contain the
most important items necessary for
construction of an elaborate model. It
so happened that there were several
Panoram movie machines at Scott
Field and one of these was made avail-
able. On December 4, 1943, the first
machine was installed in the radio
school and it has been operating suc-
cessfully ever since. A second machine

Fig. 3. The recording lightproot camera box now being used at Scott Field. The pro-
jector and reel, wound with unexposed film. are shown housed in one end of the box.
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has been constructed since and others
are contemplated.

The Photronic code machine could
be designed to occupy much less space
and to cost much less than do the Pan-
oram sound movie machines. In fact,
all that is actually required is a mo-
tion picture projector and the photo-
cell-relay keying panel (to be de-
scribed later). However the Panoram
machines are commercially produced
and were available, and it was there-
fore expedient to make use of them.
Also, the Panoram machines, because
of their many novel features, are
ideally suited for conversion to code
machines such as are needed in large
military schools.

The following paragraphs give a
complete description of the Photronic
code machine as converted from the
Panoram sound movie machine.

Construction and oOperation

The Photronic code machine in use
at Scott Field is capable of reproduc-

ing twelve separate International
Morse Code speeds (or tracks). For
example, the code speeds of 4, 8, 10, 12,
14, 16, 18, 20, 22, 25 and 30 w.p.m. as
well as a light signal blinker are at
present being transmitted simultane-
ously by this one machine. These are
all the code speeds normally required
in a radio school.

The most important item necessary
for construction of a Photronic code
machine is a motion picture projector
with a constant speed motor built to
stand up under thousands of hours of
continuous operation, and which is ca-
pable of being geared down so as to
pull the film at a speed between five
and ten feet per minute. The projec-
tors in use at Scott Field are geared
down so that the film is pulled through
at a rate of about 9.5 feet per minute.
All framing mechanisms such as the
shutter and claw pins are removed
from the projector so that the film will
be pulled through at a steady rate.

In Fig. 4 is shown the general lay-

Fig. 4. General layout of equipment in the machine, Lacquered film
up to 2000 feet can be carried on the endless repealing reel,
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out of equipment in the machines. The
film is carried on an endless (repeat-
ing) reel. This reel will hold 2000 feet
of film but best operation was found
when it contained from 600 to 800 feet.
Eight hundred feet of film will operate
one hour and twenty-four minutes be-
fore repeating. Since the film has 12
tracks, 800 feet of film actually con-
tains 9600 feet of code. The use of the
endless reel obviates the necessity of
ever rewinding the film. This simplifies
the operation of the machine to the
point where all the operator has to do
is to throw a switch to start and stop
the machine at the beginning and end
of each code period. Since the machine
will seldom start or stop at the same
place on the film, it becomes extremely
difficult for a student to memorize any
of the code, even when shorter films
are used.

The actual appearance of the code
on the negative film is shown in Fig. 2.
As the dots and dashes are pulled
through the projector light gate, the
resulting picture is projected and fo-
cused upon a bank of photoelectric
cells placed about five feet away. Re-
ferring again to Fig. 4, it can be seen
that the light beams first strike mir-
ror No. 1 where they are reflected to
mirror No. 2 and thence to the bank
of pick-up photoelectric cells. Directly
behind the photoelectric cells is a
screen upon which appears an impres-
sive panorama of the dots and dashes
as they pass the light gate. The screen
is useful in that it affords a means of
visually monitoring the code at any

.speed desired, and also because it af-

fords a means of inspecting the film
for dirt formation, etc. In Fig. 5 is
shown the appearance of the screen
when the machine is operating on a
film negative. If operating on a posi-
tive (as it should), the dots and dashes
would appear reversed, that is, as light
on a black background. The photo-
electric cells are silhouetted against
the screen, and moving past each cell,
from bottom to top, is its respective
code track. As the dots and dashes
move across the photoelectric cells,
minute electrical currents are set up
within the cells. These currents are
amplified through a single stage and
then used to key a relay which, in turn,
keys a tone source in accordance with
the dots and dashes being projected
across the cells. The rear of each pho-
toelectric cell is painted black to pre-
vent stray light from striking it
through the screen. The screen itself
may be partially covered if necessary
to keep out external light variations.
If the proper type relays are used,
excellent keying results are obtained,
although a Key click filter may be nec-
essary in some cases. Obviously, elec-
tronic (tube) relays may be used in
place of the mechanical relays but this
complicates the machine and is of
questionable advantage except where
speeds in excess of 50 w.p.m. are de-
sired. When operating on a film nega-
tive, the relay contacts are closed by
spring action instead of by the arma-
ture. For that reason, film developed
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as a positive should be used to insure
the best possible results when the
armature closes the contacts.

The projector itself is equipped with
a relay which automatically stops the
machine if the film breaks. This pre-
vents the film from unwinding on the
floor of the machine. This relay also
turns off the projector lamp so that it
will not damage the film as it would
do if the film should stop with the lamp
still burning. The film will very sel-
dom break if proper splices are made.
Our film has broken about once a
month and each time it was at a poorly
made splice. Splices can be made in a
minute or two while the film is in the
machine. However, it is recommended
that a spare reel of film be on hand for
quick interchange.

After running continuously for sev-
eral days, the film will become dirty.
An automatic film cleaning device is
part of the original Panoram equip-
ment. This film cleaning device uses
carbon tetrachloride as the cleaning
agent. The carbon tetrachloride drips
on two cleaning pads through which
the film is pulled while being cleaned.
This device enables the film to be
cleaned with a minimum of effort while
in actual operation. Small particles of
dirt or scratches on the film do not
effect the operation of the machine. A
film will last for several months of
continuous operation.

The original Panoram sound movie
cabinets contain six loud-speakers.
One of these speakers is used in con-
junction with a rotary selector switch,
so that the operator may monitor any
code speed desired.

The cabinets also contain an ampli-
fier. This was originally used for the
purpose of amplifying the sound track
on the moving picture film. It has
been converted into an oscillator-am-
plifier and is being used as a tone
source. The final stage of the tone
amplifier has two 6L6's in push-pull
and delivers enough power to supply
tone for all code speeds in a large ra-
dio school. This means that the Pho-
‘tronic code machine is a complete unit
within itself and, when located at a
central location in a radio school, it
can send all the code necessary for all
students in the building.

Referring to Fig. 4 it can be readily
seen that the photoelectric cells, am-
plifier tubes, relays, resistors, and con-
densers are mounted on a single panel
which is called the photocell relay key-
ing panel. Two screws hold this panel
in place in the cabinet. The panel can
be replaced in a minute or two if neces-
sary, and a spare panel is available in
case some part fails in the original
panel. All electrical equipment is op-
erated conservatively and therefore
failure of any part will be very infre-
quent. The machine at Scott Field has
been operating about eighteen hours
per day for almost three months at the
time of this writing without a single
part failure on this panel. Of course,
the photoeleciric cells and amplifier
tubes plug into the panel and may be
readily replaced ‘in event of failure.
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Fig. 5. The appearance of the code traces
on the screen when the machine Is in
operation. Respective code tracks move
past each pheotocell from bottom lo top.

Fig. 6 shows the complete diagram of
the photoelectric cell keying circuit
Values shown 1n this diagram are prac-
tical.

All vital parts of the Photronic code
machine are constructed so that they
can be replaced in two or three min-
utes in case of failure. These quickly
replaceable parts include the projector.
the projector lamp, photoelectric cells,
amplifier tubes, the photoelectric cell
keying panel, the film reels, the oscil-
lator-amplifier, etc. This means that,
if spare parts are available, the ma-
chine need never be nonoperative for
over two or three minutes. Failures of
any kind will be rare,

It was thought at first that the pro-
jector lamp would require frequent
replacement. However, a 7T-ohm drop-
ping resistor was connected in series
with the projector lamp, with the re-
sult that the life of each lamp was in-
creased from 5 to over 500 hours. Pro-
jector lamps rated at 100, 200, 300 or
400 watts may be used. Projector
lamps of over 200 watts should not be
used without the series resistor. For
a series dropping resistor we use the
750-watt projection lamp that was fur-
nished with the original Panoram pro-
jector.

Reconversion te a Sound Maotion
Picture Machine

One man can convert a Panoram
sound motion picture machine intc a
complete Photronic code machine in

Fig. 6.

Wiring diagram of relay unit.

approximately one week’s lime, pro-
vided, of course. that he has all neces
sary parls for the conversion on hand
and provided that the projector speed
is geared down in a machine shop.
Once the Photronic code machine 18
complete, it takes but half an hour for
a skilled man to reconvert it into a
Panoram sound motion picture ma-
chine and another half hour to con-
vert it back to a code machine.

Doubtlessly, there are other possibil-
ities in this code machine. For exam
ple, the sound track is not even being
used in the present machines. Tone of
varying pitch and volume could be re-
corded on this sound track and used
thereafter as the tone source in order
to simulate more nearly actual recep-
tion conditions where volume and pitch
may vary.

Recording

Recording the code is, of course, the
reverse of reproduction. In short, all
it amounts to is the replacing of the
pickup photoelectric cells with elec-
tric lamps which are keyed with the
desired code and photographed. In
fact, the same projector (or one like
it) used in reproduction is also used for
recording. The same endless reel is
also used to carry the unexposed film

Fig. 3 shows the lightproof camera
box being used at Scott Field for re-
cording. The projector (camera) and
reel are housed in one end of the box.
In the other end of the box, separated
from the projector by a lightproof slid-
ing panel, are the lamps which are
keyed with the code. A rectangular
hole is cut in the sliding panel to allow
the projector lens to “see” the lamps.
A lightproof “funnel” allows the lamp
light to pass to the projector lens while
excluding all unwanted light. This
light, emanating from argon lamps, is
focused upon the film by the projector
lens. While recording, the projector
lamp and its reflector are removed so
that they will not throw unwanted
light on the film.

There are several types of 110-volt
lamps which may be keyed for record-
ing. Among these are the argon and
neon glow lamps. Rather surprisingly,

(Continued on page 112)

A single 50L6 tube is used

while on the tone oscillator the amplifier utilizes push-pull S0L6 tubes.

AMPLIFIER
PHOTO ELECTRIC CELL
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MGNAL CORPS

QOING to school in one of the
(- world’s largest radio transmit-

’ ) | ‘ ter station is the lucky lot of
X Signal Corps men who are sent to

h r\ l’ i d) \‘ ) 4' D Press Wireless, Inc., at Hicksville,
» | i Long Island, New York, for special

training caleulated to help them speed

o: s TR ailict o n - up the job of smashing the Axis.
Sigual Corps officers and enlistod men are 1f-is.one of the lager echools in s

now receiving training in radio transmitior dio transmitter instruction at a radio

operation at a prominent broadeast station. transmitting station. The students
there Jearn how to install and operate
high-power radio transmitters, how to
detect and quickly remedy troubles
and they gain other highly practical
radio knowledge which will be of spe-
cial value to them in the field.

This training on “live” transmitters,
the instructors declare, has been found
invaluable. Some students are given
permission to work nights in the sta-
tion, under the guidance of shift engi-
neers. In the factory they have an op-
portunity to see the big transmitters
Packed, an experience that will be of
aid at the unpacking end later on. The
courses are so planned that the equiv-
alent of several months of instruction
is gained within a few weeks.

Besides the transmitter station, the
company’s factory is a constant refer-
ence room for the students who not
only see and study the transmitters in
action but also learn how they are
built.

The school was established less than
two years ago. It quickly outgrew its

Officers receiving instructions on control panel operation. Studio technician explaining various meter indications.
28 RADIO NEWS
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original quarters in a remodelled
farmhouse on the Press Wireless
grounds. Space was cleared in the
transmitter station and the school
moved there. Since it was started,
men from nearly every state in the
Union have attended and a wide va-
riety of occupations has been repre-
sented. Many of the Signal Corps per-
sonnel have had previous radio expe-
rience or were actually engaged in ra-
dio before entering the service, but
there are lawyers, theater managers,
cabinet makers, school teachers, print-
ers and men of many other callings in
the classes.

At least once during the courses of
instruction, each class is conducted to
the Press Wireless receiving station at
BaldWin, Long Island, and to the cen-
tral control headquarters in Times
Square, New York City, so that they
may gain a better perspective of the
details and organization of a fully-
equipped radio communications termi-
nal. The students also have the ad-
vantage of the Press Wireless antenna
installations outside their school house
so that they can study the various
types first hand and in direct relation
to the working transmitters in the
station,

Officers as well as enlisted men at-
tend this school which now has gradu-
ates on the communications fronts of
every theater of the war.

80—

Signal Corps student receiving in-
siructions on the d.c. overload re-
lay of a 1S5-kllowatt transmitter.

Control pane! operation bolng oxplained 10 student offlcors, Student oblalning detalls of 2.5-kw. crystal escillaior unlt.
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MULTIVIBRATOR
For Checking Receiver Sensitivi

By McMURDO SILVER

Vice Pres.. Greaby Mig. Co.

Servicemen can save considerable time by employing this multivibrator

unit for checking over-all sensitivity of all-ware broadeast receivers.

N EITHER the initial manufacture
l or the subsequent inevitable serv-

icing in the field of radio receivers,
the matter of sensitivity is of extreme
importance. This is because correct
sensitivity for a given circuit design is
a function of correct operation of al-
most all of the individual circuits and
sections or levels going into the make-
up of the receiver. More specifically,
correctness of tracking adjustments
for gang-tuned radio-frequency cir-
cuits, correctness of alignment of cas-
caded tuned circuits in the interme-
diate-frequency amplifier, condition of
vacuum tubes, and even proper power
supply operation, are tightly bound up
in the question of sensitivity.

It is customary in receiver manufac-
ture, especially in the case of the su-
perheterodyne type of circuit almost
universally used today, to initially
align the i.f. amplifier circuits and in
the same process to measure combined
i.f. and a.f. amplification. This can be
both a rapid, as well as an effective
method of testing. R.f. circuits, on the

[0 -2 B Lol o

other hand, are most usually aligned
at three specific frequencies only with-
in each of their tuning ranges. On the
broadcast band, for example, the con-
ventional alignment frequencies are
customarily 1400, 1000 and 600 kes. If
sensitivity checks properly at these
three frequencies, it is assumed that it
will be correct at all other frequencies
between possibly 1700 and 550 kes.

To even the uninitiated, considera-
tion of these figures should evidence
the fact that a three-frequency check
may not in itself always be adequate to
assure proper sensitivity and circuit
tracking at other relatively widely
separated frequencies within the tun-
ing range of the circuits. Early in the
life of a well-designed receiver the
usual three-frequency-test assumption
has some foundation in fact, for cor-
rect sensitivity can seldom be obtained
at all three frequencies if the various
tuned r.f. circuits are not possessed of
characteristics so as to reasonably as-
sure approximately proper sensitivity
throughout the entire tuning range.

Fig. 1. Multivibrator unit, producing useful output up to 30 mcs.. can be constructed
from available parts. Fundamental frequency is approximately 5000 cycles.

Ry, Ry—100,000 ohm, V3 w. res.
Ry—10,000 ohm, 2 w. res.
R;—10,000 ohm, 2 ». pot. w.w.
C,, C.—.001 ufd. mica cond.

Cy, C—.01 ufd. 400 v. cond.

Co, Co—8 ufd. electrolytic, 200 w.v, cond.
Ly—10 henriess 50 ma. filter choke
$1—Toggle switch, s.p.d.t,

Vi Ve—117L7GT

30
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Yet there can develop variations which
can operate to deny the validity of the
assumption with time. This becomes
increasingly true after circuit compo-
nents have been subjected to alternate
heating and cooling, accumulation of
dust, and other factors productive of
variation from initial characteristics
as the receiver grows old.

For the broadcast band, the assump-
tions made by the three-frequency test
are not beyond reason, as is evidenced
by widespread subscription to the prac-
tice. At high frequencies, as on the
short-wave bands of typical radio re-
ceivers, these basic assumptions be-
come less and less tenable. ‘The sim-
plest explanation for this statement is
the fact that in conventional manufac-
ture it is not economical to hold the
high-frequency circuit components to
as relatively rigorous tolerances as are
possible at low frequencies. Thus, the
actual frequency change caused at
high frequencies by a percentage
change so small in the broadcast band
as to be justifiably neglected can be-
come significant indeed.

Finally, the assumption that applica-
tion of the conventional three-fre-
quency test will tell an adequately
conclusive story for each frequency
range or band so tested must of ne-
cessity rest upon its correct and thor-
ough application. This is possible in
the better-equipped factories using ex-
pensive laboratory type signal genera-
tors and where the test involves not
only circuit alignment and tracking,
but actual gain measurements besides.
In the case of the radio serviceman
called in to locate a fault which his
client may describe as “weak signals
on the 3l-meter band,” the problem
assumes a much darker aspect. It is
more than probable that he will em-
ploy a signal generator of low-priced
cons_truction with the veltage output
leaving much indeed to the imagina-
tion. He is thus in no position to make
more than rough quantitative checks of
sensitivity, even when he goes beyond
the three-frequency test and attempls
to measure gain at every offending
frquency on the receiver undergoing
service. Even if his signal generator
is one of the reliable types which usu-
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Signal generator being used to check i.l. selectivity. For r.f. sensitivity measurements, the multivibrator unit will save considerable time.

ally costs $400.00 or more, he must
make not three, but probably seven or
more sensitivity and alignment tests
per wave-band—a sizable waste of
time and effort.

The foregoing analysis of an ever-
present situation suggests the desira-
bility of some method which would
permit a rapid and at least qualitative
check of receiver sensitivity at every
frequency insevery wave-band without
the expenditure of the time necessary
for such a laborious operation by usual
signal generator-output meter tech-
nique. Such a method exists, and can
be most advantageously added to the
serviceman's repertoire, as well as to
his equipment, at quite low cost—prob-
ably from odd parts on hand.

Just why this method has not gained
popularity is something of a mystery,
for some few years ago at least one
manufacturer offered a unit permit-
ting of its employment. The writer
has regarded it with favor, found it
distinctly useful, and so believes that
the progressive serviceman can gain
more satisfied clients at a considerable
saving in time and mutual annoyance
by its utilization.

The method involves the use of a
signal generator which simultaneously
produces frequencies closely spaced
to one another, and in suflicient num-
ber to cover the entire frequency range
of the receiver under test. This may
sound like a very large order at first
thought, but its realization is extreme-
ly simple indeed. Given such a signal
generator, the serviceman need only
connect it to antenna and ground bind-
ing posts of the receiver under test,

July, 1944

tune the receiver successively over
each band, and by noting any signifi-
cant increase or decrease in audible
output, determine if “hot” or *weak”
spots are presents Once so located, the
offending circuits may be treated by
conventional trouble-shooting and cor-
rection techniques.

The practical form which this multi-
signal generator may take is that of
a simple, unsynchronized multivibra-
tor, combined with a compact and in-
expensive a.c.-d.c. power supply. The
whole unit may be made sufliciently
small to fit into a coat pocket for easy
transportation directly to the home of
that inevitable client who complains
that his, or her, radio is weak on some
stations. Briefly, far from being costly,
complicated, and cumbersome, the
practical multisignal generator may
be inexpensive, simple indeed, and
most portable. Intelligently utilized,
it can save hours of work on tough re-
ceiver problems, and rapidly locate
points of low sensitivity quite hard to
localize by conventional servicing
means. It permits determination of
uniformity of receiver sensitivity with-
in each wave-band in a matter of sec-
onds.

Ordinary small, dry-battery-operated
buzzers have sometimes been used in
the past to shock-excite the antenna
circuits of receivers as a means of ac-
complishing the same result. They ap-
pear definitely less desirable, however,
than a multivibrator with controlable
output voltage because of the masking
of some operating functions which can
occur when an extremely sirong shock
is rapidly applied to a tuned circuit

www americanradiohistorv. com

such as an antenna-coupling trans-
former. The multivibrator does not
produce the same characteristic of im-
pact excitation, and is additionally de-
sirable because of the relatively slight
fall-off in amplitude of successive har-
monics of its fundamental frequency.
Multivibrator harmonics up to the sev-
eral thousandths are detectable upon
sensitive receivers, while the diminu-
tion in amplitude of successive har-
monics is relatively slight, and smooth-
ly progressive in over-all effect.

The circuit of Fig. 1 diagrams a sim-
ply-constructed multivibrator which
has been found to yield useful output,
in terms of the typical multiband
broadcast receiver, up to 30 megacy-
cles and even higher. Its fundamental
frequency is in the neighborhood of
5000 cycles, the exact {requency of an
unsynchronized multivibrator being
rather hard to determine precisely, and
of little consequence for the proposed
application in any case. For the cu-
rious, it may be stated that, assuming
the plate resistors of the two tubes to
be small in relation to the grid re-
sistors, the fundamcntal frequency
will be:

d. f
R.C. +R.C

The elements in the above formula
are the first grid resistor R, in ohms
times the first grid capacitor C. in
farads plus the second grid resistor R,
in ohms times the second grid capaci-
tor C.: in farads. R. should be cqual
in value to R, and C; should be equal
to C... Operational characteristics of

(Continued on page 76)
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Radiometric Elements

By ALBERT

A. SHURKUS

Fandamental principles of photoeleetric devices

and their varions

FHEN radiant cnergy, notably
‘ / those wavelengths betwecen
2,000 and 15,000 &, falls upon
certain photoactive materials, an elec-
tron flow is produced which is propor-
tional to the intensity of the illumina-
tion. It was this effect that was one of
the key factors in the formulation of
the quantum theory. The maximum
cnergy of the clectrons released, how-
ever, is independent of the intensity of
the illumination but dependent upon
the frequency of the radiation. In gen-
cral, devices utilizing this effect fall
into three gencral categories: the pho-
toconductive, the photovoltaic, and the
photoemissive. In the first two types
the electron flow is internal, while in
the last it is external.

The photoconductive cells (for cx-
ample, crystalline selenium cells) con-
tain a semiconducting solid whose re-
sistance to the flow of an electric cur-
rent is inversely proportional to the
amount of light falling upon it. It
might be mentioned in passing that so
far the photoconductive cells have
proved to be of little more than aca-
demic interest. The photovoltaic cells
{for example, cuprous ‘oxide-cupric
oxide or selenium-iron) convert the
light energy falling upon them into an
electromotive force. The photoemis-
sive cells or tubes function by the ac-
tual emission of electrons from certain

eleetrical characteristics.

mectallic surfaces duc to the incident
light.

Since photoclectric elements are lim-
ited in their response to the visible, and
near visible, spectrum, they are un-
suited for use in infrared measure-
ments where the radiant energy is of
much longer wavelengths. For these
measurements, non-selective detectors
dependent upon the heating cffect of
radiation are used. This class of de-
tector is represented by the thermo-
pile, the bolometer, the radiomicrom-
cter, and the radiometer.

Photoconductive Cell

The photoconductive effect was dis-
covered in 1873 by Willoughby Smith,
who noted a change in the resistance
of crystalline selenium with illumina-
tion. Present-day cells are made by
the condensation of selenium vapor
upon a conducting grid laid upon a
glass surface.

To be used, these cells must be in
sceries with a source of potential. Al-
though this selenium film presents con-
siderable resistance even though not
illuminated, these cells still pass. ap-
preciable dark current. When dark,
the resistance of commercial cells
ranges from about 100,000 ohms to 25
megohms.  The ratio of light to dark
currents may be as high as 25 but is
more commonly about 8 or 10 (see

Fig. 1. By rotating a photocell. the normal errors inherent in cells ol these types are mini.
mized. Curves show the sensitivity of several cells in respecl to the frequency of rotation.
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Fig. 2). In Figs. 3 and 4 are shown
the current-illumination characteristic
curve and the spectral response curve
of a typical selenium cell. The peak
of the spectral sensitivity curve is well
in the red and is quite different than
that exhibited by the eye.

Although these cells are used occa-
sionally in relay circuits as shown in
Fig. 13, they are seldom, if ever, used
in the measurement of radiant energy.
The photovoltaic and the photoemis-
sive cells are much more suitable.

I"hotevoltaie Cell

The photovoltaic effect was first ob-
served in 1839 by Becquerel, who found
that an electromotive force was set up
when one of two electrodes immersed
in an electrolyte was illuminated.
Present-day cells, however, dispense
with the need for immersion and are
made either by the deposition of a film
of cuprous oxide upon copper (as in
the Westinghouse Photox cell) or by
the deposition of iron selenide upon
iron (as in the Weston Photronic cell).

The chief advantage of the photovol-
taic, blocking layer, barrier layer, or
simply photocell, as it is variously
called, is that it requires no external
voltage supply. Because of this, ex-
tremely compact and moderately sen-
sitive devices can be made for the
measurement of radiant energy. The
Photoelectric exposure meters now so
much in use by photographers are an
outstanding example of this. Many
other applications have been made of
the photocell connected directly to a
galvanometer or microammeter. Some
of the applications—just to mention a
few—have been opacimeters, glossme-
ters, pyrometers, colorimeters, and
densitometers. But, as soon will be
evident, this simple circuit is not well
adapted to precise measurements of
light intensities.

Variable Factors Aflecting
the Photocell

The primary difficulty experienced in
the use of photocells is that the cur-
rent output is never strictly propor-
tional to the intensity of the illumina-
tion, and this proportionality is dras-
tically affected by changes in the re-
sistance external to the cell (Fig. 5).
Deviations from the linear may
amount to as much as 20% when the
illumination is changed from 40 to 100
foot-candles. It should be noted, too,
that even the short circuit current is
not absolutely linear.

Another malfeature is that the re-
sponse is not independent of tempera-
ture (Fig. 6). Under certain condi-
tions one can expect a change of as
much as 5% for a change in ambient
temperature of 20°C. Furthermore,
there is likely to be a change in spec-
tral sensitivity with temperature.

A defect that needs only recognition
to be readily corrected through use of
the proper filters is that the spectral
response curve is not the same for pho-
tocells as it is for the eye. Hut lor
that matter, no photosensitive surface
matches the eye in spectral sensitivity,
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CELL CURRENT, MILLIAMPERS
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Fig. 2. Photoconductive cell output with a varia.
tion in illumination intensity and cell potential.
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Fig. 4. Spectral response curve of a typical se-
lenium cell in relation to that of the human eye.
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Fig. 6. Variations of relative response of
photocells in relation to temperature changes,

PERCENT OF 1mTIAL RESPOMSE

b THIR T

His i bbb 4
o 0 ) 30 40 80 [
TIME OF EXPOSURE IN MINUTES

Fig. 8. [Initlal drift eftect (fatigue) of
photocells In relation to the time of exposure.
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Fig. 3. Current.illumination characteristic curves
of a photoconductive cell with various loads.

5 3

52883888

-] 25 50 k) 100
WLUKINATION FOOT-CANDLES

Fig., 5. Illustrating the nonlinearity of
the current output of standard photocelis.
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Fig. 7. Spectral response curves of several types
ot photoelements, plotted in Angstrom units,
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Fig. 9. Recovery curve of standard photocell from
petiod of complete darkness to full illumination.
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Fig. 10.

Current-illumination characteristics
of the gas and vacuum type phototubes.

Fig. 11, Sensitivity-temperature curve of photo.
tube, showing improvement over photocells.
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Curves showing the spectral response
of the various types of photoelements
are given in Frg. 7.

In photocells there is, however, an
initial drift effeci—fatigue—which is
very objectionable when measurements
are desired over a period of 1ime. This
decay in current may be of a duration
varying from 15 minutes to several
days. (See Fig. 8.} The history of the
cell for at least 24 bours previous to
use must be known for precise work
since the rate of recovery from illumi-
nation is slow (Fig. 9). 1Indeed, per-
manent injury may result io a photo-
cell from prolonged exposure to ex-
tremely intense illumination. It has
been found, too, that fatigue may vary
with the spectral quality of the light.

It should be evident, now, that in
consideration of all these variable fac-
tors affecting the photocell, it is ex-
tremely diflicult, if not impossible, to
avoid errors when using the photocell
as a direct-reading radiometric ele-
ment.

More Precise Photocell Methods

Many attempts have been made to
overcome the inherent defects of pho-
tocells discussed ahove. For the pho-
tometry of lamps, Wilson ! has rotated
a single photocell and measured the
commutated current with a galvanom-
eter of long period. Using this method,
errors caused by fatigue and tempera-
ture changes are cancelled. However,
if the frequency of rotation, which re-
sults in an a.c. potential produced by
the photocell, attains any appreciable

Fig. 13, Photoconductive cells may be used
efiectively in many types of relay circuits.

PHOTQ-CONDUCTIVE
CELL

31

value, there will be a decrease in sen-
sitivity (Fig. 1) due to the decreasing
capacitative reactance presented by
ihe condenser formed by the film and
the base plate.

The compensating 2 or differential 3
circuit for photocells has been widely
used to overcome the troubles of the
single photocell. In this circuit (Fig.
12) linearity of the current-illumina-
tion characteristic is obtained over ap-
proximately the same range as for the
single photocell. When this circuit is
used as a null indicator, it is distinetly
superior to other circuits in stability
and reproducibility. The circuit, {oo,

PHOTOCELL
R R

Fig. 12. Differential circuit using two photo-
cells to overcome single photocell errors.

is relatively insensitive 1o light source
fluctuations when properly applied.

In practice, the reading scale of an
apparatus employing this circuit may
be furnished by the deflection of a gal-
vanometer, by a device for continuous
variation of intensity such as a mov-
able photocell or lanip, neutral wedge,
variable aperture, variable depth of
liquid, or by a variable resistance. An
accuracy of about 02% has been
claimed for this circuit.

MacGregor-Morris and Stainshy ¢
have carried the differential cell
method one step further and have ro-
tated two cells hack to back and have
measured the commutated current.
For this arrangement th ey have
claimed an accuracy of 0.1% and a
self-consistency of four to five times
that obtained by visual means.

When extreme accuracy, or when
very low light levels are to be meas-
ured, it is well 1o replace the photo-
cell with a phototube and amplifier,

www._americanradiohistorv. com

since the photocell does not readily
lend itself to amplification.

Pheototube

The photoemissive effect was dis-
covered in 1887 by Hertz (of the
Hertzian waves) in the course of his
experiments with electric oscillations
and electric waves. The phototube,
that is, the photoemissive cell, suffers
from1 the same defects, theoretically,
as do the other photoelements. As can
be seen from Fig. 10, for low anode
voltages the current-illumination char-
acteristic of either the gas or vacuum
phototube is linear. For higher anode
voltages the vacuum, or “hard,” as it
is sometimes called, phototube departs
very slightly from linearity, while the
departure of the gas, or “soft,” tube is
appreciably more. But for the meas-
urement of light intensities the hard
phototube is invariably used, gas tubes
being used more for relay applications.
Thus, the departures from linearity of
the phototube photometers are much
less than those using the photocell.
And considering the curves of Figs. 1
and 11 it can be seen that the photo-
tube exhibits much less of a variation
with temperature or light modulation
frequency than do the photocells.
Since these factors affect the photo-
tube to a much smaller extent, it is
the opinion of Reich$ that “from the
point of view of linearity of response,
absence of time lag, freedom from fa-
tigue and temperature effects, the
phototube is far superior to either the
photoconductive or photovoltaic cell.”

Thermoelectricity

When the junction of two dissimilar
metals is exposed to radiation, a ther-
moelectric voltage is generated. This
is known as the Peltier effect. True,
this thermoelectric force is small for a
single junction, being of the order of
microvolts, but when a plurality of
thermoelectric junctions are placed in
series, the voltages are additive and
can be made of a sufficient magnitude
to enable radiant energy measure-
ments far out into the infrared. This
plurality of junctions, the thermopile,
is of great importance today in the

(Continued on page 126)
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Fig. 12. Differential circuit using two photo-
cells to overcome single photocell errors.

is relatively insensitive to light source
fluctuations when properly applied.

In practice, the reading scale of an
apparatus employing this circuit may
be furnished by the deflection of a gal-
vanometer, by a device for continuous
variation of intensity such as a mov-
able photocell or lamp, neutral wedge,
variable aperture, variable depth of
liquid, or by a variable resistance. An
accuracy of about 0.2% has been
claimed for this circuit.

MacGregor-Morris and Stainsby
have carried the differential cell
method one step further and have ro-
tated two cells back to back and have
measured the commutated current.
For this arrangement they have
claimed an accuracy of 0.1% and a
self-consistency of four to five times
that obtained by visual means. '

When extreme accuracy, or when
very low light levels are to be meas-
ured, it is well to replace the photo-
cell with a phototube and amplifier,
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1€Ss tnan twnose using tne pnotocell.
And considering the curves of Figs. 1
and 11 it can be seen that the photo-
tube exhibits much less of a variation
with temperature or light modulation
frequency than do the photocells.
Since these factors affect the photo-
tube to a much smaller extent, it is
the opinion of Reich5 that “from the
point of view of linearity of response,
absence of time lag, freedom from fa-
tigue and temperature effects, the
phototube is far superior to either the
photoconductive or photovoltaic cell.”

Thermoelectricity

When the junction of two dissimilar
metals is exposed to radiation, a ther-
moelectric voltage is generated. This
is known as the Peltier effect. True,
this thermoelectric force is small for a
single junction, being of the order of
microvolts, but when a plurality of
tlle}-moe]ectric junctions are placed in
series, the voltages are additive and
can be made of a sufficient magnitude
to enable radiant energy measure-
ments far out into the infrared. This
plurality of junctions, the thermopile,
is of great importance today in the

(Continued on page 126)
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revicws historical does

made possible the miracles of modern vadio.

ular to view the developments which have taken place
in radio since that distant era when I began to grow
with the industry.

I can recall the early beginnings of wireless, with its
crude equipment, hard for the modern radio engineer to
visualize, the four-tuned circuit system, open spark gap
transmitters, and electrolytic detectors. Later the crystal
detector made its appearance, lacking wave-meters and
the sorely needed decremeters. Refinements appeared in
the form of the quenched and rotary gaps, with 500-cycle
generators; and the Audio detectors, the first variable con-
densers or inductance variometers for really sharp tuning.

It was on the Pacific Coast that undamped wave trans-
missions from the Poulsen arcs of the Federal Telegraph
Company were used, with “compensation frequency” key-
ing, using the Logwood tikker as a detector. In 1912, also

FROM where I sit today one necds a long-focus binoc-

Dr. de Forest in his Los Angeles laboratory, assembling parts of a
radio tube used by the U.S. Navy for short-wave diathermy machines.
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Born Council Bluffs, la., 1873.
1896, Ph.D., 1899, Sc.D., 1919; D.Eng., Lewis Inst., 1937.
Am. Wireless pioneer; inventor of radlo tube, detector,
omplifier, and oscillator, permitting world-wide wireless,

Holds Ph.B., Yole Unlv.,

fong-distance telephony, broodcasting, talking motion
pictures, television, ete. Called Father of Modern Radio.
Father of Broadcasting. Awarded Cross of Legation of
Honor, Elliott Cresson, John Scott, I.R.5. Medai of Honor.

in California, the Audion amplifier, with one, two, or three
stages in cascade, was first employed. The first successful
high-speed wireless telegraph, using the Poulsen wire tel-
egraphone which incorporated the advantages of fast re-
cording and slow reproduction, took place in this year. A
punched tape was used at the transmitter, an early ad-
vance which was later discontinued and is only now be-
ginning to be found useful again.

About this time, the telephone company realized that
radio must be part of their future planning, and intensive
development work was begun by them and the De Forest
Company to improve the Audion all along the line; re-
fined, high-vacuum amplifiers, “large” transmitter tubes
of 250 watls or more, the all-essential feedback circuits,
and new and better production methods necessitated by
the growing demands of the first World War, were subject
to this development work.

For a period of eight years, high-powered are transmit-
ters, with a few examples of the Alexanderson high-fre-
quency generators, had to meet the growing demands of
our military and commercial communication organizations
for transoceanic telegraph service to Europe, then later
to China and Japan,

In all of this development work, ever since 1904, with
the exception of the powerful high-frequency transmitter
generators of Telefunken, America continued to lead the
world in wireless, and later radio developments. With
the awakening of the profession to the undreamed of pos-
sibilities of the grid tube (paced by the keen eagerness of
the American Ham to explore the fascinating new fields
_thereby opened), radio really began to function, to come
Into its own, and to grow apace.

Beginning in 1915 and 1916, the fragmentary broadcast
service at Highbridge, New York, with its cult of listeners,
began to expand, at times reaching as far west as Cleve-
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Maestro Arturo Toscanini and his Symphony Orchestra in a nationwide broadcast from station WEAF, world’s largest studio, Radio City, N. Y.

Station WEAF studio on opening day, August 16, 1922, an in-
teresling comparison with the modern studio depicted above.

land. The first real news broadcast, the Presidential elec-
tion of November, 1916, came just before the government
clamped its ban on all but military and other necessary
radiotelegraph services. The first World War, like the
war today, hastened the technical development of radio
and multiplied greatly the number of trained radio oper-
ators and engineers.

Thus, a small stage was well set for the debut of an
instrument, utterly new in human annals, which was des-
tined to grow up with mushroom speed. The public’s ac-
ceptance of radio demanded the concomitant expansion of
the new radio industry which was destined to make appear
primitive and amateur all that had preceded radio broad-
casting.

Throughout the Twenties, this unprecedented devel-
upment surged along all of the known and some new
engineering lines; the design and perfection of hundreds
of types of electron tubes, together with the development
of intricate machines and processes for the quantity pro-
duction of such tubes, the use of hundreds of novel tech-
niques which evolved with the demands of new millions
intrigued by the new modes of learning, thinking and liv-
ing which radio encouraged, was stimulated.

Prompt to appreciate the value of this new medium, our
Government ear]y took effective means to protect the pro-
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lagonists and their public by issuing rational licenses to
broadcasters, limiting the wave-bands and requiring pre-
cision-tuned transmitters. In fact, the public was pro-
tected from the whims of the broadcaster in all respects
except that pertaining to the type of program which was
permitted on the air. Program restrictions seemingly
contrary to the American Bill of Rights, were not imposed,
thus allowing the program sponsor to moronize the Amer-
ican public to his heart’s content.

The enormous possibilities of radio broadcasting in the
role of educating and elevating the cultural tastes of the
listening public remain too little appreciated in practice
by those who now direct the policies and destinies of radio.

This war has revealed in an impressive manner, the
gigantic power of radio broadcasting and short-wave trans-
global communication. Here at last we witness, in daily
demonstration, the potent ability of radio to spread polit-
ical propaganda, 10 acquaint the beleaguered masses with
the message from across theirr verboten frontiers that
their slow salvation is on its resistless march, keeping
hopes alive and readying the uprisings which will sub-
stantially aid the invasion. To friendly or neutral lands,
our daily programs are gradually working to remove
ancient antagonisms, suspicions inherent between stran-
gers, and thus inevitably forwarding that distant dawn
of mutual global understanding and civilized cooperation.
Such was radio’s predestination, now being realized.

Early in the annals of broadcasting, second in impor-
tance only to the development of the electron tube, came
the knowledge of the unique precision control of frequen-
cies by the piezo crystal. The debt which today’s radio
owes to those pioneers, Drs. Cady and Pierce, is perhaps
too little appreciated considering the importance of their
work. The value of their work is emphasized today by
the fact that millions of frequency controlling crystals
are being ground out monthly by a score of busy factories
to meet an ever insatiable demand.

The outstanding radio development of the Thirties was
the amazing engineering triumph of television, which
added a new dimension to radio. The refinement of the
cathode beam tube, and its twin sister, the Iconoscope,
brought the 525-line picture to the point of well-nigh pho-
tographic fidelity to the few prewar screens. These de-
velopments and the now feasible projection tubes stand
ready to give us a revolutionary form of entertainment
and education which surpasses all that we have witnessed
in broadcasting during its third decade.
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This era embraces advances in long coaxial networks,
automatic relay stations which permit live spectacles to
be spread over wide areas. Rating next to television in
importance was the introduction of frequency-modulated
broadcasting, not hindered, but enormously stimulated by
the demands of our military communications. The ori-
ginal, intricately complicated circuits for FM transmitters
have now been largely supplanted by greatly simplified
circuits, notably those of the General Electric Company,
so that in the postwar period, we may expect nationwide
application of this method of transmission to all metro-
politan and small urban districts.
Television and FM together have opened up entirely
new sections of the ultra-high-frequency spectrum and an
immense amount of research in these engaging studies
has resulted.
The war has also brought into being, through radar
requirements, a knowledge, already profound, of the deci-
, meter and centimeter range of wavelengths, harking back
] to Hertz and Rayleigh, Lodge and Bose, for useful appli-
' cations of the Maxwellian field equations in the design of
reflectors, wave guides, and resonance chambers, so that
now, by utilizing the cathode beam as an indicator, we
can accurately measure time in fractional microseconds,
and distances from 100 miles to a few feet instantaneously,
measure altitudes, ground speeds, as well as direct search-
lights, gun fire, and robot planes. Postwar blind landings
will become routine; collision with mountains and between
planes and vessels, inexcusable.
The study and development work undertaken on the
Promethean electron tube and the cathode ray of tele-
vision was chiefly responsible for the intensified knowledge
leading up to engineering of new equipment in the late
Thirties. From this work came the electron-multiplier,
the electron microscope which has already revealed here-
tofore unknown regions of nature, and the atom-smashers
such as the Cyclotron of Lawrence and the Betatron of
Kerst. These instruments provide the entering wedges
to the synthesis of the elements and ultimately will pro-
vide an exhaustless source of atomic energy before was-
trel man has squandered all of our present fuels.
Beginning with short-wave diathermy apparatus and
techniques, engineers have developed in recent years high-
3 power radio oscillators. This equipment has been intro-

duced to industry and is being used on such a scale that
already the kilowattage in industrial heating applications
far exceeds the generated power of all of the world’s com-
munication transmitters. Its uses for smelting, brazing,
soldering, and tempering operations embrace a degree of
refinement and accuracy impossible with the old, classic
methods. The plywood industry and plywood construction
are being rapidly remade by virtue of kilocycle heating,
with an economy of time aggregating years during a single
working year.

= - Radiothermics is entering the field of chemistry, the
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) ooc)é_o- g Thu_s has radio developed in less than half a century,

A3 44 - from its humble beginnings to its position in the forefront

of science today. 30~

l An early 500.watt radio transmitter, WJZ, built by
Westinghouse in 1921, Ray Guy announcing.

2 Kennedy model 110 Universal receiver. Note the
magnetic {ype speaker and rotatable loop antenna.

3 Diversity receiving system at RCA’s recelving cen-
ter, Riverhead, L, I, used for transatlantic service.
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Chairman of Board. RCA

Lt, Gen. Jomes G. Morbord Iretired] was born In 1844,
Graduated Kansas State Ag. Col., 1886, Enlisted in 4th
inf, 1899. Appointed Major, 2nd U.S. Vol. Cavalry,
Yorry Rough Riders, In war with Spaln, Graduated Wor
College. 1917, promoted Lt. Col. Chist of Staff to Gen.
Pershing untll 1918, meonwhile made Brig. Gen. Asslgned
to command Services of Supply, 1918; reappointed Chlet
of Staff. A.E.F., 1919, untll sent to Neor East as Chief of
Amer. Mil. Mlission to Armenia, Commanded 2nd Dilv.
until 1921. Retired from Army and jolned RCA, 1%922.

tperimental large-screen televi-
Jnreceiver. Thetransluceniscreen
{ retractable and slides dewn into
e cabinet when no! in use.
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Ouistanding events in radio since
1918, and its apparent possibilities

in the forthecoining postiwar period.

*Oklahoma™ a young cowhand describes to his amazed

friends back home the marvels he beheld on a trip
to Kansas City—which then was just emerging from the
gaslight era. Each verse, relating new wonders of the
early 1900's, ends with the awed assertion: “They've gone
about as fur as they can go.” That was the way I felt
about it myself when I first saw Kansas City in 1889,

The delighted chuckles with which the song is greeted
by audiences is traceable in part to the fact that everyone
who hears it can recall occasions when he has had the same
attitude as the young Oklahoman. The more dramatic the
advance by which we are confronted, the more likely we
are to conclude that it represents the ultimate of progress
in its field. Long before the beginning date which Rabio
NewS is observing in its twenly-fifth anniversary issue,
there had been some intelligent men who already had de-
cided that radio had just about achieved ils ends. They
contemplated its startling accomplishments at sea, where
it had ended the communication silence of centuries and
where it had no competitor, and said: “It will never do
much on land.”

HN ONE of the hlt songs of the current musical comedy
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The guarter-century which Rapio NEws now celebrates
has proved that radio discourages its prophets far more
often by outstripping their bold prediction than by failure
to reach it. I know of no better way to catch some glimpse
of Lhe bright future prospects of this still young, still
swiftly advancing science and industry than to glance
briefly at some of the milestones of radio between our two
World Wars.

Radio cntered the first World War as an awkward
rookie. The belligerent powers, appreciating its potential
value, spent large sums for its development. Our labora-
tory and field test section in the A.E.F. in France, aided by
research in America, made many improvements in the
French sels upon which we had 1o rely when we entered
the conflict. A program to create radio apparatus to fill
the special requirements of our Army was nearing com-
pletion when the Armistice was decleared. Broadcast in-
formation as known then could hardly be recognized as
even remotely related to the prescnt service. Time was
broadcast from the Eiffel Tower station by the Allies, and
various field transmitters sent out meteorological data. In
the final months, Station POZ at Nauen made a feeble stab
at propaganda by daily bulletins in French, English and
German, glorifying German successes and pooh-poohing
Allied gains. The entire number of radio operators who
heard those bulletins did not greatly exceed the number of
excuses Herr Goebbels has offered for Nazi retreats in
North Africa, Sicily and Russia.

The first radio research laboratory of RCA. located in
a tent at Riverhead, Long Island. New York, in 1919,

Looking back, we can see that the radio in which we
took considerable pride was still somewhat of a rookie
when peace came in 1918. It was useful for exchange or
delivery of messages, on a scale which seems trivial when
compared to its applications today. Its astounding ad-
vances and successes came in jts adjustment to civilian
life, an adjustment which some of us war veterans found
rather difficult.

It would be superfluous, even if space permitted, to trace
in detail for readers of Ranio News all the familiar out-
standing events which marked radio’s rise to its present
stature. My purpose in mentioning a few of the many
striking achievements is 1o indicate how each separate
achievement has led, and continues to lead, to forward
strides in the various related fields of radio.

The first great stride of radio after World War I came
as a result of the realization in the United States of that
war’s lesson in what could be accomplished by directed re-
search and by the adjustment of patent claims and coun-
terclaims of rival organizations. The cncouragement which
the Government gave 1o the organization of radio in the
United States on a practical business basis was followed
quickly by the first message flashed across the Atlantic by
the Radio Corporation of America, on March 1, 1920, im-
mediately after the return of the high-powered stations
that had been under Government control in the war. That
was the dawn of an era in which American radio commu-
nications companies have linked our nations to all the im-
portant countries of the globe.

Broadcasting, talkative, singing, jovial younger brother
of radiotelegraphy, had just begun to say a few words and
sing a few songs at the time. Some months off was the
early public appearance which stands out most prominently
in the nation's memory, the announcement of the Harding
election returns in November of 1920 from Station KDKA
in Pittsburgh. When Americans read their newspapers the
next morning they saw that “normalcy” would soon in-
clude a development of which most of them had not even
dreamed—music and information and entertainment by
living voices sent directly into their homes.

Marine and transoceanic radiotelegraphy, which had
only recently been regarded as the ultimate objectives and

Present-day RCA laboratory at Princeton. N, ]J. The advance-
ment of the radio industry is clearly shown by these two photos.
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Modermn marine installation. Included are five radio trams-
milters, vacuum-tube type; five receivers; and aulo alarm.

limitations of radio, were overshadowed by the general
public acclaim of the new marvel of broadcasting. DBut
they were not overshadowed in the minds of radio engi-
neers. These men of the research laboratories saw the
spectacular advent of broadcasting as an opening to great,
new possibilities in all the branches of radio.

What had been learned and what continued to be learned
about radic transmission and reception in marine and
shore-to-shore radic was applied to broadcasting. Broad-
casting returned the Tavor by contributing discoveries
which were of tremendous value in radiotelegraphy. The
experiences of those who were occupied in transmission
and reception were of great assistance to the engineers and
manufacturers who designed and made radio tubes and re-
ceiving sets.

The first commercial marine vacuum-tube transmitting
apparatus was installed in the coastal station at Chatham,
Mass., late in 1921, introducing a new system of long-
distance communication with ships by eflicient use of con-
tinuous waves. On October 15 of 1922, for the first time
in history, vacuum-tube transmitters successfully carried
radio messages between New York, England and Germany.
In that same year the establishment of a nationwide dis-
iribution and merchandising system for broadecast receiv-
ing sets and tubes showed that broadcasting had progressed
from the status of a novelty to recognition as a permanent
feature of the American scene. The vast contribution
whieh radio was destlned to make to other industries and
services was indicated also in 1922 by successful two-way
telephone conversations between the S.8. America at sea
and ordinary telephones in homes and offices.

The next year found engineers investigating the prop-

July, 1944

Spark type marine installation, by the British Marconi Co., in
1903. Shown at the left are the screened receiver and coherer.

erties of short waves. This was a quest which revealed
radio treasures immediately, a quest which has gone on to
this day and will continue to go on into the future, delving
deeper into the spectrum and adding wider potentialities.
The first use of broaccasting in a national political cam-
paign in the Republican and Democratic conventions of
1924 came in the vear when the superheterodyne receiving
set first was marketed. International broadcasting made
its formal debut in the next year when speech and music
broadcast in England were retransmitted to American au-
diences.

The application of short waves to marine communication
made possible the attainment of the ultimate distance in
world communication in 1926 when contact was maintained

{ www.americanradiohistorv.com
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Early ship installation, British Marconi 1902 spark transmitter.
(Left) shielded receiver and coherer; (right) open-type spark.gap.

Present-day RCA Transoceanic radio facsimile recorder in opera-
tion at Broad-Sireet Central operating office, New York City, N. Y.

with the 8.S. Carintiz around the globe. On May 1 of that
year, commercial facsimile service was inaugurated be-
tween between New York and London by RCA for the
{ransmission of photographs, and on September 9 the Na-
tional Broadeasting Company was organized to provide
network programs.

A.c. radio tubes, eliminating all battieries, were an out-
standing achievement of 1927, the year in which radio col-
lected weather reports for the transatlantic flights of Lind-
bergh and Byrd and communicated with Byrd's radio-
equipped plane throughout most of its historic leap to the
coast of France. A sound-on-film method for synchronized
talking motion pictures came at about the same time, based
on radio principles. Within twelve months diversity re-
ception and directional transmission had been applied com-
mercially to give short-wave international communication
far greater reliability. They were designed for radio-
telegraphy, but without them we could never have had the
excellence of international broadcasting which has changed
all previous ideas of the dissemination of historic world
news in the second World War.

We could continue reviewing radio’s advances, point by
point down to the present day and find continuously re-
curring evidences of the interrelation and the exchange of
knowledge between each of radio’s separate fields. The
whims of chance do not determine its future, because iils
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development did not ‘come by chance. It is a product of
directed research, tested in its growth by the application
of theory to the exacting standards of daily use. Vacuum
tubes, for example, did not reach their present perfection
in a vacuum of pure guesswork, They were planned by
scientists, tried in everyday commercial practice, replanned
and retried to meet every new requirement. If one may
borrow from a well known authority, *We planned it that
way.”

Substantial symbols of radio’s scientific parenthood are
seen in the industry’s laboratories, including the RCA
Laboratories at Princeton, N. J, opened proudly in the
spring of 1942 as a center of research and pioneering and
dedicated to increasing the usefulness of radio and elec-
tronics to the nation, 1o the public, and to the industry.

War has intensified both research and production, In
its third year of the present war, radio is providing services
which were not dreamed of by those who knew it as an un-
developed rookie in the A.E.F. of the first World War.
Radio production in the United States, all for the armed
services, now amounts to $250,000,000 a month, according
to recent reports, as compared to $30,000,000 a month last
year. This is the industry which boasted of the almost un-
believable production of receiving sets with a total value
of $2,000,000 in the year 1920!

Radio at war rides with and guides our ships on all the
seas. It flies with our planes, shares life-saving rafts with
our sailors, goes into foxholes as a walkie-talkie, onto
beachheads as a handy-talkie, calls the shots as radar. It
reports the war's events to all America every hour of the
day and night, takes music, news and entertainment from
home to our fighting men at distant points, slices through
all barriers to talk to the people of enemy and occupied
countries. It helps to time the attack, to find the enemy
and assist the artillery in aiming its fire. It coordinates
ground, sea and air operations and sustains the precision
with which bomber squadrons range and strike deep into
hostile territory.

When the complete story of radio in the second World
War can be told there will be disclosures which will sur-
prise even those who are close to the industry. The war's
developments will stand ready for adoption to peacetime
use, along with other developments held up by the war for
commercial introduction. All indications are that.after
victory—on.which the industry is now concentrating all its
efforts—there will be a surge of radio progress.

Television looms among the prospects for a postwar era
in which reconversion of factories will be a problem and
the creation of jobs an essential objective of industry and
the nation. This service which the public is awaiting
eagerly cannot be developed in a day, a week or within a
few months, But when it does come, it will open tremen-
dous opportunities for radio. Paul Hoffman, president of
the Studebaker Company and Chairman of the Committee
for Economic Development, has estimated that in televi-
sion there is a potential source of 4,600,000 new jobs with-
in a decade of its full commercialization.

Frequency modulation on ultra-short waves, extension
of the use of radio heating in industry, increased applica-
tions of the electron microscope and the electron micro-
analyzer, and tiny tubes which will make possible much
more compact apparatus are also among the near or more
distant promises of the years after victory.

The greatest promise of radio rests upon the fact that
it is a science as well as an industry producing vital serv-
ices. Science knows virtually no boundaries. . So long as
keenly inquiring researchers seek new discoveries, so long
as invention, independent enterprise, and individual ini-
tiative are encouraged, it can never be said truthfully of
the workers in radio: “They’ve gone about as fur as they

can go.n
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The author's 1919 rig had pan-
els of Sheetrock, UV-202 osc., and
3-coil honeycomb audion detector.

Highlights of Ham cvents
that were recorded through

the gears from 1919-1944.

0F AMATEUR RADIO PROGRENS

Ry OLIVER READ, WOETL (Ex.9BGY)

Managing Editor. RADIO NEWS

the first broadcast station went on the air, as it was

not until November 2, 1920, that KDKA, the
world’s first station, was put into operation. Dr. Frank
Conrad, 8XK, radio amateur, and prominent engineer of
Westinghouse had been consistently experimenting with
voice transmission, ‘occasionally sending out programs of
phonograph music and talks over his Ham station. A
newspaper carried the advertisement of a Pittsburgh store
offering radio receivers which would enable one to tune in
the broadcasts of 8XK. The rest is history. Woesting-
house officials decided that radio should be developed as a
publicity medium rather than a straight communications
service and early in 1920 plans for the operation of KDKA
were made.

Mirroring the development of radio for the past 25 years,
Rapio News has recorded the
progress of radio virtually from
the “stone age’ of reception when
the crystal receiver was intrigu-
ing the imagination of the ama-
teur up to the high standards of
communications now in existence.
Rapio NEWS not only has acted as
a historian of radio progress, but
the various departments of ama-
teur radio and broadcasting have
been crystallized, based on the
pioneering of many articles which
have appeared in early issues.
Such developments as television,
synchronization of two or more
stations on the same wavelengths
and the first radio musical instru-
ments were all pioneered develop-
ments of Rapio NEwS' writers.

During the initial year of Rapio
News' publication, crystal sets
costing from $15.00 to $25.00 were
in vogue. One-lube sels were too

ero News (July, 1919) was in existence long before

July, 1944

expensive for the average purse, considering how slightly
better they were than crystal sets. Soon the regenera-
{ive receiver made its appearance. Dr. de Forest, for ex-
ample, put out the MR-6 which sold for approximately
$150.00 without accessories. It consisted of a honey-
comb coil tuner and two stages of audio-frequency am-
plification. Shortly thercafter, Radiola came out with
a model that resembled a small table radio phono-
graph having a lid and concealed horn. It operated from
dry batteries and used four WD-11 tubes. It was consid-
ered a luxury to have accessories in those days. Some
horns, to which a headset could be attached, sold for
around $15.00. Even grid leaks and rheostals cost as much
as $2.50 each, while other components were comparatively
as costly. When the famous 201A tube came out, dealers
were gelting premium prices for them as there were no

Armsirong super-regenerative J-tube set with 2-step audiofrequency amplifier,
and UV-202 (VT-2 modulators} were features of the 1922 station in Evanston, IiL



www.americanradiohistory.com
www.americanradiohistory.com

o e e

'S
]
/|

Author’s 50-watt transmitter, in 1923, used seven

Western Electric VT-2 modulators in parallel, Mercury-arc

rectifier {on left) was tipped 1o start arc. Transmilting antenna was §-wire “cage” with counterpoise.

“ceilings” in those days. Many Hams paid ten dollars
apiece for these cherished “bottles.”

The entire progress of broadcasting is due largely to
the efforts of the amateur, even though he scldom got a
break from the authorities who regulated activities in
those early days. All BC stations were operating on 360
meters, while the Hams were found from 200 meters and
below. They were then putting on amateur talent shows
from their own stations and most of the entertainment
was by means of phonograph records and musical instru-
ments.

The Department of Commerce then relegated them to
the short waves and banned entertainment directed to the
publie. Their transmissions were confined thereafter to
code and voice. They bowed gracefully to the decree and
pushed on to explore the new realms which were opened
10 them with the fear that as soon as these were devel-
oped they, too, would be taken fromn them.

Throughout the years, Rablo NEWS has recorded the
ever growing development of the radio amateur since the
early trail-blazing days of such prominent Hams as Major
Edwin 1. Armstrong of regenerative, superregenerative
and superheterodyne fame: John Grinan; Dick Richardson,
the Princeton boy who had one of the few operator's li-
censes during World War I; J. O. Smith, the first amateur
to install e.w. in place of spark; Ralph Waldo Emerson
Decker; Frank Conrad; Lloyd Hammarlund; and a host of
others.

The first issue of Rapto NEwS (15,000 copies) included
a release to the effect that amateur stations were per-
mitted to re-open on April 15, 1919 following World War 1.
Approximately ten times as many copies of Rabio News
are now printed monthly, In this same year, a young man
by the name of A. H. Grebe was working on amateur ap-
paratus after analyzing the outstanding features of the new
types of equipment that were being used by the radio
amateurs in government service and who were returning
to their peacetime vocations following the signing of the
Armistice. Dr. Lee de Forest, in his article “The Audion
and The Radio Amateur” told of the advantages of using
the vacuum tube and the superior performance that it was
capable of providing over existing detector methods,

On October 1, 1919, all restrietions on amateur radio
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slations were removed. A warning was issued by G, K.
Thompson, American Radio and Research Corporation, to
amateurs that unless they cultivated at once a conscien-
tious respect for Federal radio regulations, the liberties
of amateur radio would be doomed. Considerable work
was being done with underground antenna systems, but
this method was soon discarded in favor of flat-top and
cage systems. Maj. Gen. George O. Squier, then Chief
Signal Officer, United States Army, in his article “Tree
Radio Telephony and Telegraphy,” August, 1919, Rapio
NEWwS, described further experiments, which he had started
as early as 1904, in the use of growing trees for antenna
systems for radio telegraphy. Amateurs were using loop
antennas commonly in their shacks. In fact, many of
them were attempting to take advantage of their direc-
tional properties by using them for transmission as well as
reception. Moulded and oil-immersed condensers were
finding wide acceptance in amateur stations. Crystal de-
tectors of many varieties were still popular.

During the year 1920, considerable work was done by
the amateur on the development of audio amplifiers. Sev-
eral special tubes made their appearance and these were
quickly purchased and tried out by the Ham in an effort
to enhance the performance of his receiver. The tendency
to purchase parts instead of making them at home really
took hold during this year.

In 1921 amateurs, in cooperation with the Government,
were giving daily market reports to farmers, newspapers,
and local telephone exchanges. On April 15, 1921, the Bu-
reau of Markets, United States Department of Agricul-
ture, sponsored an extended system of disseminating news
of marketing conditions by means of amateur radio.

On September 3, 1921, the Radio Exposition was held in
Chicago. 2,000 delegates attended the convention held
under the auspices of the American Radio Relauy League,
marking the first national convention of the Association,
300 sectional clubs affiliated with the League represented
more than 6,500 amateur wireless stations. Plans were
perfected at the convention for transatlantic wireless
tests to take place in December,

In 1922 a warning was given to amateurs using wave-
lengths in excess of those authorized in their licenses
which had resulted in much unnecessary interference.

RADIO NEWS
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Following tentative reports of the Department of Com-
merce on radio telephony, waves were allocated accord-
ing to class of service. The Amateur Committee accepted
the recommendation that the band for amateurs be 150 to
275 meters and that the limits be fixed by law under the
Department of Commerce. On December 8, 1921, the first
amateur overseas transmission took place and later Dr,
Lee de Forest gave his first demonstration of the "“talking
movie” with perfect synchronization, With or without ac-
companying pictures, he could photograph sounds, vocally
or instrumentally, on an ordinary moving picture film and
from the same standard film reproduce the photographed
sounds. 1922 was also the year that Edward H. Armstrong
developed the famous Armstrong regenerative receiver.
He was also one of the designers and constructors of sta-
tion 1BCG which was heard in Scotland.

This interest in radio was demonstrated by the applica-
tions for amateur transmitting stations of which there
were 16,467 on September 1, 1922. On June 30, 1921, there
were only 10,809 amateurs authorized to send radio com-
munications, an increase of 5,658 during that short period.

Fighting hard to demonstrate the real mettle of the
radio amateur, Mr. Louis Bastain of New Orleans, Loui-
siana, 5HB, during the American Legion Convention, sent
two complete messages to another radio amateur, 78C, at
Seattle, Washington some 2200 miles distant. Bastain's
homemade transmitting set, although having a rating of
but 20 watts, reached out to every state in the Unjon and
Canada.

A new world's record was established for daylight trans-
mission by using a Beverage antenna. This took place on
October 28, 1922 and spanned the distance of 2800 miles
from Honolulu to Seattle. The station was operated by
Thomas Marshall, 62Y.

Amateur station licenses increased from 10,809 to 15,504
between June 30, 1921 and June 30, 1922. The total on
December 1, 1922 showed 16,888. The increase in amateur
interest was gratifying to the Government and it rec-
ognized the fact that these young men cgnstituted a re-
serve of trained operators, some of whom had already
contributed to the radio art. They had learned that dur-
ing World War I that many amateurs were found to be
superior to the average commercial operator in resource-
fulness, technical knowledge, and operating efliciency.

The ARRL, December 1922,
made plans o attempt two-way
transatlantic amateur radio
communications. 316 amateurs
succeeded in spanning the At-
lantic. The highest honor for
amateur radio, the Hoover cup
of the ARRL, was awarded in
1923 to Fred B. Ostman, 20M.
This cup, awarded annually, was
given to the best all-around ama-
teur radio station.

The year 1923 found Donald
H. Mix, 1TS, chosen as wireless
operator to accompany Dr. Mac-
Millan on his famous Polar Ex-
pedition and to transmit from
the ship Bowdoin a story once a
week on his Arctic adventure.
Later the same year, Jack Barns-
ley, 9BP, Prince Rupert, B. C.
communicated with the S. S,
Bowdoin then in the Arctic.

In September, 1924 the Gov-
ernmen!| extended radio chan-
nels for amateurs. General
and restricted amateur station

July, 19144

Enclosed cabinets housed the 1937 kilowatt
rig. Transmitter used 849 modulators and
HD203A final. Input was 1 kw. on 4 bands.

licenses were issued permitting the use of the wave-
lengths between 75 and 80 meters; 40 and 43 meters; 20
and 22 meters; and 4 to 5 meters for pure c. w. teleg-
raphy 24 hours a day. This was great news for the Ham
and the field of experimenting was thrown wide open.
Shortly thereafter the 13,000 miles separating London and
New Zealand was bridged successfully for the first time
when two British amateurs exchanged radio messages
using low powered homemade apparatus. Other events
of equal importance followed immediately thereafier,
opening up further possibilities for the amateur.

1925 was the year when the French experimenter, Pierre
LaFond, F8CN, experimented with resistance-coupled am-
plifiers which have now become commonplace. A com-
bination transmitter and receiver called the "Uni-Set”
was described in the March, 1925 issue of Rapio NEws by
H. M. Towne, 1ADG. The use of short waves and wire
interconnection of stations was developed at a rapid pace
in 1925. Short waves had finally found their place in com-
mercial and amateur transoceanic communications and
transmission of rebroadcasting, both at home and to

All-aluminum panels dressed the 1932 uzits. X'mtr had push-pull 400-w. screen-
grid bottles, screen-modulated by 211.E's. Mike was double button carbon.
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A new address for the 1937 setup that saw
service during the Qhio River Valley Flood
of January and February of that year

places across the seas. The Regenerative Neutrodyne also
made its appearance that ycar and John L. Reinartz, 1QP
—I1XAM—wrote an interesting article telling how ama-
teurs were cxploring the short waves below 40 meters.

Yes, 1925 was a banner year for the Ham. The Gov-
ernment, realizing the potential possibilities of the Ham,
was giving more leeway and cooperation with short-wave
experiments already under way and special schedules of
transmissions were formulated. Short-wave tests had
proven very successful over long distances and the Gov-
ernment, at that time, had planned to equip Naval District
Communication Centers with small high-frequency re-
ceiving sets for practical and training purposes. They
had a definite interest in developing amateurs into pros-
pective Naval Reserve radio operators.

Pre-Pearl Harbor station had two 1.kw. and
one 500-watf transmitters (phone-c.w.) with com-
plete safety protection and remote control.

The Signal School at Ft. Monmouth, New Jersey (1924),
recommended that a system be organized so that radio
amateurs of the United States could join an Army ama-
teur radio system (AARS) and a board of officers was
ordered to get together with officials of the ARRL to work
out a plan of organization and operation. This was ap-
proved by the War Department on September 28, 1925
and with this official blessing the newly created AARS
went to work. Some 300 members were included in the
initial membership but its growth thereafter was slow.
Although the plan aroused much enthusiasm among radio
amateurs who were willing to do their part, the lack of
funds and personnel prevented the Signal Corps from giv-
ing proper attention to the organization. Soon many lost
interest in the AARS and resigned. Something more time-
ly—something more within the dream of the average ama-
teur—was needed to make the AARS click. This vital
something ‘was introduced when a revised plan was put
into effect on January 1, 1929. It emphasized as its prime
objective full cooperation with the American Red Cross.

On May 17, 1926 George W. Linn, Jr., 2CJE, established
radio communications between the Byrd North Polar Ex-
pedition and the Navy Department at Washington, D, C.

Down in Australia, in the year 1927, amateur radio
played an important part by maintaining communications
during the severe cyclone and flood which cut off all tele-
graph service. In this emergency the authorities fell back
on the assistance of amateur radio. Licensed amateurs,
working on short waves, were invaluable in maintaining
communications during the disastrous New England flood
of 1927. They were also contributing during that period
to the progress of civilization by keeping exploring ex-
peditions in touch with thier home bases. In that year,
Col. Clair Foster, 6HM, succeeded in working South Africa
and China on the same day, thus completing his coveted
record of all continents on the same tube—a common 201A
and dry batteries. Contacts were made on 38.2 meters;
except for a communication with an English amateur on
20.2 meters.

During the period from 1927 to 1941 the ultra-high fre-
quencies were developed largely through the efforts of the
amateur. Public address systems, facsimile, amateur tele-
vision, sound-on-film recording, tape recording and many
other new developments were being worked on in many a
Ham shack.

When the United States entered World War I thou-
sands of amateurs were eager to serve with the Signal
Corps and other branches as radio operators, technicians,
etc., and on the home front thousands more joined up with
industry to produce the finest military communications
equipment-—almost overnight,

When Ranto News first made its debut in July, 1919 ama-
teur radio was still in its swaddling clothes of spark coils
and oatmeal box receivers. The Ham had already seen
service in World War I and his value had been recognized
by Uncle Sam and steps were being taken to preserve his
hobby. To cover the many contributions of the Ham dur-
ing past 25 years in one article would be impossible and
for that reason we have touched only a few of the impor-
tant highlights that have appeared through these many
Years In RADIO NEwS.

The value of the amateur to the American public during
the past 25 years cannot be questioned. He must be al-

lowed to continue as he has in the past. He has earned
this right! '
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WARTIME V.I.VM. CIRCULTS

By RUFUS P, TURNER
Consulting Eng., RADIO NEWS
Coustrnctional details of vaca-
ume-tube volUnetlers. permiiting
servicemen and experimeniers to

use available meters and tabes.

Vacuum-tube volimeter described in the September, 1943 issue of RADIO NEWS. This instrument utilized
@ 0-200 microammeter. Circuils described herein wiil show how less sensitive meters can be substituted.

HE repeated appearance of vac-
uum-tube voltmeter circuits fol-

lowing certain well-known no-
tions and specifications has encouraged
an almost static viewpoint regarding
these arrangements. Standard thus
has favored a single “active” tube
which invariably is a triode (or two
such tubes in a bridge-type circuit),
a low-range current meter having a
full-scale deflection of 1 milliampere
or less, and a half-wave circuit for
diode probes. Few circuits published
during the last two years have de-
parted markedly from these conven-
tionalities.

The situation has been altered some-
what by wartime scarcities of high-
sensitivity meters and specific tubes.
0-1 milliammeters are harder to ob-
tain than they were in the lush days;
0-200 and 0-500 microammeters are
now rarely seen. All meters are hard
to get, but the ones referred to are
proverbial nuggets of gold. Particular
tube types, without which most readers
have believed a v.t.v.m. circuit would
not work, likewise have disappeared
from many store shelves. But, in ex-
perimental junk-boxes there may still
be found the "less desirable” d.c. mil-
liammeters (those with higher ranges)
and numerous tube types seldom, if
ever, specified by the designers of v.t.
voltmeters.

July, 1944

With civilian stockpiles now some-
what more plentiful in high-range mil-
liammeters than in the low-reading va-
riety, and with certain odd tube types
more readily available than those usu-
ally specified for instrument applica-
tions, inquiry is prevalent regarding
use of these components in v.t. voltme-
ters. In answer to this question, we
aim to show in this article how the
reader may use large-size meter ranges
and, to some extent, whatever tubes
he has on hand in constructing these
instruments.

Tube and Meter Matehing

In the past, simplicity has dictated
use of triodes in v.t.v.m. circuits. By
eliminating the screen electrode, both

voltmeter and d.c. power supply cir-
cuits have been kept rudimentary and
initial adjustments simplified. In the
more advanced instruments, degenera-
tion, obtained in the d.c. stage by
means of a large unbypassed cathode
resistor, divorced instrument response
from tube characteristics. In other
circuits, for both a.c. and d.c. measure-
ments, meter deflection for a given test
voltage has been determined by tube
transconductance. An example of the
latter case is the arrangement of a
triode, such as type 27, 6AEB-G, 7C6,
etc., with a transconductance of 1000
micromhos, to give a 1l-milliampere
plate current increment for a 1-volt
impressed grid-voltage increment. In
general v.t. voltmeter design, it has

Fig. 1. With high-range meters, a single high-transconductance tube can be
used (A), With low G, tubes. two lubes can be connected in parallel (B).
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TO D.C. TEST VOLTAGE
OR A.C. PROBE

TO D.C. TEST VOLTAGE
OR A C. PROBE

-¥250vnc T+
(A)

Fig. 2.

(R) Single §C5 tube normally employed with @ 0.2 milliammeter,

~¥2sovnc ¥+
{B)

(B) Five

6CS tubes connected in parallel so that a 0-10 milliammeter may be employed.

been customary to employ triodes, such
as types 2A6, 6F3, 6K3, and 6Q7, which
have amplification factors between 70
and 100 and E,/I, ratios in the neigh-
borhood of '3 megohm.

Tubes available to experimenters to-
day, either on most store shelves or in
spare-parts boxes, include tetrodes,
pentodes, and beam power types, as
well as triodes; and those found most
frequently are in the high-transcon-
ductance class, having G,, values above
1000. Prevalence of high G., values is
a rather happy coincidence in this case,
since this characteristic ties in very
favorably with the high-range milliam-
meters lying idle.

Available tubes may be matched
with available milliammeters, for use
in v.t.v.m. circuits, by means of the
famziliar transconductance formula:

dr,
Gu = (10%)........(1)
dE,
where G.. is transconductance in mi-
cromhos;
dl,, a change in plate current
(amperes);
dE., a change in grid voltage
(volts).

Ilere is an example: A vacuum-tube

Fig. 4. Four-tube arrangement used to
obtain higher wvoltage output than that
of the doubler type probe (Fig. 3).
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voltmeter is usually arranged with the
1-volt range as a basis. Let us assume
that a 0-10 d.c. milliammeter is on
hand and we wish to obtain full-scale
deflection of this meter when an un-
known signal of 1 volt is applied to the
v.t.v.m. input terminals. Our problem
is 1o find a tube with the proper trans-
conductance to enable a 10-milliam-
pere plate current increment for a
1-volt grid-voltage increment. This re-
quired transconductance value may be
determined at once by means of Equa-
tion (1), thus:

G, .01/1 X 10
.01 < 1,000,000
10,000

The nearest G_ values to this de-
sired figure are 9000 (for the 86AC7/
1852) and 11,000 (for the 6AG7). One
volt will give a deflection of 9 millian-
peres with the first tube, or 11 milliam-
peres with the second. A test voltage
of 1.1 will be required for full-scale de-
flection (10 ma.) with the 6AC7; 0.909
volt with the 6AGT.

Working the other way around,
when matching a meter to a tube, the
following equation will be employed to
determine desired meter range:

di, = dE. (G,.) 10'¢ amps. .....(2)

Which for a 1-volt test signa! be-
comes simply:

I= G X 10 o s et s o 3
where:

1 is the full-scale deflection of the
meter in milliamperes, and

G., the tube transconductance in
micromhos.

As an illustrative example, let us as-
sume our job to be selection of a mil-
liammeter to match a 6J5 tube. This
tube has a transconductance of 3000,
and we desire to obtain full-scale de-
flection with an input test-signal volt-
age of 1 volt. Employing Equation
(3), we find the full-scale deflection
required to be 3000 X 103 = 3000 X
.001 =3.0. This means that 1-volt ap-
plied to the grid input terminals of the
v.t.v.m. circuit will give a plate current
shift of 3 milliamperes, and that a 0-3
d.c. millilammeter will be most desira-
ble for the job.

In each of the jllustrative examples,
it will be noted that the signal voltage
is taken as 1 volt. The equations do
not restrict the experimenter to this
figure, however, except in the case of
the simplified Equation (3). The 1-volt

www_americanradiohistorv.com

input happens to be a convenient value
for the fundamental full-scale range of
the instrument, all higher voltages in
decade relationship to the first being
stepped down to this value by means of
a high-resistance input voltage divider
(range selector).

Wigh G, and Parallel Tubes

From the foregoing discussion, it is
readily seen that high-transconduc-
tance tubes permit meters with full-
scale values higher than usual to be
used for common v.t.v.m. signal volt-
ages. This scheme is illustrated by Fig.
1A. This technique may be exercised
freely by the experimenter who has on
hand a number of odd-type tubes and
high-range milliammeters. The high-
characteristic tube may be of either
triode, tetrode, pentode, or beam power
type. Any of the common v.t. voitmeter
circuits may be employed, provided rec-
ommended plate, screen, and bias volt-
ages are supplied and appropriate ad-
Justments are made in the values of
resistors in the zero-adjusting circuit.

To aid the reader in selecting from
his own stock tubes with high trans-
conductance, Chart I has been ar-
ranged to list all types which have G,
values of 1500 and higher. One or
more of these tubes and a matching
meter doubtlessly will be available
among spare parts.

In connection with the use of Chart I,
the reader is cautioned that a number
of the tubes listed are high plate cur-

A_C. SIGNAL
VOLTAGE

VOLYAGE INPUT)

£
Ex
[
Em
o5
Uz
=3
a
g

Fig. 3. Twin diode connected as a fullwave
voltage doubler to obtain increased output,

rent types and that, when using these,
a series-limiting resistor of adequate
ohmage must be employed in conjunc-
tion with the zero-adjusting rheostat
to prevent damage to the meter. The
“off-zero” current through the meter
will in this way be limited to a safe
value. The high-current tubes have
been marked in the table, as indicated
in the footnotes.

In spite of the convenience of the
scheme of employing high-G. tubes, it
is likely that in many cases transcon-
ductance values appropriate for an
available high-range milliammeter will
not be found among spare parts. But
there is another scheme for obtaining
the desired high plate current shifts,
and this scheme may even be employed
with lower G. values: Two or more
tubes may Dbe connected in parallel in
the v.t.v.m. circuit, as indicated in Fig.

RADIO NEWS
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1B. The signal voltage is applied simul-
taneously to both grids. The total
plate current and plate current shift,
however, are the sums of the individual
values. It is possible by use of the
parallel arrangement to obtain a
larger plate-current shift for a given
test voltage than js possible with a
single tube of given transconductance.

In this connection, consider the case
of a tube with a transconductance of
2000 (such as type 6C5). One such
tube, connected in a v.t.v.m. circuit,
will yield a plate current increment of
2.0 milliamperes when its grid signal
voltage passes through an increment of
1.0 volt. But when two of these tubes
are connected in parallel in the circuit,
the same 1-volt signal produces a
change of 4 milliamperes in plate cur-
rent (this latter value being the com-
bined plate current increments of both
tubes). While the single tube would
necessitate the use of a 0-2 milliam-
meter, the parallel connection would
permit use of a 0-4 or 0-5 type. The
effect of the parallel connection is to
add the individual transconductance
values.

It is not imperative to employ iden-
tical tube types in the parallel con-
nection, as long as the tubes chosen
require the same values of grid, heater,
plate, and screen voltage. However, it
is advisable not to attempt connection
of filament-type tubes with cathode
types. When the parallel-connected
tubes have different G.. values, it is
merely necessary to add the individual
values for the electrode voltages em-
ployed, to obtain the total apparent
transconductance.

When the same type of tube is em-
ployed in each position, the group
should have characteristics as nearly
identical as possible. ‘This applies
chiefly to transconductance, If rea-
sonably careful matching is carried on,
the total transconductance may be es-
timated simply by multiplying the
transconductance of a single tube by
the number of tubes.

An important factor which must not
be overlooked when contemplating the
parallel arrangement of tubes is the
increased input capacitance of the
combination. This will be the sum of
the individual grid-cathode capaci-
tances; and when the v.t. voltmeter is
to be employed for r.f. measurements,
the larger capacitance and grid cur-
rent level will increase circuit loading.

The problem of circuit loading by
parallel tube input capacitances is of
little consequence in the case of elec-
tronic d.c. voltmeter circuits, where the
frequency is zero. If grid current
dJdrain is kept at the lowest practicable
minimum in these circuits, it likewise
will introduce no considerable diffi-
culty. But if grid current levels are
high, it must be borne in mind that the
increased input current, due to the grid

(Continued on page 114)

—
Chart 1. List of tubes that have a transcon-
ductance of 1500 micromhos or more. One or
more of these tubes and a maiching meter
probably will be avallable among spare paris.

July, 1944 :
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*345-GT/G
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*GA3
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AT /1853
6ACT/1832

*EACS-GT

*GALS-G

*0ADT-G

*GAET-GT

6AGT
*0AKE
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G6F5. 8F5-Q. }
6F5-GT

*GF8.

*6F%-G

GF8-G
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68KT, 6SK7-GT/Q
G8L7-GT
*GENT-GT
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6337
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*12A5

*12A8
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1288-GT

12F5-GT

12J5-GT
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128F5, 125F5-GT

128F7

12567
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12887, 12807-GT

128K7, 128K7-GT/0
GT

14 \n /1287
*2546, 25A6-GT/G
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25AC5-GT/G
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# * 32.7-GT

*35.A5
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* Jiigh plate current, A Nmitlng reslstor must hoe conhected in serles with zero- Rdjustoient rheo-
stat to prevent damago to nulllammeter.

® Connect dlode plates to cathode at socket,

# Tube contains fectitior which may bo used to supply d.c. voltakes (0 v.lvm. chualt
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Edited by KENNETII R. BOORD

(EWT) BBC transmitters beam
their transmissions to Austra-
lia, New Zealand, Pacific Area, the
Far East, India, Burma and Malaya,
Iragq and Iran, the Near and Middle
East and East Africa, South Africa,
West Africa, Algiers, North Africa and
Mediterranean Area, and additional
points. Reports from various sections
of the United States, however, indi-
cate that these transmissions are usu-
ally heard well in America. So we are
listing below a few of the frequencies
and schedules used by the BBC dur-
ing the early morning hours, for the
benefit of readers who wish to tune in
London between midnight and 7 a.m.
(EWT):
12:00 midnight toe 3:15 a.m.—GSB
(9.51); GVU (11.78).

BETWEEN midnight and 7 am.

12:00 midnight to 12:45 a.m.—GRJ
(7.32).

1:00 am. to 3:15 am. — GWC
(15.07); GSW (7.23); GSF (15.14);
GSD (11.75).

1:00 a.m. to 4:15 a.m.—GRM (7.12).

1:00 a.m. to 5:00 a.m.—GVZ (9.64);
GRV (12.04); GWD (1542): GRH
(9.825}.

3:30 a.m. to 5:00 a.m.—GVQ (17.73).

3:45 a.m. to 5:00 a.m.—GSN (11.82).

Between 6:00 am. and 7:00 a.m.
(some of these continue through the
next three or four hours} — GSD
(11.75); GSB (9.51); GRP (17.87);
GWC (15.07); GWE (15.435): GSF
(15.14); GSE (11.86); GRG (11.68}.

Newscasts from London are given
approximately every hour or hour and
a quarter—usually at 15 minutes be-
fore the hour—during the transmis-

sions listed in the various services of
the BBC.

* * k

WEST COAST REPORT

August Balbi, Los Angeles, veteran
West Coast monitor, reports that the
Europeans and most South and Cen-
tral American stations are heard only
infrequently in that region. Best bets
on the Pacific Coast seem to be the
stations in the Far East and Qceania.

He reports, however, that London
reception is improving; Berlin is
scarcely audible until 7 or 8 pm.
(PWT) on the 7-megacycle band, and
again after 10 p.m. (PWT) on their
Asia beam. Berne is not heard on
10.36 or 9.11 megacycles on the South
American Transmission, 7:30 p.m. to

(Continued on page 118)

5:00 p.m.—10:15 p.m.. ... West Indies &
Central America

... West Indies &
Central America

.. West Indies &

5:15 p.m.—10:15 p.m..

7:00 p.m.—10:15 p.m..
ok ok kK ok K %

7:15 a.m.—10:00 a.m.. .. . North Amarica
10:15 a.m.—12:00 noon ..,

Central America .

6:00 a.m.— 7:15 am.. ... North America ...
North Ametica
12:15 p.m.— 5:00 p.m...., North America . ..
3:15 p.m.— 8:00 p.m.... . North America ...
5:15 p.m.—10:15 p.m.. ... Nerth Americs . .

INVASION BROADCASTS FROM BRITAIN

SCHEDULES AND FREQUENCIES OF THE BRBC
WESTERN HEMISPHERE, FORR READERS WIHO WISH TO KEEP
BROADCAST DIRECTLY FROM BRITAIN,

GENERAL OVERSEAS SERVICE EWT BEAMED TO CALL FREQ.
EWT BEAMED TO CALL FREQ. 8:15 p.m.—10:45 pm..... North America ...... GRB 6.01
7:00 a.m.— 8:00 am.....South America _..... .GSF . 1514 6:15 p.m.—10:15 p.m.... North America ...... GRC . . .. 2.88
1:00 p.m.— 6:00 p.m.. .. . South America ..... . .GWE ...  15.435 S s ey
5:15 p.m.—I10:15 p.m. South America . ......GSD ... |75
5:15 p.m.—10:15 p.m.. ... South America ... GSB ... . ¢5| NORTH AMERICAN SERVICE
7:00 p.m.—10:15 pam.. ... South America ... .. .. GRJ .. ... 7.32 5:15 p.m.— 8:00 p.m.. . .. North America . ..... GYX .. 1183
* ok ok ok ok ok % 5:15 p.m.—12:45 a.m.. ... North America .. ... G5C . Q.54
. 8:15 p.m.—12:45 a.m.. ... North America GSU . 1.28
: .m.— 8 m. .. .West Indies & P or ca ...... GSU ., .
7100 ame 800 em ::senf:al":merica ...6VU .78 8:00 p.m.—12:45 a.m..., . North Amarica ....... GSL ...... &Il
. Y g T R e : 10:45 p.m.—11:30 p.m... .. North America ....... GRM . 712
2:00 p.m.— 6:00 p.m. ... Woest Indies & 1015 12:40 North ]
Central America . ..GWC . . 1507 9 pm—is:40 am..... orth America ....... GRC ..... 2.88

GSD .. ....11.75

..GSB .. .... 9.51 10:55 p.m.—11:30 p.m.... Waest Indies &
Central America .., GRW _.. . . 6.15
GRW ... .. 6.15  10:15 p.m.—11:30 p.m.. .. Wost Indies &
Central America ....GSB .. ... .51
...GRG ... 11.68 VR BB R G
< .GSP L. 1531 AFRICAN SERVICE
.. .GSP ... 15.31 12:00 noon—l2:l5 p‘m“”wes' Indies &
-GSP ... 1531 Central America ....GWD ..... 15.42
...GRG ., ., 11.68  ~12:00 noon—I12:15 p.m....Scuth America ....... GYQ .....17.73
L.GRX L. 9.69 12:00 noon—I2:(5 p.m....North America ....... GSP ,.....1531

THRANSMISSIONS, DIRECTED DAILY TO THE

10:15 p.m.—1t1:30 p.m,. ..

UI® WITHH INVASION NEWS

West Indies &
Ceontral America ....GSB ... .. 9.51
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AROUND THE CLOCK WITH THE WAR
NEWSCASTS IN ENGLIST

r 7:45p.m. ........ Brazzaville ............ B 7 4 L 1t.97
MORNING e 8:00p.m. ...... Berlin .. ... ... DXL25 ...... .28
EWT LOCATION CALL FREQ. oxJ 7.24
A Rt | L. | T GSP 15.31 DXP 6.03
DA aw1 lonclon mmac: VLW3 1183 8:1Spm. Leopoldvillo . ......... OPL 9.785
A - VLWé 9.68 9:00 p.m. London; z:p- m swatemep GSC 9.58
7:00/ afBa w. srespis Melbourne ........... VLR 9.58 GRJ %
VL4 7.22 GSu 7.26
7:30 a.m CoBEII g AR e n S DJB 15.20 Cilti 6.15
7:50 a.m o TOKYE il cubesi b migdh il s JLG2 9.505 ) GSL 611
8:00 a.m ..Melbourne ............ VLG2 9.54 9:00 p.m. Diarkarta ... ........ 18.13
8:30 a.m . TOKYO neerrnvnnanes JLG? 9.505 9:00 p.m. o3 TORYO = ocigmy soneisrorsrers 58 j%éz ;gss
: H 9.64 .
e Glanlle g ypmaby AR il ai4  9:00p.m. Berlin . ..iiiieanni. DXL25 7.28
9:00 a.m ..Hongkeng ............ JIHA 9.47 DDXJ 7.24
9:00 a.m OO 2 reetim sl WS R i o™ JZI 9.535 XP 6.03
JZH4 513 9:15 p.m, Moscow ........c.iiiannn 16.1%
9:30 amr. ... Berlin .. ....o.oueiae..n pJB 15.20 ] o 15.23
9:30 oo L FBnglrG  meadasoodn MTCY 612 3§g p.m. ... 1B'Oky0 ................ JLG4 15.108
10:00 a.m T S PPTR i R.S. 11.775 30 pm. ... eFN  a'ia ad b ool diaAn s . HER4 9.54
10:00 a.m Tokyo . . i 20 9535 [0:00 p.m. Bern .. HE3 7.205
JZH4 613 10:00 p.m. Berlin .. ............. DXL2s 7.28
10:00 am. ..... Chungking ............. XGOA 5.98 DXJ 7.24
XGOY 6.05 : . DXP 6.03
10:15 aen. ... ... Melbourne ... vonoon. VLG 9.58 10:00 p.m. R1-o de Janeiro. .PRL8 11.72
10:45 a.m . Saigon L%ulreddacenie R.S. 11775 10:1Sp.m. - Diarkarta .............. 18.13
11:00 am. .. =, M. Ceylon wa casgga e . 490 10:45 p.m. London . ............. GsC 9.58
11:00am. ....... London ... ..o viieiianann GSP 15.31 giE{N Z.SI
GRG 11.68 o 6-:?
1t:00am ........ Stockholm ... ... ...... SBT 15.155 {is Basli BxJ S
1100 am. ..ovonn- TCHNED M ks nad js oy JZL ... 9535 :00 p.m. coBerlin .
JZH4 . ..... 613 DXP .. 6.03
11:00 aene oo ... .. New Delh.l ............. VUD2 6.19 f1:18 p.m. Moscow . ............... @ :;’.;3'
L {200 aimiy s wusmai Melbourne . ........ ... VLG 9.58 11:40 p.m. AT R 47y 1180
e e o0 e e JLG?2 9.505
12:00 midnight Berlin DXJ 7.24
: DXP 6.03
AFTERNOON 12:00 midnight . Durban (Sc. Africa).. ZRD ponmi: o 5.945
EWT LOCATION CALL FREQ.*
12:00 noon  ....... London ... ...covvivunn- GSp 15.31 e e e eee
GRW 6.15
GRU G.445 .
12:00 noon Tl w ciimarrn swaessve a 9535 AFTER MIDNIGHT
4 b
12:50 p.m. .. Vichy ... TPCS 15.24 EWT LOCATION CALL FREQ.*
F 9.535
VOGBS my o walBOUHS) 1 weme WS iy e P Durban (So. Africa). .. .. ZRD .. s 5.945
JZH4 6:[3 12:30 am. ... ... .Johannesburg ... ... ... ZrH . 6.007
1:15 p.m. Shonan-Singapore ....... 9555 [2:30am. Cepetown - 2??2
2:00 p.m. London ... ........ Gsp 1531 12:30am. London ... ...ovuvnn oL :
2:00 p.m. . TOHO. o v s yerearreys JZI 9535 1:00am Tokyo . ....... -4z T80
JZH4 6.13 ) JLG2 . 9505
245p.m. .. Brazzaville .. .......... FZ| 11.97 1:00 a.m. Berlin 8;: Zg;
3:45p.m. . London . ............ GRG 11,68 p ol
4:45 p.m. London . . ...........n GSP 15.31 pbOKsim, London SR '?éi
GsC 958 1:15 a.m. Me.|b0urne ........ VLG4 3
15 M 15.11 1:30 a.m. Hsinking ........ .. MTCY 11.775
5:15 p.m. OSCOW . .\ ennvonns |5'23 2:00 a.m. T g — JZJ 1180
i NINCY 9.505
S:45pum. ... London ....oovninnnns o ey 2:00am. Suva (Fiii lstand)....... VPDZ 6.135
' 2:00 a.m. London ... .GRM 7.12
" o o & & @ GRW I 6 | 5
2:30 am. ........ Hsinking ... .. .. ..... . MTCY 11775
.EVENING 3:00am. . ..... Tokyo JZ) 11.80
JLG2 9.505
EWT LOCATION Gact FREQ®  3.45 am. ... London ... GRG 11.68
6:15 p.m » TOKVO (o ombis 48 w3 + 98 JZJ 11,80 4:00 am. ...... . Suva (Fiji Island).. VPD2 6.135
JLG2 9.505 4:00 a.m, Melbourne i A VLG4 11.84
6:45 p.m London .. .....ooovnnnn GRG 11.68 VLR 9.58
GSC Q.58 VL4 7.22
GSL 6.11 4:00am. ...... Perth e vLW3 11.83
6:47 p.m Moscow ...l 15.11 4:45 a.m. .london ...l GSC 9.58
15.23 5:30 a.m. .Tokyo . o s ihfme JLG? . 9.505
100pm, ........ Y YT Vi w s e, DJD 1,77 5:45 a.m, .london ... .. GSC 9.58
DXJ 7.24 6:30 a.m. Shonan-Singapore bt 9.555
DXP 6.03 6:45 a.m. . London GSC . 9.58
*Frequencies shown are In megacycles. To convert to meters divide 300,000,000 by the frequency.
July, 1944 51
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COMMUNICATION

OPERATORS

By CARL COLEMAN

TIIE U. 8. Navy is still seeking vol-

unteers for its radio training cours-
es. Men are to train under a special
training program which will guarantee
them a First Class Secaman’'s rating.
The base pay for men accepted will be
$66 a month, starting from the day of
induction. The course offers excellent
chances to train for a civil profession.
Applications will be accepted from men
between the ages of seventeen and fifty
and one-half years. Applicants should
apply at the Navy Recruiting Station,
383 Madison Ave., New York City.
Those who have passed preinduction
tests and prospective inductees are
Loth eligible to apply for the course
and are encouraged to do so.

All candidates for the course are re-
quired to pass an aptitude test to dem-
onstrate their knowledge of basic
mathematics, fundamentals of electric-
ity, elementary physics, simple shop
work practice and practical radio. Can-
didates who are successful in passing
the above tests and are accepted for
training will spend one month in an
indoetrination school and five in sec-
ondary sehool where they will qualify
within a few months after their gradu-
ation for a rating of Radio Technician,
I'irst Class, which carries a base pay
rate of $114 a month.

The above is for the information of
those about to be inducted into the
Armed Forces who wish to get started
in the radio end of things. For those
of you who are working ashore and
wish to get back into radio, if you are
a former merchant marine radio officer
by all means get in touch with one of
the local radio unions or the War Ship-
ping Administration office nearest you.

The War Shipping Administration has
recently reported that the recruiting of
an expected forty-three thousand ex-
perienced officers and seamen for the
U. 8. Merchant Marine has been falling
behind the quotas that are required for
the new vessels which are being con-
structed.

D ALCOLM GORDON has taken a

shore berth, as has K. Skaren.
Jack Baxter is still with Isthmian and
reports a new H/F receiver. G. Mor-
gan has taken out a Liberty, F. Buches
is out on a tanker assignment. H,
Meisinger was in town recently on
leave from his duration assignment in
the U. S. Air Forces, where he is un-
dergoing pilot training. T.C. Evans is
out on a Liberty, as is C. Barry. L,

o2

W. Passano was transferred to Nola,
from the west coast quite some time
ago, we learn, Jim Ellis is still on his
old freighter assignment, which he has
been with for a long spell.

l“RED HOWE, general secretary-

treasurer of the Radio Officer’s
Union, furnishes the following addition-
al “hints” on getting started in the
merchant marine, which we are quite
sure will be appreciated by the new-
comers. “Insofar as the merchant ma-
rine is coneerned you do not require a
release from your employer; however,
if you are ‘frozen’ in your job by the
War Manpower Commission, you will
require such a release. Ask your em-
ployer, your Selective Service Board or
consult the nearest U. 8. Employment
Oftice, or an oflice of the War Man-
power Commission.”

Fred continues with a couple of
points we have mentioned on past occa-
sions, “If you are in 1-A you may enter
the merehant marine and hundreds
have done so, but the law requires that
one obtain permission from his Local
Board to leave the United States. This
is usually given verbally, but it is
sometimes given in writing, Your Lo-
cal Board has complete jurisdietion
over your draft status, Visit your Lo-

cal Board and ask them about this.

“There are no particular or special
physical requirements for the mer-
chant marine. Each steamship com-
pany, however, has its own medical
standards. Some companies require
physical perfection, or nearly so, while
others have no physical requirements
whatsoever. If one has a good heart,
good lungs, and is not afflicted with
hernia, he will pass the majority of
physical examinations given by steam-
ship companies. The average voyage
during the war is approximately four
months long. Some are completed in
six weeks, others as long as nine
months. The length of the voyage or-
dinarily depends on the destination, but
it does at times depend on other fac-
tors, such as waiting for cargo, or wait-
ing for troop or military movements.
You will be on the payroll while the
vessel is in port in almost all cases, the
exeeptions being when the ship is re-
quired to spend several weeks in a ship
repair yard. In such cases the crew is
usually discharged. Ordinarily, the
Radio Officer is kept on full pay during
time in port. He is never taken off the
payroll in a foreign port.

"One must have at least a Second
Class Radio Telegraph license or one of
the ‘pink’ tickets known as the “TLT."”

Fred furthers suggests that for the
beginner to enjoy his first voyage,
“Work efficiently, be pleasant and cour-
teous to everyone on board. Remem-
ber that the Captain is by law the
master of the vessel, in war time much
more so than in peace time. He de-
mands a certain amount of courtesy
and consideration, but no salutes, no
subservience, just plain, ordinary
everyday politeness. The Captain is the
only man on board who can order you
around. He is the only man who can
order you to work overtime, and he is
the only man aboard the ship who
can approve of such overtime,

“Many believe that if

1y

they join up with the
merchant marine, they
are exempt from mili-
tary service. This is not
true. Merehant seamen,

9 ineluding radio officers,
/2“ are subject to military
AII service the same as any-
one else; however, ar-
rangements have been
made by which legiti-
mate seamen are de-
ferred. Such arrange-
ments do not apply to
men who wish to join the
merchant marine for the
first time. It applies only
to men who have had
considerable experience
as merchant seamen and
who have followed their
calling since the war
began.

“Under the new rules

2

“That one got their radio serviceman, Go out and see if
you can pick up any spare parts!”

www_americanradiohistorv.com

issued by the Selective
Service System, regis-
trants between the ages
of 18 and 22 may not be
(Continued on page 38)
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Men of the U. 5. and Canada have combined to form a compact, powerful fighting force,

HANDFUL of men put ashore
A on the barren wastelands of the
far North. All they had with
them were crates of supplies and cases
of equipment, and there they stood,
looking at the boxes, wondering what
next—no shelter, no local USO to dash
into for a quiet cup of coffee—just
snow and ice and plenty cold. First
they had to make a shelter of some
sort. They had many weeks of hard
construction work ahead of them and
no one knew—perhaps it would be a
year or two before the ship returned.
After building a shelter to take care
of their immediate needs, they began
erecling their antenna tower. Weeks
were spent assembling small sections
and laying the footing, or foundation.
Much of the construction work was
done on the top half by climbing up and
down and adding one part at a time,
and just to make it easy, there were
about four inches of ice formed around
the steel uprights and cross-braces.
After that came thc construction of
small buildings for equipment —a
tough problem. The Diescl-driven gen-
erators had to be located in one shack,
the transmitters in another, and the re-
ceivers in a third. It wasn't like home
where you could put everything under
one roof. Here the noise of the gen-
erating equipment had to be removed
as far as possible from the receiving
position so as not 1o interfere with re-
ception. Transmitters, too, had to be

July, 1941

Trained shoulder to shoulder. the hand-
picked volunteers. many of them former radio .amateurs, form the First Special Service Force. an organization of specialists.

Hams in Aretic Serviee

By GEORGE W.

SHUART. w2AMN

Former radio amateurs are playing an im-

portant part in Leeping open radio com-

munications under

in a separate building, all of which was
further complicated by the intense cold
and lack of modern mechanical devices
generally used in construction. Despite
the many handicaps, the transmitter
shack was completed and the station
got on the air without a mishap.

One incident which caused some dis-
may for awhile conccrned the cable
connecting the transmitter and re-
ceiver buildings. The transmitter was
located on the other side of what was
thought to be a slight knoll and the
cable between it and the receiver was
laid on the tops of small bushes which
were scattered over the hillside. When
the thaw came, something went wrong
with the cable and a repair crew im-
mediately set out to fix things up.
They remembered the bushes and
started hunting for them, but found

www.americanradiohistorv.com

extireme conditious.

not a single one. They did, however.
notice a few large trees. A glance at
the tops of them revealed the cable on
the very tips. That hill was a large
snowdrift around a grove of trees and
what was thought to be bushes were
actually tree tops.

All was not smooth sailing even in
so remole a place as this. There was
ahwvays some excitement. One evening,
when everything seemed to be going
smoothly, a fire broke out in the re-
ceiving house. Some of the boys went
to work on the fire and others got to
work unhooking rececivers and other
equipment. The situation finally be-
came so serious that they had to throw
the receivers and typewriters out of
the windows and jump out behind
them. This was rather rough treat-

(Continued on puge 89)
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SERVICING HINTS—

Fig, 2. Louis Piazza, repairman for Ragona Radio. Philadelphia, Pa., converling Philco chassis for new tube replacemeat.

ON TUBE SUBSTITUTIONS

Eo
Emn

RELATIVE AMPLIFICATION

MOST
SELECTIVE

800 850
FREQUENCY IN KILOCYCLES

Fig. 1. Ilustrating the effect of the tube’s plate resistance on the
selectivity of a radio- or intermediate-irequency tuned circuit.

www.americanradiohistorv.com

900

By M. S. KAY

Timely tube substitu=
tions. including necessary
cirenit changes for re-
placiug hard-to-get tubes.

TIIE war has brought with it many
additional headaches to radio
servicemen, and by far the worst
is tube replacement. Tubes that are the
hardest to replace seem, at the same
time, to be the most popular. While
other parts, such as resistors, con-
densers, or transformers, may be im-
provised from old parts or eliminated
altogether, no such easy remedy can
be found for tubes. Either the tube is
replaced by a similar one, or the set
remains inoperative. Radio servicemen
have tried many schemes, some of
which work and some that do not, to
meet this emergency.

One of the most popular methods is
the so-called tube substitution charts
that seem to be in great abundance

RADIO NEWS
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and each seems to have its own selec-
tions for these tube replacements.
What usually is not explained is just
how these suggested tubes were ar-
rived at nor any other circuit changes
that might be needed besides the ob-
vious filament voltage change. Surely
the serviceman has a right to know
why certain tubes were picked as re-
placements to the exclusion of others
that seem to be just as good. With
this knowledge would come a better
appreciation of the problems that be-
set the design engineer and it would
allow the serviceman to deal with
these radio sets in a more intelligent
manner. It is the purpose of this ar-
ticle to point out what may or may
not be done and at the same time to
show the reasons underlying the state-
ments made.

To start with, let us take what might
be called a typical receiver and see
just how much leeway there is in tube
replacements. This typical receiver
will have
1—Radio-frequency (r.f.) tube
1—Mixer or Converter
1—Intermediate-frequency (i.f.) stage
1—Detector and audio
1—Power output tube.

With the above line-up, each stage in
most receivers will be touched on. If,
for example, a set should have two r.f.
stages or two i.f. stages or two audio

Fig. 2. Standard r.f. amplilier stage used
in most presentday radic receivers.

voltage amplifiers, then what will hold
true for one generally will hold for
two. Thus, while a six-tube sect is
being discussed (counting the power
supply), actually it may run to as high
as 9 or 10 tubes depending on how
many multiples of the above stages are
used. For the present, no mention will
be made regarding push-pull arrange-
ments, since these call for less rigid
rules than for single-ended output am-
plifiers. Mention will be made after
all other tubes have been discussed.

KR.F, and LF., Amplificrs

For voltage amplification ahead of
the second detector, there are the r.f.
and i.f. stages, both having very much
in common. Almost without exception,
the modern radio set employs pentaode
fubes of the variable-mu type so that
it is possible to consider these without
reference to any tetrodes or triocdes.
Voltauge amplifiers, as distinguished
from power amplifiers, have as their
goal the task of putting the greatest
amount of undistorted signal voltage
on the grid of the succeeding lube.

July, I1Did

Fig. 3. A typical intermediatefrequency amplifier stage used in modern receivers.

Current is of secondary importance.
In Fig. 2 is shown a typical circuit ol
an r.f. amplifier with the plate circuit
primary coil untuned and the second-
ary, leading to the grid of the mixer,
tuned. The purpose of this resonant
circuit is twoflold:

1. To act as a high impedance to the
signal going through and to disregard
all others; and

2. To transfer this voltage from the
primary to the secondary, or grid of
the next tube.

The second purpose need not concern
us here since any set the serviceman is
called upon to repair will have the
coupling and the number of turns be-
tween the primary and secondary fixed
and nothing can be done at this point,
The situation will have to be accepted
as found. However, a good insight
into number 1 above will certainly help
in any replacements that might be nec-
essary in tubes. For example, it might
be instructive to see what effect the
plate resistance of a tube will have on
the @ or selectivity of a tuning circuit.
The results are given in Fig. 1 where
the curves drawn show what happens
to the voltage across the coil when the
plate resistance of the tube, which can
be considered as in series with this cir-
cuit, is changed. One glance will
reveal quickly-the desirability of large
plate resistances. For this purpose a
pentode tube fits in nicely, not only
because it has a high plate resistance
(usually near one megohm) but also

a large amplification factor, another
valuable feature. Couple this combi-
nation with a small interelectrode ca-
pacitance which 1ends to eliminate
feedback and oscillations and you will
quickly see why triodes are no longer
found as r.f. or i.f. amplifiers. Since
automatic volume control (a.v.c.) 1is
usually employed in most sets, a pen-
tode having an extended cut-off char-
acteristic must be used. A sharp cut-
off tube, such as a 6C6 or 6J7, would
distort 100 easily on high signals and so
could not satisfactorily be considered
as a replacement tube without Killing
the tone quality on strong input volt-
ages. Thus, our line is clear and
sharp, and a pentode with a remote
cul-off characleristic is necessary.
Turning from the r.f. to the i.f. am-
plifier (a typical stage being given in
Fig. 3), it is seen that identical condi-
tions prevail with just one exception.
The primary coil is also tuned here.
This may give rise to a greater selec-
tivity in the i.f. transformer, bhut that
is about all. Everything said above
stil! holds true, including the use of
a.v.c. Generally the same tube can be
employed in either the i.f. or r.f. stages.
Now how would all of the preceding
discussion be of help to servicemen in
replacing tubes? Just this—suppose a
set is brought in which has a bad 6SK7
in either the r.f. or i.f. stages and there
is no repiacement ol this type on hand.
Knowing that a variable-mu pentode
was desirable, he might thumb through
a tube manual and end up with any of

Fig. 4. Using a 6A8 converter lube as a combination r.f. amplifier and oscillator.
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Fig. 5. A B6SA7 converter tube used as a combination oscillator
to a.c.d.c. receivers.

and r.f. amplifier, pariicularly adaptable

the following substitutions, all of
which would work in the space left by
the 6SK7 mentioned ahove.

First Choice
6D6
6K7
6UT G 6S7T G
TAT 7B7
L7 7G7/1232
39/44
8

It will be noted that a division has
been made in the tubes chosen. The
reason for this lies in the many midget
sets that have their filaments wired in
series. To replace a 6SK7 with the
least amount of circuit changes, it is
desirable to get a tube that can be
placed in this series circuit without the
necessity of shunting resistors or hal-
last tube changes. Hence, any one of
the first 7 tubes should be first choice,
if on hand. Of course, if parallel oper-
ation is used, such as would be found
in a.c. transformer sets, no such diffi-
culty arises and any of the above 6- or
7-volt tubes would do nicely. Some
readers may wonder about the 7-volt
loktal tubes in the above selection.
Experience has shown that they work
just as well at 6.3 volts as at 7.0 volts,
the only difliculty involving a change
from octal 1o lokial sockets. For ex-
ample, a 7-volt tube that draws .32 am-
peres current can be used in the same
circuit as a 6.3 volt tube taking .3 am-
peres. This is a good point to remem-
ber

With a tube selected, the next proh-
lem confronting the serviceman is
socket connections. A 6SK7 is a single-
ended tube while all of the 6-volt tubes
listed have grid caps. Hence, the grid

Second Choice

Fig. 6. Cenverting a 6A8 circuit when substituling a 6SA7
tube. Satistactory results can be had with proper changes.

a6

lead from the i.f. transformer or an-
tenna coil (depending on which stage
is being considered) must be brought
10 the top of the tube. In addition, the
socket connections must be rewired, a
job of 15 minutes with a tube manual
at hand. If awv.c. is used (as it almost
always is) no changes need be made
in the a.v.c, resistor. The remaining
problem left is the cathode bhias re-
sistor. From the plate and screen cur-
rent values given in any tube manuat,
the bias can be computed. One point
may be mentioned in passing and this
involves the realignment of the set
whenever replacements are cffected.
This is due to the change in tube ca-
pacitances that will unavoidably ap-
pear each time a changeover occurs.

The above problem was not very dif-
ficult; it involved only a little knowl-
cdge of the correct functioning of
tuned voltage amplifiers. If the ad-
vantage of a remote cut-off tube over
a sharp cut-off had not been recog-
nized, then probably the following
tubes would have been added to our
list above as possible replacements for
the 6SK7.

6C6 6WT All sharp cut-off tubes.
6J7 c?
6SJ7 77
Recognizing their limitations, it was

possible 1o omit them. If desired, even
12-volt tubes like the 12B7, 12K7, or
12SKT could have been used, but these
would have involved filament changes
that are best left alone unless abso-
lutely necessary. However, just to
make this discussion complete, let us
see what changes would be neccessary.
As an example, suppose the 6SK7 is to

www.americanradiohistorv.com

was formerly used.

Fig. 7. Converiing a receiver for a 6A8 where a 6SA7

Few changes are necessary.

be reptaced by a 12SK7. It is quite
apparent that when putting the 12SK7
in the circuit it will mean that 300
milliamps. would flow through its fila-
ment which was designed for only 150
ma. Thus it is necessary to bypass
half of the 300 ma., or 150 ma. Use
the following formula:

v
Rs
| I

AY voltage of replacement tube

1 current of tube in set

1 current of replacement tube

R resistance of shunt resistor
v 12.6

I I 3—.15

84 ohms

Hence, an 84-ohm shunt must be placed
across the 12SK7 for proper operation.
The reverse job, that of replacing a
12SK7 with a 6SK7 is even worse.
Here, 84-ohm shunts must be placed
on all the other 12-volt tubes that re-
main in the circuit. The ballast tube
or dropping resistor would likewise
come in for alteration, The general
formula for substituting tubes of one
current raling into circuits containing
series-wired tubes of another current
rating is:

Ve
In—1In

R,

Where:
R = resistance of shunt resistor
across tube “B”
A4 filament voltage of tube “B”
I. = filament current of tube "A"
I = filament current of tube “B”
(Continued on page 128)

Fig. 8. Standard 6KB converter circuit used as g dual oscil-
lator and radio-frequency amplifier in mulliband receivers,
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eenil. 7 OHM“TE EXPERIENCE :

ce., / /MAKES A DIFFERENCE

[
o * . You get the benefit of Ohmite experience in meeting
»
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ey

the varied requirements of innumerable applications
... in pioneering new rheostat, resistor and tap switch
¢ devclopments . . . in producing the widest range of
v types and sizes to answer every control need. Add to
" this, the long service-record of Ohmite Units—their
proved ability to function under the most severe
opcrating conditions.
Such experience in resistance control is invaluable t0
engineers designing new devices 10 defear the enemy
or planning new products for the postwar era.
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.
.
®
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Send for Ohm's Law Calculator

Helps you figure olims, waits, volts, am-
peres—yuickly.  Solves any Ohm’s ‘Luu'
problens with one setting of slide. Send

only 10¢ in coin to cover the cost of hand-
ling and mailing.

OHMITE MANUFACTURING COMPANY
Foremost Manufacturers of Power Rbeostats, Resistors, Tap Switches
4883 FLOURNOY STREET % CHICAGO 44, U.S. A,

2o Riptewik OH M 1 T E

RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES

July. 1944
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15 Park Row, New York City, New York
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QTC
(Continued from page 52)

deferred for any purpose; however, a
majority of Local Boards will usually
grant permission for such registrants
to accept employment in the merchant
marine. Under the Selective Service
System and the law on which it is
based, the Local Boards have almost
supreme jurisdiction over all regis-
trants. A Local Board may grant you
deferment or it may not, depending en-
tirely on how it feels in the matter. If
it refuses to defer a registrant, he may
appeal the decision, provided he has
any legitimate grounds: on which to
base his appeal.

“The War Shipping Administration
will usually ask for a Radio Officer’s
deferment, provided he has had previ-
ous marine radio operating experience.
Deferments usually are requested only
for new men during times of Radio
Officer shortages in the merchant fleet.”

The above observations by Fred
Howe will give the newcomer to the
merchant marine an idea of the “how
and why” of things one should know
and keep in mind. Mr. Howe speaks
from many years of experience in being
and working with and fosx Radio Of-
ficers of the U. 8. Merchant Marine.

MARTSON and O. Roones are

® out on new cargo job assign-
ments. R. Scott, E. Smith, and R. Neill
are among the new tanker assign-
ments. R. Martin is out on a Liberty,
and Kaplan also is out on the same
type of craft. Frank Grimes and A.
Satcholt are both on freighter assign-
ments. Leif Hvidsten has been trans-
ferred to Mississippi. Gordon Berch is
on a Liberty, as is J. Giglic. C. B.
Hughey and C. P. Hoffman, two for-
mer airways men have taken assign-
ments out of the Gulf. C. G. Landman
is back with the Isthmian Line after a
long spell ashore. H. Smith is on a
Liberty. Ted Pataky is likewise on a
cargo vessel of the same type. P. A.
Barker is on a new tanker assignment
out of the East Coast. New tanker
men are K. Gravdal, E. Bryn and L.
Fredrik. Liberty assignments include
H. D. Breeland, C. Crayton and K.
Haeme. C. Seymour, S. Copeland and
G. Carlson are all out on freighter jobs.

WENTY-NINE members of the

crew of an Army cargo ship owe
their lives to the radio operator of
their vessel, Sgt. William T. Betts, Jr.,
who sent out the SOS which brought
about their rescue. Sgt. Betts lost his
own life during the sinking. Many men
who have lost their lives during the
earlier part of the war will be listed
as heroes of the present conflict. The
Radio Officers who came to the aid of
their country in time of war will never
be forgotten for their heroic deeds
whether in the Army, Navy, merchant
marine or various branches of the

Armed Forces. 73.

—30-
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24-HOUR TESTS FORECAST

B YEARS

OF SUSTAINED

i

[Je Jur-Amsco (orporation

MARUFACTURERS OF OeJuR METERS. RNEOSTATS

SHELTON,

July. 1941

" What will happen in 1959 nobody can fore-

NEW YORK PLANT: 99 HUDSON STREET, NEW YORK 13,N.Y.
CANADIAN SALES OFFICE;

tell. One fact is clear, however, The Deldur
potentiameter that you buy today is so de-
signed and constructed as to provide at least
15 years of efficieant aperation. This figure

.. ond it is o conservative one . . . is bosed
on simulated production.line tests in our
laboratory os well as reports from the field.

Cperating at half-cycle, ot as many as
2,500,000 revolutions over a 24-hour period,
a specially-developed rotation tester checks
the endurance of Delur potentiometers. The
wiper travels from minimum to maximum
resistance at rates stipulated in American
Standards Association specifications. Me-
chanical and electrical characteristics are
checked under abnormal os well as narmal
conditions. Effects of day-in and day-out per.
formance are analyzed. Out of these tests
come Delur potentiometers whose depend-
ability con be counted on for extended
period of time. Data sheets upon request.

Support the Fifth War Loan Drive

POIERTIGMETERS IND OIMER PRECISION ELECTRONIC COMPONENTS
CONNECTICUT

560 King Street West, Toronto

wWWwWw.americanradiohistorv.com
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mplitude Modulation Measurements

By GUY DEXTER

Fundamental theory of amplitude-modulation code and voice radio

transmissions. including principles of laboratory measuring techniques.

=

Fig. 1.

becn supplanted by frequency

and phasc modulation systems,
and there is no indication that a com-
plete transition soon will occur. The
economic importance of amplitude
modulation still is considerable—a to-
tal investment of several million dol-
Jars is tied up at present in amplitude-
modulated communication and broad-
cast transmitters and receivers and in
amplitude-modulated instruments for
testing thesc systems.

Certain classes of code and voice ra-
dio transmissions will continuc to re-
quire amplitude modulation; and even
in the event that frequency modulation
(FM)} and phase modulation should
displace this system in some types of
communication, numerous elcctronic
control applications and narrow-band
radio communication still will demand
1

A thorough understanding of the
mechanics of amplitude modulation
and of the methods of testing the per-
formance of AM systems will continue
to bc vital as long as these systems
survive. Heretofore, little complete
guantitative information has been
found in one place in the textbooks and
periodicals concerning both the me-
chanics of amplitude modulation and

AMI’LITUDE modulation has not

LH L

HOOULATION MONITOR

ot
.14

e
NERAL
L

R 38000
RADIO GO
[T

GRMNTRNT DUy
i AT LARDY

the practical measurements employed
in commercial practice. This article
aims lo consolidate this material in
concise form for two types of readers
(1) those who, like aspirants to the
professional radiotelephone operator
license, must acquire fresh knowledge
of the subject quickly; and (2) those
who are in need of a refresher on the
subject.

Mechanics of AM

In amplitude modulation, the succes-
sive peaks of a carrier (both positive
and negaliye) are modified at a rate
corresponding to the modulating fre-
quency. The modulating frequency is
usually the lower frequency of the two.
Fig. 4 shows the appearance of a con-
tinuous-wave carrier before and during
modulation.

The unmodulated carrier voltage is
shown at B in Fig. 4, the modulating
voltage at A, and the carrier voltage
during modulation at C. Observe that
both positive and negative peak ampli-
tudes are altered by the same amount,
with the result that peaks on each side
of the zero axis trace out a pattern,
and that the modulation envelope cor-
responds to the modulating voltage in
frequency, voltage and waveform.

The extent to which the carrier is

www.americanradiohistorv.com

e ﬁr
VLD . o]

Commercially constructed modulation monitor for checking medulation percentage of radio transmitters.

modified (or moulded) by the process
of amplitude modulation is expressed
by the term modulation depth. Great-
est depth is obtained when the peak
modulating voltage is high enough,
with respect to the peak carrier volt-
age, to reduce the latter instantaneous-
ly to zero. (See Fig. 3.)

Fig. 3 illustrates various depths of
modulation. In Fig. 3A, the peak modu-
lating voltage is insufficient to reduce
the carrier peaks instantaneously to
zero (undermodulation); in Fig. 3B,
the peak modulating voltage is higher
than the value required for reduction
of carrier peaks instantaneously to
zero and the carrier disappears com-
pletely for short intervals (overmodu-
lation); and in Fig. 3C, the peak mod-
ulating voltage is of the proper value
to reduce the carrier peaks instantane-
ously to zero (complete modulation).

Since the modulating voltage is sym-
metrical in shape, the reduction of
carrier peaks on one half-cycle of mod-
ulating voltage is followed by an in-
crease by the same amount on the next
half-cycle of modulating voltage. The
modulation upswing is thus equal to
the downswing. It is seen from Fig. 3B
that the overmodulation pattern is
characterized by high instantaneous
carrier peaks as well as cut-off periods.
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Important Notice!

We dlacaurage offers to buy or
sell anything lLeyvond the O.P.\.
ceillng prices, and will net know-
lugly accept such ads for the
Spragne Truding Post.

WANTED—One Echophone EC-1 recetver.

new or used. €. C. Collier, Clags 41-1,

Bks. 1. Room F, Sadn. 5, 20Ist AAF.
F.T.D. Corsicana. Texas.

FOR SALE—G-tube Crosley console, like
new, 5 push buttons. 1w0 band. $80 cash
will trade on Echoplhone I1:C-1, or llaili-
crafter S22R Skyrider Marine. M. L.
Grigsby, Granger. lowa.

FOR SALE OR EXCHANGE--IICA
ACR111 Comm. type l6-tube. 550 to 35.-
000 ke. ftull-band coverake receiver with
niatched speaker; Sky Budd¥ communica-
tlons recelver complete: Collins 32-B ro-
dio tcleplhione-telegraph transmitter capa-
ble full coverage an¥ [req. between 1600
to 15,000 ke. complete reads for 110+ A.C.
60 crcle power line operstion. Is certificd
sxnd registered with F.C.C. as per regula-
tions. Would like to ret good all-wave
console home receiver with record chaniter.
Geo. I, Pasquale, 601 Bashford Lane,
Alexandria, Va.

FOR SALE—Hammarlund °“*Comet Pro**
complete, 15-500 M., tubes, B™ 1*.3M.
spkr., $35 fo.b,  J. Itepke. 1553 E. 18t
St.. Brookbyn. N. Y.

FOR SALE-—Hallicrafter SX-21 complete
with speaker in matehing cabinet, perfece
conditlon, $85. Fred E. Fralick, Box 222,
Salem. Ore.

WANTED FOR CASH — Good capacltor
analyzer, or will trade Powers GA pro-
jeetor mechanism. lens and stand, with-
ont motor or lamphouse. Viocent Ma-
chek. Jr.. De Pue. 1L

URGENTLY NEEDED — Comm. receiver,
6 t0 8 tubes for AC-DC oneration. Echo-
phone EC-1 or EC-4, lloward 115, or
slmilar. Cash. Theodore Lyszezarz, 300
Nichols St., Utica, N, Y,

FOR SALE—Bogen CX-30 amplifier with
treble and bhass controls, In carrying case.
Matched speakers In separate split cases.
Willard  Strayer. 948 W. I'ilncess St..
York. Pa.

WANTED — Y-0-)M, \Veston preferred.
Desceile fully. F. J. Case. 735 W, Henry
St.. I'onmtiac, Jil.

WANTED—Cathode Ray tube, 1, 2. or
new or used. Jullus It Ihulz. 412
N. 26(h Bt., Mliiwaukeo 5.

WANTED — Echoplione EC-1 or Skyv
Champlon S-20H; also G-k multitester or
Itudio City 410. Bob Knellinger, Box
205, Velasco. Texas.

FOR SALE — RME 9D rtecelver. many
truusmitting tubes. SW3 recelver.  Joln
!"' ;II‘Ihnmpson. Hi0 W, 47th St., Culessgo

WANTED—WIIt buy or trade for 100 ke.
erystat or any std. make of 50 or 100 ko
freaneney  standard.  i'lenty of trading
stock avnilable. P. A. Brown adlo
Servive. 135 E. Church 8t.. Marlon., 0.

ay llallteraftore S-200t:

WANTED—1A7, 1R5. ING, 11'5, 110
145, 3Q5, 1LCs. 1LAS, 1LK J1
1LAY, 3525, 128A7, 7A8, 128K7, |2
128Q7, 5016, 3514, 12A8 tubes.

Carter. P. 0. Box 104, Timmongville. 8. C.

FOR SALE—Two F-123-A Federal xmit-
ting tubes: two =10 xmittIng tubes, RCA
five 6L6 tubes, RCA; seven 1X5G aml
one type A5G tubes. Al new In sealed
cartofis. B, K. Iackle,_ 3165 De Saix
Blvd.,, New Orleans 19, La.

URGENTLY NEEDED — Omc meter for
Jackson 2642 multitester: also two 0A3
tubes. Cash. Jacks Service Nhop, 221
Meredith Ave., Onaha 11, Nebr.

WANTED FOR CASH—Carter genemo-
tor. 400 V d-¢ 200 mils. or 400V ¢-c 250
mils. 6V input.  William Mucres, 154
Woodland Ave., Canipbell. Obio

WANTED—Two 3525 tuhes and two 3
speakers of 450 and 2000 ohm fields
Also want other tubes. parts. and eqpt.
inel. vhone plckups and motors. Iluve
some parts for sale. \What do you need?
T'erry M. Peterson. 1116 Eim 8t.. Clarks-
ton, Wash.

FOR SALE—Rider's manuals Nos. 5 and
7: Hickok T-53 tnbe checker: Subreme
Giant 320 set tester; J. T. Slocomh 1

micrometer; set of 9 shockless hnt drivers;
5 Economy PP-300 I'M speakers; Green
Flyer 78 rom. 110V, 60 cr. phono mo-
10T two steel storake cabinets 13'4x10lix
11%”, slx drawers; set N.It.I iadio
course; GRO P'hilco recefver: 14" G.FE. )

namlc speaker, Roland ¢ilmaln, 53
Francesea Ave.. Somerville, Mass.

WANTED -Two 0-1 ma__ meters._ Triblett
321, 3 round meter. Norman Lefcourt,
510 l!ullhlns St. S.W.. Atlunta, Ga.

FOR SALE OR TRADE—Automatlc rec-
ord Chahier. compl. with amp. Holds ten
10” records, plays hoth sliles. has 20 push
huttons. 15" speaker. $150 cash or what
luve you? Don T. Arata. Denson. aArk.

WILL TRADE ecither a 6AB, 6C5, 6KT,
G6L6 metal for a 117Z6 rectlfier tube, All
new tubes. WIll not sell. Frank A
Smith. Box 371, Midland, Texas.

FOR SALE—Hickok 55XX tube tester.
completely modern: Rider's marnuals 1-1
inecl. llke new: about 60 popular luhes
good siock of resistors & eondensers;
some vol. controls: one metnl chassls
stand.  Will sell all or part. Flovd Wil-
cox. Box 184. Akron. lowas.

WANTED FOR CASH #5542 S\lhu‘mo
V-0-M: KRlder's manuals: 1a:: 11
IN5: 3Q5; 35Z5: 50016 tubes: RCA- Ilder
chanalyst.  G. S. Hobbs. I 0. Box 307.
Suftolk, Va,

WANTED—SItnal gRenerator. Illckok
#18 or I"'S.G. 15 AMust be a-1. P
Calubrese. 725 Elton Ave., BronX. New
York 35, N. Y.

FOR SALE—New tubes. one, two anal
three of each. as follows: JAI1*; LAMGT:
1A7G:  105G:  1DIG: 117N LG4G
1144 1115G: INSQG: 1AG; 2\1 5WI:
GAB: GFG: GJBM: GL7: 6Q7; 6SO)TQT:
GVM‘. l2l\.("l' 12807: 19: 26; 27 30%

33: H 3I\l 11: 42; 75. \\'III Ay
tnsh for onc TOLTGT aml one 12ARM or
7T tubes. Chrla. Isford. 2007—6th St.,
New Westminster. I. C.. Canada.

FOR SALE-—Onc supertester, model 411
Ik, N.C. I'vlce $30 or will trade for Su
preme ile lnxe analvzer 333, Ple. Aaron
Hollandmorltz. 313 AM.t%E. Gd. Co..
angel Island, Callf.

WANTED Comnnmlcntlmn recelver  suth
Echioiono EC 3:
1 A3

Nutlorul NC-45A. or lio A, I'vt,

an
Ellwood K. Davis, N&Q Company. 1318

LEng, Const. Bn., Camp Sutton, N, C.

SPRAGUE TRADING POST

A FREE Buy-Exchange-Sell Service for Radio Men

FOR SALE—)elssncr all-wave tuner for
456 ke, 1) Bo L trans, Used, but In
A-1 condition. $22.50 F.0.15.  Clhau
dagraph 18" I'\I spenker. factory sery
leed. $75 1IN0, M Vorter. 1713
Larralwe St., Clllcngo 4. 10

FOR SALE—N.ILI servieing course com-
plete excebt lessons 1 to 5. $12 cash, or
will trade for critieal tube types. Doty
Radio Service. 1034 8. Hroadway, Du
ton 8, Ollo.

FOR SALE--RCI® 2702 slg. Renerator.
new cond.. nsed 2 mooths. Sell for eash
or wlll s for kool std condeuser
brldre, or what have you? Wuit’s Hadlo
Service, 911 Shawneo St., Pittsburghk 10,
i"n

WANTED FOR CASH-—-RCI®" AC-DC mul-
titester with Instructlons or euulvalent
1ype tester.  Ralvh C. Davls, 2121 Second
St. S.E.. Cantou 4, O

WANTED—Good tuhe tester. mmitimeter.
and an all-wave sig. Renerator in pood
eonid,, not more than 2 years old. Carl
ton W. Evans, 110 N. Stuart St.. Baltl-
more 21. Ml

WANTED - -Tube checker & mnltitester.
Inte molel. good conditlon. lioh Knel
linger, Box 295, Velasco. Texas

WANTED — GGood analvzer, tube tester,
slg, Renerator. etc. A, T. Llvelro, 1817
22nd Ave.. Tampas 5, Fla.

WANTED-—Complete set of Rider man-
vals 1-13 incl. Also want Rider or Mels
ner chanalizer. Clhierokee Itadio Service,
112 W. Muln St.. Cherokee, Okla.

FOR SALE—fHiekok tube tester. dynamle
noitinal  conductance model T52. Used
only t Year. Ravmond Lemmoas. Itt. |
Walieeney, Kansas

WANTED—Goodl nsed recorder and play
back nnit. any make. B. Stex. 336 Whit
taker St., Sudbury, Out., Canuda.

WANTED FOR CASH- -Returneld service-
man starting hack in husiness will buy
shop equitnent.  \Whnt Rave yoni M. D.
Quinlivan. 49 Dickinson St.. Bilngham
on,

URGENTLY NEEDED—Good isedd shm
checker, slg. kenerator, late tube tester
Cash. Hooad Fleectrie Co.. 3512--53rd 8t.,
Sacramento 17. Callr.

URGENTLY NEEDED Kprague. C-D
BF50 - Jackson. Rolar. or Aerovox con-
denser ehecker. also  1'hilce 030 siknal
tracer. Jack's Ihdlo Servlee. 34 W, Holf-
man Ave.. Lindenhurst, N.

This is Seragoe's special
rapidly as possible.

bring best results, and will be Given

Service-Dealer, Service. Radalo News,

—YOUR OWN AD RUN FREE!—y

wartime advertising service to help radio men_ oget
needed parts anid equinment. or dispose al radie materials they do not need. Send
your ad today. Write PLAINLY—hold it to 40 words or less.
number rceeived, ads may be delayed a month or two. but will be published as
we'll do eversthing we can to help yon—and the fact that
thousands ol pieces of Radio-Electronic cquinment are in oberation today as a
result of sales of *‘swaps’’ made throuuh The Trading Post offer convincing proof
ol the far-reaching enectiveness of this service.
priocity.

Different Yrauling Post ads appear monthly in Radia Retailing-Teilay, Radio
anu  Radio Crait.
right to reject ads which do not fit in with the spirit of thls service.

When buying Capacitors—please ask for Spraguc’s by name.
We'll appreciate it!

SPRAGUE PRODUCTS CO. DEPT. RN-T4, NORTH ADAMS, MASS,

HOW TO SUBSTITUTE
CAPACITATORS Accurately

Besides _listing lhe ‘‘Victery type'’

Sprague Atam Electrolytics ang TC
Tubulars for wartime service use, this
folder contains helpful Information an
making these 18 Capacitor types do
the work of the 473 capacitors nor-
mally included o our catatag. Send
a post card today for your copy,

FOR SALE — One praetteally new in-
structokraph with 10 1apes and souniler
atul Inst. hook, conditlon, $#28.50
Shirley Ince. Itoute 1. llico, Texas

FOR SALE--Nailonal €1Q o 1l10seope,
£25: Soumsl system with two speakers,
0 Want Rider manuals G, 49, 1
17, amd 13, also Clongh-Brengle sig. ged
erator; Rider ehanualvst: and recort pla

¢ Aremils Itarllo Serilee. Llox 362,
Clair Shores. Mlich.

FOR SALE--New tube: 1Q5GT: 1Af
m; T I 1Ty 6RTG: alse 2 Itead
rite 0-1 ammeter. 50e: Lirah 20V a-c tun
ing motor. £1: neon test lamb with socket
& cord, §1: antenna conbling transforni
ers, 20c: chassls pan for 3 tubes (lncl

wetx),  Sfic N. J. Coover. 4617 N
Damen Ave.. Chicaro. 1IN

FOR SALE OR TRADE--Several new -
tuhe ac-de superliet hits,  Newgd
B 1MKAT L 1IN

|||l' tinhes 1
dl A LA T sGT
11726 80 5V3: 43 6SAT: 6KB
0! 9{'5 Bryant Ave., Bronx. New York

Due to the laroe

Ads oHerlng eawmpment for sale

Spradue reserves the

HARRY KALKER
Sales Manager

SPRAGUE CONDENSERS

KOOLOHM RESISTORS

Obviously, Sprague cannat assume any responsibility, or guarantee goods, services, etc., which might be exchanged thraugh the above advertisements

July, 1944
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You can get all your nceds faster from this

one central source. Here's why:

(1) Largest and most complete stocks
under one roof (2) Over 10,000 radio and
¢lectronic items on hand for rush delivery
. .» tubes, parts, kits, test cquipment, public
address. .. for training, rescarch, engineer-
ing, production and maintenance (3) Close
contact with all the leading manufacturers
(4) Centralized procurement and expedit-
ing (5) Technical assistance.

Whether you need one item, or a hundred
« .. Call Allied First!

Write, Wire or Phone Haymarket 6800

ALLIED RADIO CORP.

833 W. Jockson Blvd., Dep!l. 3-G-4 Chicago 7, U.S.A.

FREE
Complete
Up-to-dote

BUYING

GUIDE

NEW Rapid R-F Resonance
REPAIR AND and Coil Winding Calculator
REPLACEMENT New, dual-purpose Calculator
PARTS devised by Allied for fast and ac-
AVAILABLE curate determination of resonance
factors and coil winding data.
WITHOUT Simple, easy to use. Send for it
PRIORITY now. No.37-955.

Price net,only. 25¢

A s ds 6 VALUABLE RADIO BOOKS FOR 75c¢

AADID BUILOERS
HANDBOOK
4 L 3

(8% | projects. No. 37-750 . . 10¢

v

} ALLIED RADIO CORP., Dopt. I-G-4

1 833 W, Jackson Blvd_, Chicaga 7, lllinots

1t Please send the fallowing iloms {($__ enclosed)

: 0 37.750 0 ar-7s2 [ 37-754

' 037751 [ 37.753 037755

: [J At 6 Rodio Books [] Free Catalog [] Calevlaior

: MNome

[}

§ Address.

1

1 Chy— — _State

]

e o o oo D wm s ST R D b D G T MR G SR R W GD GD e S D S W G =
G2

RADIO BUSLDERS' HAND- RADIO-FORMULAS & DATA
BOOK. Simplilied theory and BOOK. Handy, pockel-siza ING. Shorl cuis in trouble-
manual. Ne. 37-752 ... 10c shooling. Ne. 37-755 .. 10c

Specially prepared by technical experts for radio training aud for belpful
reference. Priced only to cover cost of preparation and mailing.

SIMPLIFIED RADIO SERVIC-

| DICTIONARY OF RADIO RADIO CIRCUIT HAND- RADIO DATA HANDBOOK
\ TERMS. Easy-lo-undersiond BOOK. Schomatics and Plc- Formulos — Tobles — Chorts
definitions. Na. 37.751 ,10¢ Vorials. No. 37-753....10¢ No.37.7%54,,..,.... V. 2%¢
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Fig. 2 illustrates modulation depth
for complete modulation, correspond-
ing to the pattern in Figure 3C. For
this condition, the peak modulated am-
plitude (M) is equal to twice the un-
modulated amplitude (C). Peak am-
plitude of the modulating voltage is
represented by (m).

For quantitative determinations of

o
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Fig. 2. Modulation depth for 100% modulation.
corresponding o pattern shown in Fig, 3C.

modulation depth, the extent of modu-
lation may be expressed by the ratio of
peak modulating voltage to unmodu-
lated carrier voltage, termed the mod-
ulation factor;

Mod. Factor (F) ——— e e (1)

[ C
From the foregoing discussion, it is

seen that the modulation factor for
complete modulation is unity, since
(from Fig. 2) M is equal to 2C. 1t is
seen also that for complete modulation,
the peak modulating voltage and the
peak unmodulated carrier voltage
must be equal (m = C, or M-C = C).
In cases of undermodulation, the factor
is some value less than unity because
the peak modulating voltage is less
than the peak unmodulated carrier
voltage. Conversely, in overmodula-
tion, the factor is greater than 1, since
the peak modulating voltage is higher
than the peak unmodulated carrier
voltage.

Depth of modulation may be ex-
pressed as a percentage by multiplying
modulation factor by 100;

M-C
% Mod. (100) penwin e meaewe's (2)

In express(i:ng modulation depth, it is
customary to employ the percentage
modulation figure. Complete modula-
tion (factor of 1) is thus 100 percent.

Amplitude modulation is accom-
plished by superimposing the alternat-
ing modulation voltage upon one of the
direct voltages of the carrier generat-
ing tube. Thus, the modulating voltage

[ may be introduced in series with the

direct plate, screen, grid, suppressor,
or cathode voltages.
In power-modulated amplitude-mod-

|ulation systems (e.g. plate, screen, or

plate-screen) the efliciency of the car-
rier voltage generator remains con-
stant. The a.c. modulating voltage is

| equal to the d.c. electrode voltage and
[is added to the latter on one half-cycle

and subtracted on the next, thereby
swinging the direct voltage between
zero and twice its unmodulated value

lduring complete modulation. Input
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living with
electrons

simg

Only a short time ago—when the principles of
radio were discovered—men began dimly to
realize the versatility of electrons. But it was not
until war came, with its deadly challenges, that
men really began living with electrons, utilizing
them in amazing applications in ships and
planes and batde vehicles. Their versatile per-
formances promise future applications that will
make ¢lectronic devices a part of our daily lives.

Declco Radio has been working in close coopera-
tion with Army and Navy engineers to help
make electronics an increasingly effective
“weapon’ of war. The assignment has called for
full utilization of Delco Radio’s research labora-

tories, engineering background and production

July, INI1¢

facilities, by means of which principles have

been explored and exploited, designs evolved to

apply these principles, and complete equipment
manufactured with speed and skill. To all radio
and electronic applications, Delco Radio brings
its long experience in volume production of

precision radio instruments.

DO MORE THAN BEFORE-
BUY MORE WAR BONDS

DEICORAUID

DIVISION OF

@EMERAL MOUMIRS
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RADIO MASTS

STEEL CONSTRUCTION CO., Inc.
Elizabeth 4, New Jersey

64

and TOWERS

\
/ SPEED KING
illustrated) \
5 to 200 f1,

. 1poc
Y shnpﬂ"c‘:‘ ,10ro9e
=

AlsO

Whatever your problems may be,
HARCO con solve them from every
Engineering angle, If none of our 16
Standard Designs meet your require-
ments, we ¢an give you a "Custom
Built" job.

Please send complete design specific
cations when inquiring for detailed
information,

power is thus varied at the modulation
rate.

In efficieney-modulated systems (e.g.
control grid, suppressor, grid bias) the
efliciency of the carrier generator va-
ries cyclically throughout the modula-
tion eyele. Input power remains con-
stant and output power is varted at the
modulation rate.

Vdvantage of Complete
Moduilation

From Fig. 3A, it is apparent that
an appreciable percentage of the total
carrier voltage is unalffected by the
low-value modulating voltage. Under-
modulation thus does not make fullest
use of the available carrier.

Fig. 3B indicates that a very high
modulating voltage is applied, but the
waveform of the latter has been dis-
torted, and the cut-off periods resulting
from the large negative swings of mod-
ulating voltage introduce the effects of
an interrupted wave. Notable among
these effects, due to high damping, is a
broadening of the entire modulated
signal.

The 100-percent modulated wave

CUT-OFF PERIOD

is 00¢

Fig. 3. Illustrating the various depths
of modulation. (A) Undermodulated. (B)
Overmodulated. (C) 100°% modulated,

(Fig. 3C) utilized the maximum mod-
ulating voltage which may be combined
with the carrier voltage without wave-
form distortion or cut-off periods. This
condition makes possible maximum use
of the carrier.

Required Measurcments

Modulation Percentage.
Modulation percentage is checked by
measuring the peak modulating volt-
age for a given carrier voltage, or by
comparing peak modulation and ecar-
rier voltages. Electronic modulation
meters are employed in the former op-

(A}MODULATING VOLTAGE /\/\

(CImoouLaren c;[nﬂ_
il ‘f m
Al

Fig. 4. The appearance of a continuous
wave carrier before and during modulation.

{B)UNMOOULATED CARRIER
e —

‘I'“W' | HIJA]I.{]I
I

MODUL ATICN ENVELCPE

eration, cathode-ray oscilloscopes in
the latter.
Carrier Shift.

In a distortionless AM system, there
must be no change in the average val-
ue of carrier voltage throughout the
modulation cycle, Carrier shift under-
modulation results in carrier frequency
instability. Carrier shift is detected by
a diode-type v.t. voltmeter, the deflec-
tion of which remains constant in the
absence of carrier shift. This meter is
generally a part of the standard mod-
ulation percentage meter.

Frequency Distortion.

Since all harmonic components of
the modulating voltage act to modify
the carrier voltage amplitudes, fre-
quency distortion will be present in the
modulated signal whenever modulating
voltage harmonics are appreciable.
Frequency distortion occasionally is
introduced alse by various factors in
the modulation process.

Distortion meters are available for
checking harmonic content of both the
modulation envelope and modulated
signal.

Noise and hum level in both the mod-
ulation envelope and modulated signal
may be checked by means of the stand-
ard distortion meter. Provision is gen-
erally made in these instruments for
measuring the voltage due to noise or
hum and in some instances for dis-
tinguishing between the two.

Fig. 5. Circuit of modulaticn monitar as depicted in block diegram form in Fiqg.
8. Photograph of complete professionally-constructed unit is shown in Fig. 1.

MOCDULATED
R FNPUT

www.americanradiohistorv.com

*———TD POWER LINE ——

-‘P
T
ZTa
5:’
wa
Za
of
o

[

RADIO NEWS


www.americanradiohistory.com
www.americanradiohistory.com

Three attitudes that hamper war production

KEEPING LABOR ON
LABOR'S SIDE OF THE FENCE

Ignoring successful exomples of many
progressive plants, some executives still choose

to ufilize the croftsmanship but not the

wholehearfed coaperction of labor.
tabor appears to be non-essential

around the conference table.

ONE EYE SHUT TO WORKING CONDITIO )
A healthy and contented worker is a : .. ’ i
good worker — but, unfortunately, some men : .
close one eye to this well-established ] i A
fact. Provisions for maintaining ; — B ﬂ

general comfort and morale on the

production line are shrugged aside, and then

there's wondeirment if output lags.

“I'M BETTER THAN HE IS”

While boys of different colors and
races and religions fight and die side-by-side,
here at home there are those
who practice on un-American form of
discrimination. Overlooked is the actuality
that harmonious relationships of all peoples

can, and must, be achieved.

THERE IS NO PLACE IN THIS COUNTRY FOR SUCH ATTITUDES

At ECA, even a3 in your plant, we have questioned these three allitudes ... experimented . .. eliminated them.
Carrying the fundamental principles of the American dream inte our organization, management and labor function
o3 a single democratic unit. Periodic meetings have been established ... ideas of benefit to both groups are
exchanged. Here we gather suggestions for economy and eficiency. Here originate recreational facilities, group
insurance and medicine plans, our extensive home front octivities. Here developments are born whose value to
the country have been effectively demonsirated. Here our policy of ossigning jobs on the bosis of merit rather than
herltage Is reafirmed. Has our plan worked? Efficiency steadily increases ond production, for exampie, today is six
times greater than it wos twelve months ago. This record gives added support to our propesitlon that, regardiess
of color or creed, to odvance is the common birthright of all men. .. and that mutual cooperation between the

man-in-the-fronl-office ond the man-who-puts.things-together Is not only highly desirable but highly essential,

CLZZ

ELECTRONIC CORP. OF AMERICA
45 WEST I8th STREET « NEW YORK II, N.Y. WATKINS 9-1870

REPRINTS QF THIS ADVEATISEMENT AVAILAGLE, BHAPPE*WILKES INC.

July, 19141 1341
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MR. LITTLE ..«

=

I
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o :

5 One wants radio and electronic com-

; ponents and equipment in dozen units

?‘(J —the other <olls for hundreds. One

w needs help on priorities—the other

-

< has o ticklish technical problem. One

2 ton vse non-criticol poris—the other

o

e usks for made-to-order apporatus. Big

i or little, whotever the requirements,
Lofayerte Rodio Corporation acts as a

w

= friendly cooperotive agent. As leaders

§ in the field, we have the confidence of

9 leaders. We service industry, govern-

o) ment ogenties, the military fortes,

O s

- schools, laborotories, dealers, etc. Why

: don’t you, too, get ocquointed with

wl

= the Lafoyette Radio Corporation’s

[

> method of doing business?

o

o

%k/ Write ar wire lor our new B-page tir-
cular listing needed radio parts, available for
immediate delivery . . . coils, controls, speakers,
condensers, reloys, switches, resistors, trons-
formers, etc. All merchandise subject to prior sale.

Dept. E-7

fa{izywe

901 W. Jockson Bivd.
CHICAGO 7, ILLINOIS

265 Peachtrec Street
ATLANTA 3, GEORGIA

CAPACITIVE
ATTENUATOR

LOW OISTORT:ONM
AF OSCILLATCR

MODULATED SiGNAL PICKUP

t*——0ISTORTION ———|

Fig. 6.

Justvraments for AM
Measurcmenis
An eflicient modulation monitor for
checking modulation percentage and

i carrier shift is illustrated in block dia-

gram form in Fig. 8. Its skeleton cir-
cuit is shown in Fig. 5, and an over-all
external photograph in Fig. 1. This
instrument is widely used in checking
amplitude-modulation radio transmit-
ters continuously while on the air.

This instrument is arranged to oper-
ate directly on radio-frequency energy
picked up from the amplitude-modulat-
ed transmitter, gives direct readings in
modulation percentage, and provides a
visual overmodulation alarm which
will act at once when any preset level
of modulation between 5 and 100 per-
cent is exceeded. It measures modula-
tion percentage on both positive and
negative modulation peaks and re-
quires no direct connection to the
transmitter being monitored,.

The principle of operation of the
modulation monitor may be understood
from Figs. 5 and 8 The modulated
signal, picked up by an antenna con-
sisting of a short length of wire, is de-
livered to a shunt-type linear diode
rectifier, V,, in which the carrier and
modulation envelope are separated by
rectifier action. The d.c. component of
rectifier output passes through the d.c.
milliammeter, M,, whose deflection is
proportional to the average carrier
value. In normal operation, input to
V. is adjusted by means of the capaci-
tive voltage divider to give center-
scale deflection of M,. This deflection
does not change as long as no carrier

Fig. 7.

LTI,

O SIONAL CARRIER
NG MOOUL ATION Nk

GENERATOR Tank
—_— .

Wiring diagram of a

100% MOOULATION

SMALL PICKUP conl

HIGH~PASS
FILTER

LINEAR DIDDE
RECTIFIER

p———NOISE— —

OPERATE
\.
N\,
Kt
Y
o

) SET
CARRIER

noise and distortion meter,

shift takes place in the modulated
signal.

Both d.c. and modulation components
of the rectifier output are presented to
the grid of amplifier V:, a.c. through a
coupling capacitor and the low-pass fil-
ter, L,-L:-C:-C,, which removes radio-
frequency components, and. the d.c.
through the potentiometer, R.. The
latter is controlled by dial graduated
0-100 “nominal modulation peaks,”
seen in the center of the front panel of
the instrument,

The grid of the amplifier, V:, thus re-
ceives two voltages—one alternating,
corresponding to the modulation en-
velope, and the other direct, corre-
sponding to the average carrier. The
latter serves as grid bias, the value of
which is adjustable through R, while
the former is the actual signal. For
any prearranged modulation peak
value, V; is biased to cutoff by means
of the potentiometer R, when the
modulation signal peaks exceeds this
value, the grid bias of the tube V. will
become less negative. At this point,
V. passes a signal through the coupling
transformer to trip the gaseous triode,
Vs, and flash the overmodulation alarm
lamp.

A portion of the a.c. output of diode
Vi is also delivered through coupling
capacitor, C, to a second diode recti-
fier, V.. The latter tube rectifies the
alternating voltage (which is equiva-
lent to the modulation envelope) and
presents it to the vacuum-tube volt-
meter comprised by V; and the indicat-
ing meter M,. This meter is graduated
directly in modulation percentage (0 to

The application of the oscillescope for the measurement of modulation percentage.

ND SIG

i

UNDE AMOOUL ATION OVERMOQOULATION

VERTICAL INPUT

OSCILLOSCOPE —INTEANAL SWEEP ON _~
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TRANSFORMERS
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Consolidated Radio Products Company specializes in 400 cycle transformers to
meet Army and Navy specifications on airborne communications equipment,and
also, supplies prime contractors of the Signal Corps.and Maritime Commission.

Greatly expanded production facilities on a wide range of small and medium
transformers include Pulse Transformers, Solenoid Coils, Search
Coils. Other products include Range Filters and Headsets,

Consolidated Engineers will also design transformers
for special applications or will build to your
specifications.
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“I'll want them
when | get home |

k = L)

C N

MURDOCK
RADIO ‘

PHONES

could only come from long experi-
ence. They have the tested ad.
vantages users like:

* long listening without discomfort.

* ventilation to prevent condensction.

* super-sensitivity to get all that's sent. |

* two-way adjustmenttocontrolposition.

* “solid-built” construction to keep fine
adjustments constant.

*» concealed terminals— fong cords —
lightness — comfort.

In war or peace, remember — jt's
MURDOCK! See these headsets.
Send for new catalogue today!

WM. J. MURDOCK CO.

128 Carter St., Chelsea 50, Mass.

68
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110) and in corresponding decibels, S
is a reversing switch by means of
which either the positive or negative
modulation peaks may be selected for
monitoring.

The modulation moniter is frequent-
ly made part of a complete transmis-
sion monitoring assembly consisting of
modulation monitor, distortion and
noise meter, and low-distortion audio
oscillator.

Distortion and Noise Metler.

The noise and distortion meter is
illustrated in functional block diagram
form in Fig. 6. Its operation in distor-
tion measurements is explained as fo!-
lows:

Output voltage of the low-distortion
oscillator (operated usually at 400 or
1000 cyeles with very low harmonic
content) is applied to the audio system
of the amplitude-modulated transmit-
ter. Use of this oscillator insures a
minimum of harmoniec distortion aris-
ing from the audio signal source.

The modulated signal is picked up by
means of an antenna consisting of a
short length of wire, and is applied to a
linear diode rectifier through a capaci-
tive attenuator. When the meter, M,
is switched (through switch 8 in set
position) to the dicde circuit, the input
signal level may be adjusted to a refer-
ence level.

Output of the diode passes through a
high-pass filter which removes the
modulation frequency fundamental,
but permits all harmonics to pass with
little attenuation. This total harmonic

¢ 0]
DIDOE AMPLIFIER ALAR

PICKUP FLASHER LAMP

CA:HAIEH MODULATION METER

(GRADUATED O-10%]

revensa | | LmEar vr v.u\

Fig. 8, Block diagram of a modulation
monitor for checking modulation percentage.

voltage is then indicated by the cali-
brated attenuator, R, and the vacuum-
tube voltmeter (switch S in operate

l position).

In order to facilitate distortion mea-
surements in terms of the modulation
fundamental, a calibrate position is
provided on the attenuator. When the
potentiometer switch is in this position,
the output meter may be standardized
in terms of the oscillator frequency by
adjusting the voltmeter-amplifier gain
for full-scale meter deflection when a
known portion of the total modulation
amplitude is applied to the amplifier
input.

When making noise and hum mea-
surements, the transmitter is first mod-
ulated at the level with which noise is
lo be compared. The output of the
diode rectifier is applied through a
radio-frequency filter to an attenuator,
and the calibration adjustment is
made. The modulation is then removed,
whpreupon the meter will indicate the
noise and huin level directly in decibels

(Continued on page 124)
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“DRIPPERS"

"Dripper" ans
/ runn of

sal.

“"DURASEALED"

"Durasealed" for high
temperature uses . . . N
End Wax to run out.

PAT. PEND.
Catalog 'Ccpocify Dimensions Voltage List
Number | Mfd  po e Length D.C. Price Inprartant
P6-1 | 00025 | 3/18" |  3/4” 600 30
P5-2 0005 | | 4" 3/4" 600 30
P6-3 001 ) 1/4" 3/4" 600 30
P&-4 002 | 3/8" 3/4" 600 30
P6-5 005 3/8" [ 600 30
P66 | 006 3/8" I” 600 30
P67 0l 7/16" - 600 30
P6-8 | .02 7/16" 2" 600 30
P69 | .05 /16" 11/2" 600 35
P6-10 10 /16" | 3/4" 600 40
P6-11 25 3/4" " 600 50

DUMONT

ELECTRIC CO.

MIR'S OF NEW
CAPACITORS FOR EVERY REQUIREMENT

July, 111
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REDHOT VALUES
in RADIO PARTS!

Combination Table Cabinet

Modern table type phono cabinet, highly
finished walnut. Dimensions: 14" f{ront
to back, 16" side to side, 52" bottom of
table panel to top., height over all, 13",

last e e oY $7.95

7, V. C. BATTERY
4" W. x 2%" H. x %"
D. 39¢ each :
10 for $3.50 g
10 for $3.00 -

2 CELL 114° V. A.
BATTER

Heavy Duty
3%”“ H.x 1" D, x
1%" W,

35¢ each.

TueYear'sBiccest Orrer!

A 10-pound assortment of various usa-

ble radio parts. Every serv- sz'gs

jceman should have one of
Master Drafting Machine

these kits. Only...........

® Biggest time-saver for dimen-
sioned sketches, lettering and lay-
outs ever :?ld_at_ this low pnc;-
Size, 20°x24°. Limited only $3 S

While they iast
Order Today!
FREE: Servicemen write today for tree

catalog listing thousands of replacement
parts.

10% MinimumDeposit Required with Order

RANDOLPH RADIO

609 WEST RANDOLPH ST., CHICAGO 6, ILL

supply.

* Millioas of Parts for Millioss of Rodios”
e S e

0

Manufacturers’ Literature

Readers are asked to write directly to the manufacturer for the liter-

atute,

By mentioning RADIO NEWS, the issue and page, and ea.

closing the proper amount, when indicated. delay will be Prevented.

MICRO.INCH MEASUREMENTS

A twenty page booklet written for
both the novice and the expert on the
subject of measuring in micro-inches
has been issued by Continental Ma-
chines, Inc.

This booklet deals with the funda-
mentals of precision measurements,
and shows how these principles are ap-
plied to production in the daily control
of product quality.

Many photographs are used to show
the new and useful applications for
gage blocks, vernier gages, sine bars,
master parallels, flats and other pre-
cision measuring instruments. Charts
and drawings are used to illustrate the
relationship of various dimensions as
affected by the temperature of the ma-
terials being measured.

A number of new gaging instruments
are introduced and a brief description
of the new mobile inspection unit is
given. The booklet is available on re-
guest by writing Continentul Machines,
Inc., 1301 Washington Avenue, South,
Minneapolis 4, Minnesota,

SOLAR CAPACITOR CATALOG

An unusual booklet has been issued
by the Solgr Munufucturing Corporu-
tion in which the story of capacitors is
presented in simple and non-technical
language.

In both war and peace, the Solar ca-
pacitors have been serving the public
and the story of achievement is re-
flected in this catalog.

A glowing tribute is paid to the work
of the United States Army Signal
Corps. The work of this branch of the
Armed Services is illustrated by six-
teen pages of colored photographs
taken by the Signal Corps and featured
in the Signal Corps issue of Rablo
News (February, 1944).

This booklet makes interesting read-
ing and copies are available upon ap-
plication to Solar Manufucturing Cor-
poration, 285 Madison Avenue, New
York 17, New York.

SWITCHBOARD CONNECTORS

A catalog containing information,
photographs, drawings and data on the
Cunnon Line of laboratory and switch-
board connectors is now available for
distribution.

Included in this bulletin are surface
and submounting plugs and recep-
tacles, straight cord plugs and recep-
tacles, switching plugs and experi-
mental switchboards.

This particular series of connectors
is adaptable to use in various labora-
tory and switchboard applications of

www.americanradiohistorv.com

experimental laboratories both in
schools and industrial concerns.

This 12-page bulletin will be sent
upon request to Cannon Electric De-
velopment Company, 3209 Humboldt
Street, Los Angeles 31, California.

JEFFERSON CATALOG

A catalog covering its line of
fluorescent lamp ballasts has been is-
sued by the Jefferson Electric Com-
pany.

The line covers single, two, three,
and four lamp ballasts and an enlarged
group of bottom lead ballasts which
are now available. Data, dimensions,
wiring diagrams for ballasts and lamp
switches, and comparative mounting
dimensions are also included.

Copies of this catalog, No. 441-FL,
are available from the Jefferson Elec-
tric Company, Bellwood, Illinois.

BATTERY CATALOG

Willard Storage Battery Company
has just issued a new “Special Lines”
Catalog which jllustrates and describes
the Willard Aircraft, Charge-Retain-
ing, Marine, Stationary and Radio
Storage Batteries.

The catalog is available in two edi-
tions, a bound edition for those who are
interested in all "Special Line" bat-
teries and also the edition published in
loose leaf form for those interested in
specific batteries or applications.

Either type of catalog is available
from the Willard Storage Battery
Company, Cleveland, Ohic.

ALEMITE CATALOGS

Four new catalogs have been issued
by the Alemite Division of Stewart-
Warner Corporation giving informa-
tion regarding industrial lubrication.

The problem of keeping machinery
in working condition has been aggra-
vated by the heavy production sched-
ules which require 24-hour service. In
order to care for the lubrication of this
equipment rapidly and thoroughly, the
Alemite engineers have designed sev-
eral pieces of hydraulic equipment for
single or multiple machine lubrication.

The four systems, as discussed in
these catalogs, are LubroMeter sys-
tem, Progressive system, Dual Pro-
gressive system, and Dual Manifold
system. Each of these types of equip-
ment is designed to do a specific job of
lubrication and details of the job to be
handled may be forwarded 1o the Ale-
mite Industrial Lubrication Division,
Stewart-Warner Corporation, 1846 Di-
versey Parkway, Chleaga, 1llinois.
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THE WORLD'’S MOST FAMOUS

HERE'S HOW )

TO “TEST” A
RADIO IN TWO
MINUTES—or LESS

Then fix it in half the
time you'd expect to take!

It you repaie Itadlos for o living
=0r cven If you only ¥‘linker’® with
sustn Oconnionally, the big new, com-
nldtely tevised “editlon of Obirardl's
famnus HADIO TROUNLESHOOTER'S
HANDY is a book you c<annot
nfford (o mius,
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KIND

No previous

training necessary

in 5 Days if Ghirardi’s 972-page: RADIO PHYSICS
COURSE Book doesn't teach you Radio-Electronic
fundamentals EASIER, FASTER and at LESS COST
than any other book! That's how sure we are

that Ghirardi’s RADIO PHYSICS COURSE is
the very best in the fleld!

AsK the men who KNOW what’s good in Radlo Training—the men who have nad to
learn Radio gquickly and from serateh, in the Armed Foreces: the men whe already
have obtained good-paying Radio-Eiectronic jobs in industry! NIne out of ten of
them (as proved hy a receut survey) will tell you that Ghirardi’s famous RaDIO
PHYSBICE COURSE i3 their first cholce as the easiest-to-learn from. most thorough

and jnexpensive Radio book on the market

MOST POPULAR FOR ARMY.-NAVY AND
CIVILIAN RADIO TRAINING

This same Incxpensive book has Elven fhore
beople  thelr busle  Radlo-Electronic  tralning
than any other cver published h
widely ondorsed by men who know. Hecouse of
its sheer merit, 1t_18 more universally used
for home I(udg- and more widely emploved in
- 8, Arm‘{ igmal Corps. Nawvy, a civiiian
schools and eolleges than ony other ook

on
the subfect, W
than"thiss ould you want any better Proot

EVEN (F YOU DON'T KNOW ANYTHING
ABOUT RADIOI

Even if you've had no previons Radio or
Electrical training or experience, I¢'s ennv (o
leatn fom Ghirprdi's RADIO PHYSICS COURSE!
Everyihing that con be done to make learns
inR easy hna been done 1or vou. It palnstakingiy
lx*lnlns everything in detall 8o you  eannot
fail to understnnd. Over 300 specially pre-
pared {llustrations help you te visunlize every
action.  You dont have (o know n singic thing
about Rndio in advance, Al| vou need Is o littio
Sunre readIing timo and a desire to et started
BIGHT for a proftably quture 0 any of tsdlo.
Electronics’ mofy branches—rom service weork

WARNING!

to aviatlon. Military. broadenastin. manufacture

Mg, publle address and many others

SCOPE OF 36 COURSES IN ONE BIG BOOK

Actually, RADIO PHYSICS COURSE gives you
the scopPe of 38 ditferent courses In one con.
venient. inexpensive BIR book, Nothink la Jeft
out. Nothins s condensed. Nothing 1s left to
chance. You learn all you heed (o know. You
don’'t nced to wair for monthly lessons.  You
progress as rapldly as you wilah in your sparg
time and jn the comfort of your OwD homa,

A $50 YALUE—ONLY $5 COMPLETE

RADIO PITYSICS COURSE s neclaime] every,
where as the “‘blggest b nin'’  availlable in
findlo-Electronle trainink. f It were broken
into sectlons and sold ns a course, you'd regary
it as a rain at £30 or more—but_ Yyou ne-
tunlly buy it all here complete in one blg D73
page  handsomely bound book for onl s
$3.30 forelgnl and with our absolute -D
MONEY.BACK GUARANTFE. Gei the Book an
elt ompare it t
See how much more comptiete It 1s, how muen
bettor 1lustrated, how much onsier to uhdert
stand!  You be the judre!

Paper siortages may make it impossible for us to continue mael-
ing the tremendous demand for all Ghirardi Radio Books, Dow't

take chancest Order yours today while they're still available. Use this Order Form.

.‘---‘-------ﬂﬂﬂﬂﬂ-‘---ﬂ-“-l

RADIO & TECHNICAL DIVISION OF MURRAY HILL BOOKS. INC.
Dept. RN-24, 232 Madison Ave., New York 16. N. Y.

for books chevked: or (J send C.0.D, ror this amt. plus postage
I L am wot fully sutisfied. § mny return the books within 5 de¥s und fecclve my money

Enclosed flng §
back

HADIO PHYSICS COURSE
$5.00 {($5.50 forolgn)

Sipeclal "MONEY-SAVING'

1
]
]
]
]
l Combination MODERN RADIO
]
]
]
]
]

SERVICING with the HANDHBOOK

$9.50 ($10.50 forulgn)
Name
Address

City .

OF RADIO

City Diat No.

3rd Edit. RADIQ TROUBLE-
SHOOTER'S HANDBOOK
$5.00 ($5.50 forelgn)

MODERN RADIO SERVICING
$5.00 ($5%.30 foreign)

State

EQUIPMENT

PREPARE YOURSELF FOR A BETTER JOB AT HIGHER PAY IN THE RADIO-ELECTRONIC FIELD

July, 1nt4
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PCHION|Cs.

and what it can mean to post-war Sakes
4 £

i ‘,‘ / [. ; ‘ f ! /

Look chead .. .-Prepore your Salesmen
For the Peacetime Electronic Era to Come!

@ Where will you fit in the flercely com-
petitive markets that will come with the war's
end? Your position can be determined now,

} by the methods you employ now, in the design
and engineering of your post-war products. Right

/
F

now, with the cid of seasoned electronic

ond mechanical engineers, your peacetime items

can be started toward top-rank positions in their re-
spective fields.

Alert manufacturers, with o view toward post-war

sales and quick acceptance of their products, are

vrged to consult with National engineers now,

on matters electronic, electrical or mechonical,

Write today — Your inquiry will receive prompt

attention,

===—QUARTZ CRYSTAL PROBLEMS——-—

Our engineers and crystallographers are ready and
willing 10 help you on the following items:

Crystal Dacillators
Filters

Stabivzais

Timing Equipment
Puiice Transmitters

Radio Recelvers

Toievision Receivers

F-M Recelvers
Teansmittars

H. F. lnted -Communications

Supersonic Devices
Contiol Devices
Dlathe:mic Devices
InduCtion Heating
Frequency Standaids

Address your inquiry 10 —Crystal Division

NATIONAL SCIENTIFIC PRODUCTS COMPANY

Designers and Monufacturers of Electrical and Mechanical De vices
5015-25 NORTH KEDZIE AVE., CHICAGO 25, IWLINOIS

ﬁ
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TECHNICAL BOOK
& BULLETIN REVIEW

“PRIMER OF ELECTRONICS™ by
Don P. Caverly. Published by
McGraw-Hill Book Co., Iuc.,, New
York. 235 pages. Price $2.00.

This latest book to come from the
technical department of McGraw-Hill
Book company, is desighed to acquaint
the average man with some of the
many aspects of electronics.

Of particular value to executive per-
sonnel who must possess at least a
basic knowledge of this much talked of
subject, this text presents the subject
in an easy-to-read manner. The funda-
mentals of the subject are covered in
a systematic manner which will enable
persons who have forgotten more of
their college physics than they remem-
ber to get in step with the science of
electronics,

The most elementary concepts of the
field, including the theory of electric
current, magnetism, electromagnetic
radiation and basic electronics, are
presented. A mastery of this material
should give the reader an intelligent
picture of the broad outlines of the
science which will so vitally affect the
lives of all of us after the peace is won.

“HOW TO PASS RADIO LICENSE
ENAMINATIONS” by Charles E.
Drew. Second edition, Published by
John R. Wiley and Sons, New York.
320 pages. Price $3.00.

In this new and revised second edi-
tion, Mr. Drew has presented much
valuable information for the benefit of
those preparing to take the FOC radio
license examinations.

The author has avoided the inclusion
of extraneous and nonessential infor-
mation and has presented a clear-cut
picture of the type of questipn which
is asked of examinees. In the first
chapter he has covered basic radjo law
as included in the examinations. His
presentation is in the question and an-
swer form, which helps the student 10
become familiar with the license ex-
amination,

Sections of the FCC regulations as
they apply to the radio operator are
included in this text and reference is
made to specific articles to facilitate
quick reference to this particular sub-
ject.

This text is not intended for instruc-
tional purposes where the student has
no knowledge of radio but is designed
for persons who have a knowledge of
radio and merely wish to refresh them-
selves in preparation for the examina-
tions. Mr. Drew has not included
fundamental material or elaborate ex-
planations of circuits and principles.

Rules governing commercial radio
operators, fundamental radio laws,
“Q" code, and frequency and wave-

ength tables are included in the &p-
pendix {or ready reference.

Much new material has been added

RADIO NEWS
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No. 14 IN A SERIES EXPLAINING THE USES OF ELECTRONIC TUBES IN INDUSTRY

1 d
#
»
*
4

Braze small parts faster
and at fower cost with G-E

/4
\ / B

oy, L
i)

Erecrnonic heating for brazing, solder.
ing, and surface hardening reduces opera-
tion time from minutes to seconds. High
speed production, in volume figures, may
be attained with unskilled labor. Elec
tronic heating causes no excessive scale
or blackening —making cleaning easy.

Electronic heating makes it possible
1o apply the exact amount of Leat at ex-
actly the right spot—without allecting
surrounding areas. In fact, the heating
pattern may be so closely controlled that

G.E. HAS MADE MORE BASIC ELECTRONIC TUBE
DEVELOPMENTS THAN ANY OTHER MANUFACTURER

Jualy. 144

electronic heating

The G-E pliotron and G-E phanotron
supply the high-frequency current for

electronic heaters

a completely uniform product may be
turned out in volume. Single or muzlple
operations are readily possible.  Illus
trated is a typical assortment of part:
brazed by electronic heating:

1. Threaded steel collar brazed 1o a steel
elbow, 3000 parts per hour may be pro-
duced with one electronic heater,

ey

2. Carholoy cutting tip brazed 10
sicel ool shank. From 150 to 300 parts
per hour may be produced with one elec-
tronic heater, depending on the set-up.

3. Threaded brass collar brazed to brass
tube. 300 parts per hour may be pros
duced with one electronic heater.

4. Tinned copper connections brazed to
nickel-chrome resistance wire. 1500
parts per hour may be produced with
one electronic heater.

There is a complete line of G-E elec-
tronic tubes for innumerable industrial
jobs. Through its nation-wide distribut
ing system, General Electric is prepared
10 supply users of electronic devices with
replacement tubes.

""HOW ELECTRONIC TUBES WORK"
This booklet will be mailed to yvou on request
it hout 1 Address rn »
¢, A N

® Tune in “The World Today" and hear th
e, m | o r 8
eve [ ree i E T

ove? ( the G-E All
Girl Orchestra® at 0 P M. EW.T, over NBC.

GENERAL @} ELECTRIC
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CREI Shows You The Sure Way

To A Better Job and Securc Carcer In

RADIO-ELECTRONICS

Add Technical Training to Your Practical Experience
and Enjoy the Security of an Important Enginecring Job

CREI home-study training in practical radio-elec-
tronics engineering enables you to go after—and
get the hetter jobs that mean something in radio.
There's no priority on success—but the better jobs
are “‘rationed” to those men who have the necessary
technical ability.

Jobs that provide security—jobs that will mean
something lang after “tomorrow™ has come and
gone —must be won and held on ability. The men
whe will rerain the important radio engineering posi-
tions after the war is over are those men whose posi-
tions are essential—whose abilities are specialized.

CREI home-study courses in Practical Radio Engi-
necring have been studied by more than 8,000 pro-
fessional radiomen, Today, hundreds of ambitious
men, just like yourself, are taking our specialized
sparetime training to give then the technical skill
te supplement their present ability . . . to earn a
better living . . . arul to create a secure place for
themselves in the great post-war world of radie and
electronics.

Don't say YOU haven't the time. CREI courses are
designed to be studied in the most crowded sched-
ules. You can stidly a few hours a week without
interfering with your presenr work. 8o, wrife for
all the facts now—for this is the time to make sure
that your preparation for post-war snccess shall not
be “100 little, 100 late!”

CAPITOL RADIO ENGINEERING INSTITUTE

WRITE FOR
FREE 32-PAGE
BOOKLET

'Your Opportu-

nity in the New

world of Elec-
tronics’”

Il you have had
professional or
amateur radlo ex-
perience and want
10 muke more
nensey—let us
prove to you we
have something
¥ou need to qual-
Ity for a  better
radio job. To help
us intelligently an-
swer  your  inqulry

I'LEASE STATE
DRIEFLY YOU'M.

o 0
ENT PQSITION.

JIOME STUDY COUMSES IN I'RACTICAL. RADIO-ELECTRONICS
ENGINEERING FOIt PROFESSIONAL BELF-IMPROVEMENT

| to this edition, including additional in-
formation on modulation, oscillators,
amplifiers and rectifier power supplies.
esHOP JORB SHEETS IN RADIO™

by Robert Neil Auble, Book One,

Fundamentals. Published by The

Macmillan Company, New York. 134

pages. Price $1.50.

A systematic presentation of the
fundamentals of radio is made in this
manual designed for laboratory work.
The manual is intended for use in con-
junction with lectures in order that the
student may have a practical, as well
as theoretical knowledge of radio.

The author has stressed the impor-
tance of good tools and their proper
application, and in order that the stu-
dent may acquire a facility in the use
of laboratory and shop equipment, the
text opens with shop projects in sol-
dering, correct wiring and proper use
of tools.

After the student has learned to use
and operate meters and various meas-
| uring devices, he is introduced to

simple continuity checking, replace-

ment, salvage, and coil winding.

The work increases in complexity
until an introduction to the action of
the rectifier tube is made, the more ad-

| vanced work to be covered in a later
publication.

This manual should be brought to
the attention of teachers and those
conducting fundamental radio courses
either in schools or in industry as the
material included and the style of pres-
entation makes this a worthwhile sup-
plement to lectures on theory and ap-
plication of radio.

“ELECTRICAL ESSENTIALS OF
RADI®>* by Morris Slurzberg and
William Osterheld. Published by
McGraw-Hill Book Company, New
York. 512 pages. Price $4.00.

As the title of this book implies, this
text presents the fundamentals of
electricity necessary for the radio and
clectronic worker.

The authors have written this book
for the student who has little mathe-
matical background and a working
knowledge of arithmetic is the only
prerequisite for an understanding of
the mathematics covered in this text.
| Additional mathematics which are nec-
essary for an understanding of the
electrical theories introduced are cov-
ered thoroughly and in a careful man-
ner which permits easy understanding.

By means of everyday symbolism,
radio signals, electronic theory and va-
rious other electrical concepts are pre-
sented to the student in a manner
which allows understanding of the sub-
| Ject by the layman and those untrained

In electricity or radio.

The book is profusely illustrated
with commercial units and line draw-
ings which make for easy recognition
of the subject under discussion. An

Dept. RN-7, 3224—16th Street, N. W., Washington 10, D. C.

Contractors to U, 8. Navy—0U. 8. Coast Guard—Canadion Broadeasting Corp. - Producers of Well-trained
Technical Radiomen for Industry.
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appendix includes most of the electri-
cal data and circuit formulas most
often encountered in electrical work.
The authors prepared this text as a
source book for their high school elec-

RADIO NEWS
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The Legion of Life. .

An army within an army . . . the 75,000 doctors and
nurses of the Army Medical Department have the job
of saving, rather than taking life. The victory they are
winning is magnificent beyond praise. Want facts ?

In the last war, eight of every hundred wounded men
died. Today, ninety-seven of every hundred wounded
recover. And that is not the whole story, either . .. the
tragic toll of men suffering amputation, prolonged hos-
pitalization, recurrent operations and permanent disa
bility is being drastically reduced.

The wartime products of Connecticut Telephone & Elec-
tric Division (field telephone equipment, electronic de-
vices, and aircraft ignition components) are helping
the Army Medical Department to practice its skill and
devotion with greater promptness than ever before.

Meely, 190t 1

Here at home, Connecticut Telephone & Efectric hospital
communicating and signalling equipment (installed be-
fore the war) is also lending a helping hand. Civilian
doctors, nurses, and volunteer aides in understaffed
institutions are doing a job under trying conditions
which too few of us appreciate. "“Connecticut”
equipment adds to their efticiency in hundreds of
American hospitals.

After the war, needed hospital construction will be
one of the most active and important elements of the
nation's building program. "Connecticut” engineers

AR are planning even now to return to
{“ \(;i P the hospital field with new and better
“ A_‘ systems for conununic.ations. srlgrnal-

\ ling, paging andelectronic supervision”.
CONNECTICUT TELEPHONE & ELECTRIC DIVISION
GREAT AMERICAN INDUSTRIES, INC. » MERIDEN, CONNECTICUT

e ¥ LA!AM —
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REPLACEMENT

abimets

| for Cash sales
TODAY...

for Good-will
TOMORROW

These are the Cabi-
nets that are piling
up good profit sales
forDealers & Service-
Men everywhere . . .
Not only are they
answering urgent
needs today s
they’re also building
New Prospects for
TOMORROW

Ask your Jobber . ..
He knows about their success!

Complete line availoble on
1-245 Certification

Sold through all Leading
Jobbers from Coast to Coast

BLANKS

To accommodate
various size chassis

also

“EXACT”

Replacements
Complete line
to fit all standard sefts
(In fine Walnut Veneers)

SPEAKER-BAFFLES

{Wall Type)

5 Sizes . . .
Walnut & Leatherette

PORTABLES

For 10" or 10” & 12" Records

PHONO
(Also in Walnut Table Model)

PHONO & AMPLIFIER
RECORD CHANGER
(Above in Leatherette)

*All mounting panels in blank for
any required adaptotion

Rapio Merchanoise Sates

730 EAST 149th STREET - NEW YORK 55, N. Y.

www.americanradiohistorv.com

tricity classes and for students in tech-
nical and trade schools. It is not in-
tended for the experienced or advanced
student, but fills a definite need for a
truly elementary text. Most books
which profess to be elementary texts
presuppose an advanced mathematical
background and some work in physics,
but in this book the student and lay-
man alike could secure a fundamental
working knowledge of the electrical
problems of radio.

“MARINE RADIO MANUAL™" ed-
ited by M. H. Strichartz. Published
by Cornell Maritime Press, New
York. 528 pages. Price $4.00.

This manual is the first of its kind
to be devoted exclusively to the prob-
lems of the marine radio operator, and
Ensign Strichartz of the Merchant Ma-
rine has written from his experience as
Ship Radio Officer.

This book should prove of value to
all ship radio operators and students in
training for maritime radio license ex-
aminations. Included are sample ra-
dio telegrams and charts, two maps of
Navy and Commercial coast stations
giving working frequencies and corre-
sponding wavelengths which are open
to public correspondence, two maps
showing the radio beacon system and
other pertinent data of value to the
marine radio operator.

The book includes twenty-five chap-
ters covering such diversified subjects
as radio station bookkeeping, maritime
radio history, safety and first aid, auto
alarms, and other information which
the radio operator must have for the
legal and efficient operation of his sta-
tion.

0+

Multivibrator
(Continued from page 31)

usual multivibrator circuits are gen-
erally such that application of the
above formula yields only an approxi-
mation of the required values, which
usually must finally be determined em-
pirically when they must be precisely
known. Again, this has little signifi-
cance in the present case, since the ex-
act frequency of the multivibrater has
little significance. The important fac-
tors are that it be high enough so that
the highest harmonic reguired in oper-
ation shall not be too weak to be use-
ful, and that the fundamental fre-
quency shall not be so high as to space
the signals of successive harmonics too
far apart. The choice of 5 kecs. as a
fundamental, for example, can yield
usefully strong output for receiver
testing up to 30,000 kcs., the 6,000th
harmonic. The separation of 5 kcs.
between successive harmonies is de-
sirably small so that when the multi-
vibrator output is listened to on the
loudspeaker of a receiver under test,
the successive harmonics tend to blend
together into a continuous harsh, raspy
tone, easy to identify and through its
continuous character, permitting of an

RADIO NEWS
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PERCENT OF TUBES 7ESTLD

“Right On The Button’

MU TUAL CONDUCTANCE
LISTRIBUTION CURVE —TRANSCONOUCTANCE

Conscientious electronic equipment
manufacturers avoid special selection of
tubes. When a battlefront tube replace-
ment is made, they want “'on the button”
pertormance. They allow for possible addi-
tive effects of tolerances for other compo-
nents — and for the many minor differ-
ences of equipment assembly, wiring, and
adjustment. Also they realize it is imprac-
ticable to manufacture all eléctronic tubes
of a given type exactly alike. Yet they
demand and deserve close observance of
their tolerances for each tube charac-
teristic. (See A and C on the distribution
curve.) Hytron insists. on still tighter fac-

Mot iy A

tory specifications. (Compare A’ and C’.)

Hytron goes still further. Based on past
experience — its own and others’ — when-
ever practicable a "bogie”, or desired
goal, for each characteristic is set. (Com-
pare B.) Controlled design and production
aim at producing the majority of tubes with
this preferred value, which is not necessar-
ily and arbitrarily midway between toler-
ances. It is rather the ideal for peak per-
formance —dictated by experience and at-
tainable if exact duplication were possible.

Specify Hytron for tighter specifications
— for ‘“bogie'’-controlled production —

for uniform performance.

ANOTHER
WAR BOND

July,

1944
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i


www.americanradiohistory.com
www.americanradiohistory.com

SUPREME

BY COMPARISON
* Current Supreme Models

Model 504-4
Tube and Set Tester

Model 542
Pocket Multimeter

H‘“Hairline Accuracy”

WMWW‘

IN TEST EQUIPMENT?

Military secrecy precludes our
answering that now. But radical
new developments in testing
techniques have been and are
being perfected. Because of
these important advances, when
Victory comes your NEW
Supreme Test Equipment will be,
more than ever, "'Supreme By
Comparison."

SUPREME INSTRAUMENTS CoRpP

G reenmeod, Miss,, V. 5. A,

| easy cstimate of variation in receivqr
sensitivity through obscrvation of vari-
ations in amplitude of receiver output
volume.

The simplicity of the multisignal
generator is evidenced by Fig. 1. It is
seen to consist basically of but two
117L7GT beam power amplifier-recti-
fier tubes and a few ordinary rcsistors,
capacitors, a small a.c.-d.c. filter reac-
tor, an output volume control, two
tube sockets, on-off switch and ordi-
nary cord and plug. The constants and
values of these component parts are
not at all critical, and in this day of
war-imposed material shortages dur-
ing which service time is at a premium
and the multisignal generator there-
fore particularly helpful, most of the
required parts can be salvaged from
the junk box.

[ The beam power amplifier sections
of both 117L7GT tubes are used in a
two-stage resistance-coupled amplifier,
with output fed back to input through
| C2. Phase relationships are such that
the amplifier then oscillates at a fre-
quency primarily determined by the
| formula already quoted. Variable out-
| put voltage is taken from the movable
contact arm of the potentiometer R4
constituting the plate load resistor of
| V2. The reason for variability in out-
put voltage is because of the progres-

i sive fall-off in amplitude of increas-

ingly high harmonics of the multivibra-

| tor's fundamental frequency. Output
will be sufficiently high to overload a
sensitive receiver in the broadcast
band, diminishing as frequency is in-
I creased. The variable output control
allows adjustment of the input to the
receiver to suitable test levels over the
frequency range of well below the
broadcast band on up to about 30 meg-
acycles, the high limit depending only
upon receiver sensitivity.

The power supply, which can pre-
ferably be built right onto the small
chassis of wood or metal carrying the
multivibrator, is the simplest sort of
a.c.~-d.c. power supply. The heaters of
the two 117L7GT tubes, being rated at
117 volts, are connected directly across
the a.c. input after the on-off switch.
With rectifier plates and cathodes con-
nected in parallel, the two rectifier
sections of the two 117TL7GT tubes
function as paralleled half-wave recti-
fiers, their d.c. output filtered by C5,
|C6 and L1. If L1 is unobtainable for
[ some reason, both it and C6 may be
|omitted, in which case the multivibra-
tor output will be modulated by the
a.c. line frequency. This may even be
desirable as a means of providing
casier identification of the signal heard
in the receiver.

The entire unit can be assembled in
almost any form convenient to the
builder, using such parts as he has
|available. Almost anything can serve
las a chassis, though it is suggested
that the instrument be assembled upon
a chassis about 2" wide by 7” or 8”
|long. It may be enclosed in a small

metal or wood cabinet.

Once built, operation is so simple
that if parts are not defective or of

||
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markedly incorrect values, the multi-
signal generator will function “right
off the bat,” assuming wiring to be
correct and tubes good. If a metal
chassis and cabinet are used, there is
no danger of shock from the a.c. mains
voltage, since the a.c. circuit is not
conductively connected to the chassis,
and reaches ground and output circuits
only through the .01-xfd. insulating ca-
pacitors C3 and C4. These capacitors
also isolate mains a.c. as well as high-
voltage d.c. from the output, so that
neither damage nor deleterious inter-
action therefrom with the receiver un-
der test need be anticipated.

Use involves only connection of the
two output terminals to the antenna
and ground binding posts of the re-
ceiver to be tested, and adjustment of
R4 to a level which will give a usefully
loud signal through the receiver, but
not so great as to seriously overload it
at low frequencies. It will be noted
that the amplitude of the harsh, raspy
note will diminish as receiver fre-
quency is increased. In testing, how-
ever, and assuming the receiver is in
good condition, an average reference
level of loudness may be established
from one band to the next by noting
the similarity in loudness between the
signal heard at the high-frequency end
of one band, and at the same fre-
quency at the low end of the band next
higher in frequency. If receiver sen-
sitivity is equal from band to band,
signal loudness should be identical.

Not only is this simple multisignal
generator the means of fast and effec-
tive checks of receiver sensitivity
throughout each and all bands, but it is
a very convenient means of checking
limiting action in frequency-modulated
receivers, since it generates what
amounts to amplitude noise when seen
by a good FM receiver. While the
multisignal generator output is low in
the range of 40 to 50 megacycles, the
sensitivity of any good FM receiver iIs
high enough to make up for this.

Should the experimentally-inclined
builder not like the 5 Kcs. separation
between output frequencies of the
multisignal generator, he may increase
it by decreasing values of R1, R3 or of
C1, C2. Conversely, he may lower fun-
damental frequency, and harmonic
separation, by increasing the values of
these components, keeping each re-
sistor or capacitor substantially equal
in making such changes. Increasing
frequency will provide more individ-
ually identifiable harmonics, which is
of little advantage except as a means
of increasing upper useful frequency
limit. Decreasing frequency will tend
to gather all of the successive har-
monics, as seen by a receiver, into one
continuous raspy tone. This is most
convenient for qualitative estimating
of receiver sensitivity, but will lower
the upper frequency limit at which
usefully strong output may be ob-
tained. Investigation reveals that
5,000 cycles fundamental, up to possi-
bly 10,000 cycles, is' a practical opti-

mum.
0
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W. A. PATTERSON, President of United Air Liney
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" ..YOU SAY VIBRATOR POWER SUPPLIES CAN
INCREASE SAFETY AND COMFORT IN PLANES?”

MR. W. A. PATTERSON, President of United Air Lines, recently said —
E-L STANDARD POWER SUPPLY

"It is onr belief that the war has advanced public acceptance of the airplane MODEL 307
as a mode of transportation by 20 years. The airlines, like cvery other servi
that caters to the public, must anticipate their passengers’ expectations of new
facilities for greater comfort and safery. United will put in service new, hu
44-50 passenger Mainliners offering comforts, conveniences and thoughtful
appointments surpassing anything herctofore known, and flying from coast to
coast in 11 hours with new devices to assure safe flight.”

E-L is ready right now with Vibrator Power Supplies to bring passengers the greater
comfort of flucrescent lighting as well as the convenience and safety of radio and
radio-telephone. E-L Black Light equipment is available as a safety device for
instrument panel illumination at night to eliminate blinding interior glare and to
provide clear, sharply defined instrument calibration. Engineered to specific spac
and voltage requirements, Electronic Laborarories products are used wherever cur-
rent must be changed in voltage, frequency or type. E L. engineers invite inquiries

\ l
GO LABORATORIES INC.

INDIANAPOLLS
VIBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS, AND ELECTRIC MOTOR OPERATION - ELECTRIC, ELECTRONIC AND OTHER EQUIPHMENT

WWwWW.americanradiohistorv.com
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NATIONAL COMPANY

MALDEN //v_// MASS, U, S. A.

MATIONAL RECEIVERS ARE IN SERVICE THROUGHOUT THE WORLD

wwWw.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

WHAT'S NEW IN RADIO

New products for military and civilian use.

LABORATORY HARDWARE KIT
A kit which is designed to hold 1500
pieces of radio hardware has been an-
nounced by Walker-Jimieson Company
of Chicago.
Of special value to the laboratory
worker, this kit is housed in an 18-com-

partment, clear plastic box and con-
tains small, medium and large screws
with service binder, washer and round
heads, nuts and screws with assorted
lock washers, Parker-Kalon self-tap-
ping screws, spade bolts, rivets, and
switch and volume control hardware.

The majority of the items are of brass
stock and several assorted finishes are
included, namely, nickel, copper, oxi-
dized, cadmium and parkerized.

Prices and shipping data may be ob-
tained by writing directly to Walker-
Jimieson, 311 South Western Avenue,
Chicago, Illinois.

SOLDERING PENCIL

A new, lightweight, compact and
easy-to-handle soldering instrument,
designed for speedy precision produc-
tion has been placed on the market by
Harry A. Unger, Inc.

This pencil is now being used by the
Armed Forces as well as many of the
contractors supplying communications
equipment. The over-all length of this
unit is 7 inches and the total weight is
3.6 ounces.

The heating unit draws 17 watts and
will heat in 90 seconds. The heating
unit is completely replaceable. Al-

=

i i
w1

though originally designed for small,
hard-to-reach soldering operations, the
pencil can also be used for handling
larger, bulkier production problems.
Priority is required on all orders, but
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interested persons should write direct-
ly to Harry A. Unger, Inc., 615 Ducom-
mun Street, Los Angeles 12, California,
for further details.

SOLDERLESS CONNECTORS

A new method, whereby the soldering
of terminal connections may be elimi-
nated from the assembly, has been de-
veloped by Aircraft-Marine Products,
Inc.

By means of this connector, the work
of fitting and adjusting separate pieces
of insulation sleeving over terminal
connections is no longer necessary, and
visual inspection of the connections is
possible at all times. A saving of
material is also effected since insula-
tion sleeving in various sizes is not
required.

The insulated terminal incorporates
another advance in that it also sup-
plants conventional soldering methods.
Press dies, or simple hand tools re-
sembling a pair of pliers, crimp the
terminal connection and the wire it
holds, into a homogeneous rmass, mak-
ing a perfect electrical and mechanical
connection. This method permits uni-

form results in the hands of the un-

skilled worker as well as the trained
technician.

Further information regarding the
details of the method may be obtained
from Aircraft-Marine Products, Inc.,
Harrisburg, Pennsylvania.

ELECTRICAL CONNECTOR

The newest Cannon electrical con-
nector in the Army-Navy Specifications
line is the type known as the AN3101,
according to the proposed AN-W-C-
591a specifications.

Although in general appearance this
type looks like a plug, it has been des-
ignated as a "receptacle” inasmuch as
it has a male coupling thread similar
to types AN3100 and WN3102.

All standard Cannon parts are used
in conjunction with a special barrel.
Shell material is aluminum alloy, with
sand blast and clear Jacquer finish.

www.americanradiohistorv.com

Thread lubricant is used on threads.
Available sizes include. 8 and 16s

and 12 to 36, inclusive. All tooled Cun-

non insert arrangements are adaptabl

and interchangeable in Cannon type
AN3101.
A new booklet describing this line of

connectlors is available upon request 1o .

Cannon Electric Development Com-
pany, 3209 Humboldt Street, Los An-
geles 31, Califorpia. Specify Bulletin
AN3101.

CUTTING HEAD

A new, guaranteed cutling head.
known as the Van Eps-Duotone, is now
available for distribution.

The cutting head has a reed arma-
ture which acts as its own damper,
thus eliminating rubber and other de-
teriorating materials which usually
cause cutting heads to change from
day to day. The measured distortion
is 1.8% at 400 c.p.s.

The head is easily installed and is
equipped with an extra mounting plate
for instant mounting and interchang-
ing when other heads are used. FEach
head is tested at the laboratory and a
graph of the performance accompanies
the head.

Further information may be ob-
tained from Duotone Company, 799
Broadway, New York 3, New York.

BATTERY CONNECTOR

A new development in quick discon-
nect batlerv connectors, particularly
adapted to G-1 standard batteries con-
forming to AN-\W-B-141 specifications
has been designed and manufactured
by Cannon Electric Development Com-
pany.

Based on the screw jack principle,
this new fitting speeds removal of bat-
teries and banishes shorting and fire
hazards. The large handwheel which
turns a gear and disengages the bat-
tery is notched and easily operated by
a gloved hand in subzero temperatures.
The pin contacts in the receptacle are
so cnclosed by its shell that the con-

13
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WHAT WILL THE QUARTZ CRYSTAL DO TOMORROW ?

The fabled princes of Hindustan or the wealthy
Nizam of Hyderabad never owned a gem more
valuable.

The quartz crystal is doing more than rubies
or emeralds to protect our way of life against
the aggressor.

Cut into tiny wafers the quartz erystal is per-
forming with merit wherever fixed radio fre-
quencies are a “must”,

Federal is mass producing
frequency control crystals

for miliu'try use. How many ' | ace
difficult jobs they are doing j TR
is a war secret. But their ver- M L0 !

Even now —in the great FTR
research laboratories —- men
are finding mnew uses for

|
|
i1
satility is unlimited. 'l
|
I

quartz crystals — pointing the way té wide-
spread industrial and civilian use after the war
is won.

Not alone in communications — but in such
widespread applications as precision timing
and measuring devices, television, supersonics,
pressure gauges, filters, generators, induction
heating devices and automatic control equip-
ment, crystals will find new uses . . . a war gem
will become a peacetime servant.

To achieve mass production

Megatherm, Fed-
eral*s pionesring
induetion and
dieleciric heating
squipment, is giv
ing outsianding
production line per-
formance in the
metals, plasiics,
Sfood, textile and
vther Indusiries.

Federal has installed new
machinery and new methods
to speed crystals on their way
to war—and will continue to
be a leader in crystal produc-
tion. Now is the time to get
to know Federal.
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Each coil, condenser or resistér may
be opened or, where it will not damage
the unit, shorted out to simulate actual
conditions in defective receivers. Safety
features have been built into this unit,
to insure protection to the novice work-
ing with the equipment.

This unit has been developed by

Lafayette Radio Corporation, 901 West
Jackson Boulevard, Chicago, 7, Illinois.

INSULATION TESTER

A new insulation tester capable of
handling 500 volts at 10,000 megohms
has been announced by Radio City
Products, Inc. This instrument in-
cludes two unique features, a compre-
hensive electronic multitester and a
capacity meter measuring as low as
0.0000025 ufds. and up 2.000 «fds.

The insulation tester, known as the
Model 665, includes VR 105-30 voltage
regulator tube and its associated cir-
cuits, which insures freedom from
error caused by line voltage fluctua-

!

tions. Thirteen a.c. and d.c. voltage |

scales, measuring from a fraction of a
volt 1o 6,000 volts, are included.

The Model 665 is described in further
detail in the new RCP catalogue No.
128, which is available on requcst to
Radio City Products Company, Inc.,
127 West 26th Street, New Yorlk 1, New
York.

NEW BUILDING WIRE

A new small diameter type SNW
Flamenol building wire for wet loca-
tions has been added to the stanclard
tlype SN Flamenol for dry location to
complete the Flamenol building wire
line, according to an announcement
mmade by General Eieclric Appliance
Division.

This wire has a special thermoplastic
insulation with low moisture ahsorp-
tlon. It Is designed for use in accord-
ance with Seetion 3035 of the National
Electrical Code for installations in
racewuy systems in wet locations, and
is approved by the Underwriters' Lab-
oratorles in sizes 14 to 4/0 inclusive.

It 1s superaging, high in dleleetric
satrength and resistant to oils, acids and
atkalies, is (lume reslstant and will not
aupport combustiion. The temperature
rallng Is 50 degrees C.

This wire Is sellf-protecting and re-
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Products of
"ME RIT”

Fewe faa’w Pante

. PARTS manufactured ex-
act]y to the most precise
specifications.

Long manufacturers of com-
ponent radio parts, MERIT
entered the war program as
a complete, co- -ordinated
manufacturing unit of skilled
radio engincers, experienced
prcc1snon workmen and
skilled erators with the
most mo ern cquipment.

MERIT quickly established
its ability to wunderstand
difficult requirements, quote
intelligently and producc in
quanfity to the most exact-
ing specifications.

Transformers—Coils—Re-
actors—Electrical Windings
of All Types for the Radio
and Radar Trade and other
Electronic Applications.

=, AN

P+ | O)(©) Mgy

Since 1924
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ALL TYPES
AND ELECTR

DATA SHEETS
ON REQUEST

AMERICAN CONDENSER CO&

LTS

4410 No. Ravenswood Ave. . Chicago 40, 1l

86

MANUIACTURING €O,
PHILADELPHIA, U 5 &

When days of Peace return, our
increased facilities and manpow-
er will not only continue in the
production of better Radio and
Automotive equipment, but will
also turn to pioneering other de-
velopments to make the post-
war period worth while fighting
for—Patjence —please.

ANTENNAE and Associated Products

www.americanradiohistorv.com

quires no braid. It has a hard finish, is
smooth and glossy and is striped for
grade identification. The small diam-
eter of this wire saves space permitting
more conductors to be used in one con-
duit or duct, or permitting smaller con-
duits or ducts to be used.

Further information about this item
may be obtained directly from General

| Electric Company, Appliance Division,

Schenectady, New York.

VISUAL TRAINING AIDS

A series of discussional slide film kits
are now available for training and re-
training programs in industrial plants
| and schools.

Three different subjects are covered

| including mathematics, physics and

mechanical drawing and drafting. The
kit on mathematics covers 24 subjects,
and includes 1,087 individual photo-
graphs, drawings and graphs. These
exhibits develop mathematical concepts
for introductory, refresher or review
purposes.

The kit on Air-age physics (mechan-
ics) contains 846 individual pictures to
aid in establishing a visual and mathe-
matical relationship between funda-
mental principles and their application.
The basic and more advanced geo-
metric constructions and drawings are
covered in the third series which con-
tains 1,112 individual pictures.

Prices, delivery and further applica-
tions are available from Jam Handy
Organization, 1775 Broadway, New
York, New York.

HIGH HARDNESS ELECTRODES
A new line of refrigerated resistance
welding electrodes with replaceable
Frostcaps of Mallory-3 metal has been
announced by Frostrode Products.

RADIO NEWS
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- _ “first ultra-high-frequency cable was a
polystyrene bead cable—born of much study and
endless laboratory work. It took the place of
ceramic and fibre insulated lines. Thus, Amphenol
became the pioneer in low-loss cable manufac-
ture—a logical development of leadership in
quality radio equipment—{irmly established
with radic experimenters and“ham”operators
long before war developments required the
mass production of U. H. F. cable.

Since that first polystyrene bead cable Am-
phenol has worked shoulder-to-shoulder with
the designers and developers of equipment
for radio, frequency modulation, television...
since 1941 at the right hand of Army and
Navy engineering officers playing an impor-
tant part in wartiine electronic developments.

Today, Amphenol’s RG Polyethylene
standard— Army-Navy type—cables feature
quality materials, Amphenol workmanship
in every inch . .. product of Amphenol's
latest type extruding equipment, skilled
personnel, seasoned stafl and second-to-
none laboratory. Write lor the catalog of
AMPHENOL RG Cables.

., smooth, properly ¢entered polyethylene covered
wire is extruded by this machine.

By o doren different searching tests Amphenol
RG Cable Is proved before It is shipped.

onl\.“‘o"

rungs
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] “direct deflector connections’ — i 4 “removable graph screen’’ to
For observationsatradiofrequencies | i X / permit special observations— Ploce
when such are desirable. Bt ‘ or replace it with a twist of the wrist,

= —=
VER CENTERING ] SYNC ADJUST.
| ‘ |

VER. GAIN
P

svucsgdCVon
& L
2 #byilt-in light shield’’—The front e i 5 “improved ftiming axis bscil-

of the tube is recessed; you can see lator '*—Range extended to 60 kilo-
transients even in bright light. ’ 'lt' cycles—more linear sweep.

i

i 3 “binding jacks”— Can be used /s B, ) % X 6 “*6-volt AC terminals’‘-—For gb-
with rern.ovub.le binding pests or £ & taining a handy sine wave ordinate
| with locking pin plugs. for calibrating purposes.

'ﬂ’ -'I--’ ':.

-
"

i
4 1

=¥ ; - —a wordly = = .
RCA YICTOR DIVISION « CAMDEN, N. J.
LEADS THE WAY.. In Radio.. Television. . Tubes. . Phonographs.. Records. . Electronics
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These electrodes are designed for
welding operations requiring high elec-
trode pressures, as well as severe high
production service. Construction of the
electrode is similar to other types of
Frostpoints designed for normal elec-
trode pressures in which hard drawn
copper is used for maximum electrical
and thermal conductivity. The finned
internal surfaces distribute the coolant
uniformly, assuring accurate control
of cooling and resulting in reduced
“pick up,” more spots before cleaning
and longer electrode life.

These electrodes are available in %"
and %” O.D., and may be used with
any standard or offset Frostpoint elec-
trode.

Further information regarding this
electrode may be obtained by writing
directly to Frostrode Products, 19003
John R Street, Detroit 3, Michigan.

WIRE MARKERS
Wire markers for identifying cir-
cuits, permanently and at low cost are
available from William Brand and

Company. This product is marketed |

under the trade name of Turbo.

These wire markers are manufac-
tured from standard Turbo insulation
tubing and possess a high degree of
weather and wear resistance, besides
conserving critical material.

These markers are available in any
size and may be installed rapidly and
easily. Identification may be marked
on the marker or may be made accord-
ing to color.

Samples of this product are available
to qualified persons by addressing a re-
quest to William Brand and Company,
325 West Huron Street, Chicago, Illi-
nois or to their New York office at 276
Fourth Avenue.

~30+-

l Hams in Arctie Servvicee {
I (Continued from page 33) |

ment for radio equipment, but the
whole station was back on the air with-
in a couple of hours. Then, on another
occasion during the very cold season,
the transmitter refused to operate,
Close inspection led to the discovery
that the mercury rectifier tubes were
not operating. It was so cold the mer-
cury would not vaporize. Temporary
measures, perhaps a plumber’'s blow-
torch, were put to use, but this called
for more permanent treatment. The
cold weather was expected to last for
several months. Discussing the matter

among themselves, the boys decided |

that the only heat available was that
given off by the Dlesel engines in the
generator house. They then set to
work building a large duct between the
bulldlngs to bring the heat from the
generator house into the transmitter
shack. We have been told that they in-
atalled a tricky regulating system
whereby it was possible to admit cool
fresh alr into the generator house, heat
it, and then pass it on to the trans-
mitter bullding, resulting in a sonme-
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what crude, but very cffective air con-
ditioning system.

Further improvements and still low-
er outside temperatures resulted in the
ducts being used by the men for travel-
ing back and forth between the two
houses without going out into the cold.

That was real Yankee ingenuity, typ-
ical of most American boys and out of
that same spirit has come all of our
great inventions.

The last authoritative report re-
ceived almost two years ago showed
that at the time there were about
15,000 radio amateurs doing service
with the Armed Forces, but that figure
must have increased considerably since
then. Discussion of this subject with
officials who should be in a position to

know suggests a grand total of over
30.000 men in the Armed Forces, either
active Hams at the time of Pearl Har-
bor, or with previous amateur experi-
ence. While there are only about 60,-
000 amateurs on record, one must re-
member that there was considerable
turnover cach year, as new Hams be-
came active and older ones permitted
their licenses to expire. In an army of
eight to ten million, this group of 30,-
000 is relatively small, but important,
because of previous technical experi-
ence.

Many people are now displaying con-
siderable concern for the future of am-
ateur radio, and they seem to think
that no one is giving any thought to the
subject. On the contrary, much

Built to Perform
Priced to Sell

When your Ration Book is
a souvenir and civilian
production again ‘‘begins
to hum', Meck Mirror-
Tone Phonographs and
Sound Equipment will be
ready for Volume distri-

bution because they will
be “Built To Perform and
Priced to Sell”’
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MIRROR-TONE PHONOGRAPHS

* ok

INDUSTRIAL SOUND EQUIPMENT

JOHN MECK INDUSTRIES, PLYMOUTH, INDIANA, U.S.A.

Now York 18: 500 Fifth Ave., Chickering 4-3943 e Chicago 11: 540 N. Michigan Ave., Delaware 1561
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thought and planning are taking place
at this very moment, but remember
there is still a war to be won, and the
winning of the war must be put above
all else.

Then, too, there is little that can be
done about the future of amaleur radio
since it is well known that the signing
of the armistice means just the begin-
ning of many problems, not the answer
to them. The same goes for amateur
radio. While lHams will undoubtedly
be permitted to resume activities at
the conclusion of hostilities, the main
problem will be to fit amateur radio
into the permanent peace plans, and
there at the international conference
will be decided the future of amateur
radio. 30

Spot News
(Continued from page 14)

tions in weapon form. His arguments
against the FCC plan te bar newspa-
pers from ownership of radio stations
threw great weight on the final deci-
sion in favor of newspaper ownership.

Like Commissioner E. K. Jett, Com-
missioner Craven was also chiefl engi-
neer of the FCC, for two years. His

term with the FCC covered a period .

of nine years, and except for a period
of five years between 1930 and 1936,
his service with the government has
been continuous for thirty years.
Commissioner Craven is expected to
join the Cowles interests in a technical

WHAT'S YOUR IDEA OF THE IDEAL POST-WAR
RADIO AND TELEVISION SERVICE BENCH?

&9
AR o
Fd"' -

anett

o
e
F s

SEND ALL ENTRIES TO

BURLINGAME ASSOCIATES

10 MURRAY STREET @ NEW YORK 7, N. Y.
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capacity. The Cowles are publishers
of newspapers in Des Moines and Min-
neapolis, and Look Magazine, and also
contirol several broadcasting stations.

A letter from President Roosevelt
to Commissioner Craven expressed re-
gret at his retirement, and offered
good wishes on his new assignment.

As the present writing no successor
to Commissioner Craven has been
mentioned.

Frank MelIntosh who joined WPB
two years ago, returns to private jn-
dustry as a consulting engineer with
temporary oflices in Chevy Chase,
Maryland. He will be succeeded by
John Creutz, who has been assistant
to Mr. McIntosh for the last eighteen
months.

Before Mr. McIntosh joined the gov-
ernment services- he was a technical
supervisor for the Fort Industry Com-
pany of Toledo, Ohio. He was also
associated with Graybar Electric and
Bell Laboratories. During his tenure
he solved many industry problems and
accelerated material and equipment
flow.

There have been several other
changes in the WPB radio and radar
division. Fred S. Boland, chief of the
program branch, has left to join Fed-
eral Telephone and Telegraph Com-
pany. Succeeding him is Lorenz A.
Adams, formerly with the research
and statistics department. Wesley
Smith is now head of the Component
Recovery section. Kenneth Hathaway
is now in the resistor section, and Rob-
ert G. McCurdy now directs the test
equipment section. Smith, Hathaway
and McCurdy were formerly with
ANEPA.

W. E. Wilson who has been with
WPB for about a year, is now in the
transformer division, while M. J. Mc-
Nicholas has taken over the end prod-
ucts branch. James E. Wallen has re-
turned to private practise, and Leo
Iolleran has succeeded him. Mr. Hol-
leran has been loaned by RCA as a
consultant on vacuum-tube produc-
tion.

THERE HAS BEEN INTENSE AC-
TIVITY ON THE TELEVISION
FRRONT during the past few weeks,
and the interest appears to be gaining
in momentum daily. A great deal of
the accelerated interest was prompted
by the “status of television” statement
made by the Columbia Broadcasting
System.

The statement contained a policy
decision on postwar television, which
advocated a delay in postwar produc-
tion of receivers utilizing prewar
standards. They said that the im-
provements which wartime discoveries
have made possible will permit broad-
casters to offer better and larger pic-
tures. Thus it is important, they
stated, that we have concentration by
laboratories to complete experiments
that will provide this improved serv-
ice.

While it is true that the public has
invested a couple of million dollars in

(Continued on page 101)
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and s JOHNS

That is the plus element you get at no extra cost.* Many manufacturers are producing
plugs and jacks, seme are very clever copies and some are not so clever. Some of these
manufacturers are experienced in making electrical parts and many are not.

In Johnson you get the benefit of a quarter of a century of experience in manufacturing
radio transmitter components and assemblies—a manufacturer who knows transntitter parts
requirements and in fact, to assist the war effort, is actually building transmitters for the
armed forces. Johnson engineers are therefore thoroughly familiar with the applications and
functional roquirements of all transmitter parts and these parts become more than mere
mechanical assomblies. Many products are original Johnson designs and considered standard
for comparison by the industry.

Whother the new "miniature™ plugs foatured abovo, the “standard™ plugs manufactured
by Johnson for yoars, or "specials’ for particular applications, Johnson plugs and jacks are
designed by the same enginoers, produced by the same skilled hands, and carry the same
Johnson guaranteo of quality.

If you have a plug or jack problem, write or call for Johnson's. recommendstions and
quotatlon. Johnson is especially woll equipped to furnish complote assemblies of plugs and
jacks, using any insulating matorials, and in combination with other metal parts.

*In most casos Johnson plugs and jacks are actually loss because of quantity production.

Do you have tho now catalog 96827

JOHNSON
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Observations of Postwar
RADIO-ELECTRONICY

By RAYMOND B. FRANK, WalU

Forecasts of the future developments in the rarious branches

of radio. including television, electronics, and amateur radio.

T THE present time it is difficult
A to forecast the ultimate post-
war future of radio, not know-
ing all of the present and future secret
developments being used by the mili-
tary. However, a smattering of some
of the developments has probably
leaked out, and, from what is already
known, the probable future course of
postwar radio can be charted, with a
reasonable degree of accuracy.
There has been much speculation
and forecast by the Sunday feature
writers, who view many of the new
developments in the light of Buck
Rogers inventions. This viewpoint has
little foundation from the standpoint
of known facts, except possibly in the
ficld of the radiolocation devices which
will have some commercial applica-
tions. Many of the new inventions are
suited only for military use and will
have little or no effect on the general
public. In addition, it is highly im-
probable that the various governments
will release any substantial amount
of information on these secret devices.
Most of the new developments are
not “inventions” in the true sense of
the word, but rather improvements
and refinements. Of course, some of
these have been developed to an amaz-
ing degree of perfec-

by services which are now badly
cramped for space. In addition, these
new frequencies will be far more suit-
able than the ones used at present.
Of course, most of these uses will be
commercial and will affect the public
only indirectly. Undoubtedly, the
greatest application of radiolocation
devices will be for obstacle detection.
Ships, planes, trains, and possibly even
automobiles will be able to proceed in
fog and darkness with perfect safety
with the protection afforded by these
devices. The possibilities of this par-
ticular phase of radio are almost lim-
itless, and the many applications will
no doubt amaze even the most op-
timistic of radiomen. The present
plane protective devices such as the
absolute altimeter, homing devices
and landing beams will be improved
to such an extent that travel by air
will exceed even rail travel in safety.
Ships, by the employment of radio-
location combined with supersonic de-
vices, will be enabled to sail waters
now considered dangerous with abso-
lute safety. Icebergs and derelicts
will no longer present a menace to
ships equipped with these protective
devices. Railroad trains should be
able to maintain much higher speeds

tion and are a far cry
from the original
ideas. The fundamen-
tal principles of radio,
however, remain un-
changed, and anyone
with a good basic
knowledge will be able
to understand any of
the secret develop- |
ments released.
Probably the great-
est result of the pres-
ent wartime activity
in the field of radio re-
search will be the vast
expansion in usable
frequencies, giving
much needed space and
permitting the reloca-
tion of some of the
present Services so as
to allow their present
frequencies to be used

“No wonder you've been talking in your sleep!”
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through mountainous country and
areas of heavy traffic. In addition,
some of the new developments have
possibilities of being used to detect
breaks or weak spots in the track or
roadbed.

The application of these protective
devices to the family automobile of
necessity will await development of
more simple and inexpensive forms
of these outgrowths of war. Because
of the complex nature and high cost
of these units it will probably be many
years before there is much general
application in the field of the family
auto.

Broadeast

In the standard broadcast band there
will be little change and within a few
months of the war's end again we
probably shall be deluged with the
usual run of $14.95 midget receivers.
However one of the real inventions of
this war that undoubtedly will have
much application in all fields of radio
is the static eliminator. This device
should not be confused with those sold
in the past on street corners for 25
cents or so. Its application to the
family broadcast receiver will be lim-
ited at first to the receivers in the
higher price class, with further re-
search bringing it into general use.
With its use, manmade static will no
longer be a problem and reception
that is now highly unsatisfactory in
many areas due to the high level of
manmade noises will rival that of the
best locations.

Inductor tuning will be used in the
majority of home receivers due to its
lower cost. Permeability tuning has
progressed to the point where its use
at the ultra-high frequencies glves
performance that is superior to that
of the conventional coil and con-
denser. In addition, the higher @ ob-
tained with circuits of this type allows
greater gain per stage, with the pos-
sibility of eliminating one or more
tubes and obtaining the same over-all
result.

Great strides have been made in re-
ceivers for high [requencies with the
result that receivers for FM reception
can be produced at a lower cost, giving
a greater number of people the advan-
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ELECTRO-VOICE MANUFACTURING CO., INC. . 1239 SOUTH BEND AVENUE - SOUTH BEND 24,
Export Division: 13 East 40th Street, New York 16, N. Y. — U. S A Cables:

July,

ShotnoWice DIFFERENTIALY MICROPHONE

Model T-45 is its U.S. ARMY DESIGNATION

1944

Developed by Electro-Yoice engineers in collaboration with the Fort
Monmouth Signal Laboratory, this Differentiol "Lip Mike" carries the
voice clearly ond distinctly above the roor of battle. Ambient sounds
and reverberotion ore reduced to negligible levels.

frequency response substantially flat from 200-4000 cps.

Low harmonic distortion

Cancellation of ambient noise, but normal response to user’s voice
Self-supporting, to free both hands of the operator

Uniform response in all positions

Usable when gas mask, dust respirator or oxygen mask is required
Unaffected by temperature cycles from —40° F. to |-185° F
Ability to withstand complete immersion in water

Physical strength to withstand 10,000 drops

Weight, including harness, cord and plug, less than 2 ounces.

&aﬁw Vowe MICROPHONES

Our full line includes Carbon, Dynamic and Velacity medels . . .
at popular prices , . . for public address, industrial sound.

L 4 4 4 4 & 4 4 4 4

sound recording and speech transmission applications.
Consult your local radie parts jebber.
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FREQUENCY

Maximum attenuation of rejection frequencies and
minimum insertion loss at pass band frequencies,
iogether with close tolerances and stability, are
the usual filter requirements of the audio engineer.
The special design of Thordarson fifter coils insures
the desired Q at pre-determined frequencies. Time-
tested production and inspection methods result in
uniform performance o meet your exact needs,
Thordarson filters aré available with glass seal 1er-
minals, asillustrated, for complete herineticsealing.

WRITE US RIGARD,ING‘:TOUR FILTER PROBLEMS

= ON
ORDARS
®) T

fRANSEQRMER DIVISION

THORDARSON ELECTRIC MFG. €O.
305 WEST HURON STREET, CHICAGO. ILL.

Sreccalists Seoece /575

ORIGINATORS OF TRU-FIDELITY AMPLIFIERS

*0ld Man Centralab
"0Old Man" is right
w .. for he ie a real
“old timer"”. There
is no substitute for
experience, and
the "Old Man"”
now, as in the past

twenty-two years,

iestill yourbestbet.
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tages of noise-free, static-free, high-
fidelity reception. The outbreak of
war prevented the public, rapidly be-
coming interested in FM, from obtain-
ing the receivers they desired. This
interest has not abated and undoubt-
edly there will be a tremendous buying
rush for receivers as soon as they
become available. Increased produc-
tion of these receivers combined with
the newer developments will result in
a product within the reach of all.

Many FM broadcast stations that
were planned had to be shelved for the
duration due to the lack of necessary
material, and as rapidly as this mate-
rial becomes available they will be
put into service. The present disad-
vantage of FM, in that it is limited to
a small area and local programs be-
cause of its limited range character-
istics, will be solved by the use of
relay stations, strategically located to
serve all areas. As a greater listening
area is served, the larger sales of re-
ceivers will bring down the cost.

Improvement in audio circuits and
reproducers will be incorporated in
these receivers along with new tone
control circuits that add new life and
realism to music. With the advent of
high-fidelity receivers that require a
large cabinet for proper baflle area,
more of the radio-record player com-
binations will be sold.

The interest in home recording,
gaining rapid impetus before the war,
continues unabated with many people
sending records to friends and rela-
tives in service. Although home re-
cording was originally a gadget and
not 100 much attention was paid to the
quality of the recorders, a great many
people developed an interest in high-
quality home recording as evidenced
by the large sales of semi-professional
home recorders. With this interest
and the desire of more people to make
home recordings comparable in quality
to commercial products, the future
should see the quality of home re-
corders greatly improved. The many
excellent orchestras on the air coupled
with the current musicians ban on
recording will tend to increase the
desire of people to make their own
records.

One of the bugaboos of home re-
cording, the maintenance of proper
cuttling level, can be easily solved by
the use of self leveling amplifiers. In
this manner the dangers of overcutting
or insufficient volume can almost be
eliminated.

Communications

The war has effected little change
in equipment for standard communica-
tions use. Receivers and transmitters
are pretty much the same with any
refinements, being due solely to adapt-
ing the equipment to specific.purposes.
Some improvements have naturally
been made but in general they are a
result of the need for doing particular
jobs better. The shortage of certain
critical materials has caused the sub-
stitution of other materials, and in
many cases materially improved the
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performance of the equipment. A
marvelous job has heen done in the
development of compact, rugged gear
that will work under almost any and
all conditions. True, the circuits are
conventional but the mechanical and
electrical designs necessary to crowd
all the components in a limited space
and still obtain peak performance are
nothing short of phenomenal.

The value of FM for diflicult com-
munications jobs has been definitely
proven in this war, under the worst
possible conditions. Tanks rely on this
form of communication exclusively
as it is the only equipment that has
proven satisfactory under such adverse
conditions. With the advent of peace
we will probably see the almost com-
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plete adoption of this method of com-
munication hy police departments and
other emergency services. Prior to
the war, most departments had either
begun changing over to this system or
were contemplating the change. For
the same iransmitter power the serv-
ice range in most cases is Iwice as
great with FM as with conventional
{ransmissions.

For short-range communication,
such equipment as is typified by the
walkie-talkie and the handie-talkie
will probably find much application
due to its extreme compaciness and
limited range. The day of general use
of this equipment, such as exemplified
by newspaper articles of a man calling
his wife to tell her he will be late for
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dinner appears to he several years in
the future. The greatest application
of this form of equipment appears to
be in construction work and the like
where it is necessary for workers to
keep in touch with the foreman or
ofiice.

A very definite improvement has
been made in both crystal control and
variable frequency oscillators. Crys-
tals have been made smaller, capable
of handling more power, and the key-
ing characteristics considerably im-
proved. In addition, the stability of
crystals with variations in loading and
temperature changes has been im-
proved greatly. The tremendously in-
creased manufacturing facilities will
bring the cost of crystals down to a
Jevel that will permit an almost unlim-
ited use.

Electron-coupled oscillators hate
been improved to the point where for
stability they are better than the best
crystal oscillators. New designs per-
mit the resetting of these oscillators
to the exact frequency time after time.

The Amateur

Opinion seems to be general that
Hams will be restored to the air. The
frequencies that will be assigned are
not known but in the immediate post-
war days will probably be those which
prevailed prior to Pearl Harbor. What
the result of the international confer-
ences to be held at some future date
will be is impossible to determine at
this time, but we can rest assured that
all possible will be done to protect the
interests of the Ham, both by the AR.
R.L. and the United States govern-
ment. Services of Hams have been
invaluable in this war in forming the
nucleus of the hundreds of thousands
of radio operators and radio techni-
cians it has been necessary to train.
The experience gained by someone
who works at a hobby for his own
benefit and pleasure can not be
matched by that obtained by a short
but excellent course of schooling.

Probably half the entire amateur
fraternity is represented in the Armed
Forces at the present time. Almost all
of these are in some branch of radio
or other. The staffs of most of the
government radio schools are made up
mostly of amateurs. Provisions for
the continuation of a hobby that trains
such valuable men cannot be over-
looked by any far-sighted government.
In addition, we have .the many thou-
sands employed in war work, either
as technicians and engineers or in
factory positions. A roster of the per-
sonnel of any of the radio or elec-
tronic manufacturers reads like a Ham
convention. Many of the Hams em-
ployed in war work have given up
more lucrative positions in order to
apply their talents where they are
needed most. All these factors added
up should be sufficient to convince the
government in short order that the
restoration of Hams to the air as soon
as possible after the cessation of hos-
tilities is absolutely necessary.

In addition to the 60,000 prewar

RADIO NEWS
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LAKE RADIO
CABINETS
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Hams we will have many new ones
who have developed an interest in
radio through their war training. All
in all, probably upwards of two million
people have received some training
in radio as a result of the war. Cer-
tainly many of these will retain an
interest in radio after the cessation
of hostilities and will turn to amateur
radio as a means of expression. The
results of an army of perhaps a mil-
lion Hams are many and far reaching.
A tremendous market will be opened
for manufacturers searching for post-
war markets. Increased sales will re-
sult in lower production costs so that
the individual can afford better equip-
ment. Research in ways and means
of manufacturing equipment for the
specific use of the Ham will be greatly
stimulated.

One of the dark clouds on the hori-
zon that appears to the far-minded
amateur as he

and rapid application of these fre-
quencies to Ham use should follow.

The antennas used at these frequen-
cies become very small and capable of
directing an extremely narrow beam,
which in itself will serve to alleviate
interference. We shall probably see
more interest in antenna construction
than ever before. In no other way is
it possible to increase the range of
transmitters and receivers so greatly
at so low a cost,

Tubes at present restricted to mili-
tary uses will make operation on these
microwave frequencies as simple as
the broadcast band. By methods now
a secret it will be possible to obtain
many times the power output from
these tubes that is obtained by conven-
tional methods. Transmitters will be

.remarkably simple for the stability

obtained, and will be far removed
from present high-frequency equip-
ment with its long

contemplates a
million or so sta-
tions trying to

RADIODDITIES

strings of doublers
and amplifiers.
FM, again in the

work in the far too
narrow bands is
the tremendous
confusion and
chaos that will re-
sult, This is prob-
ably unnecessary
worry as many of
the new Hams
have been trained
in the new ultra-
high and micro-
wave equipment
and will concen-
trate their efforts
in this direction.
In addition, sen-
sible use of the
available frequen-
cies forced on us
by necessity will
prevail, so that
the interference
will be no worse
than in prewar
days. Certainly,
much of the hay-
wire, unstable,
poorly designed
equipment of
former days will
have to be junked.

In the Australian interior, Dr. J. G.
Woods has flown thousands of miles to
see the sick who summon him by means
of radio transmitters operated by bicycle-
operated generators.

The fingerprint division of the Malden,
Mass,, police department has made a
collection of “Ham” QSL cards from op-
erators fingerprinted at their headquar-
ters in compliance with Government
regulations.

The dry cell, which was regarded with
some misgivings when it was first intro-
duced, because it is not renewable, is the
only one of the early primary cells in
wide use today.

There is a motor effect in generators,
and a generator effect in motors.

The Color Comparator is analogous to
the wave analyzer of the radio laboratory.
While the wave analyzer evaluates the
fundamental and harmonics of a complex
electric wave, the color comparator does
the same with the fundamental and har-
monics of colors.

Its “singing effect” (obtained by feed-
back from receiver to microphone) ranks
the telephone as the first electrically-op-
erated radio regenerator.

case of the Hames,
will find many
new applications
due to its great
superiority for re-
liable communica-
tion. A narrow-
band FM trans-
mitter cccupies no
more space in the
frequency spec-
trum than a con-
ventional trans-
mitter using am-

- plitude modula-

tion and has the
additional advan-
tage of being noise
and interference
free. Probably,
popular demand
will result in the
assignment of
s ome frequencies
in the present
bands for this pur-
pose.

Much of the in-
formation on the
secret develop-
ments of the war
will probably

Name
AdDrEsS .4 cs00005000000009 000 P tuttttoncrccas

Conditions simply will not tolerate its
use.

Equipment in general will be the
same as that formerly used, with
more emphasis placed on mechanical
and electrical stability. The develop-
ments originated by the military for
conventional frequencies are suited es-
sentially to their specific purpose and
will find little Ham application. It is
in the higher frequency bands from
56 mc. up that we will find most room
for experiment. These frequencies
have been the amazing developments
of the war and only the unavailability
of the special apparatus required has
prevented more wartime development
of these frequencies by Hams. With
the cessation of hostilities much of
this equipment will become available

www.americanradiohistorv.com

never be made public. However, it is
the particular applications that are
secret and not the fundamental cir-
cuits. Information on the basic cir-
cuits of transmitters has been pub-
lished and differs but slightly from
the conventional high-frequency cir-
cuits we are accustomed to. From
these fundamental circuits it will be
possible for the advanced amateur to
develop equipment suited to his own
needs. From this starting point,
coupled with the traditional amateur
ingenuity and engineering skill, the
development of the many new postwar
applications should be rather rapid.
However, the novice radio amateur
will find some difficulty in keeping
pace with the immense broadening of
radio and electronic applications,
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HIS uaretouched photomicrograph, approximately
50 times actual size, shows pretty clearly what we
mean by the value of experience, when it comes to the
making of electrical instruments and testing equipment.

Pivots play an important part in determining an in-
strument’s life and accuracy. In the Simpson-made pivot
above, you have what is truly a masterpiece of its kind
. . . perfect in contour . . . all surfaces brilliantly pol-
ished to prevent rusting . . . rounded end properly cor-
related with radius of jewel to minimize friction and
withstand vibration and shock . . . heat-treated for an
unusual combination of strength and hardness.

The obvious explanation for, this excellence rests in
the fact that Simpson employs some processes others do
not, and safeguards every step of manufacture by the
finest and most complete control modern science can
provide. But in the final analysis, it is only Simpson's
long experience which makes such a pivot possible,

That experience reaches back more than 30 years.
From it has come ncw shortcuts in manufacture, new
refinements in design, which today permit Simpson to
make "instruments that stay accurate” in greater volume
than ever before. From this long specialization has come
too a sound basis for further advance; in your postwar
Simpson Instruments you will see still more forcefully
the value of this experience.

SIMPSON ELECTRIC CO.

5200-5218 Kinzie St., Chicago 44, Il

INSTRUMENTS THATYT STAY ACCURATE
Buy War Bouds and

Stamps for Victory
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The field of television was making
rapid strides just prior to the outbreak
of war and probably by this time would
have been a firm fixture in the public
entertainment field. Interest even at
the present time runs high in spite of
the mediocre shows and limited broad-
cast schedules. Many of the wartime
developments also can be applied to
television and peacetime should see
the production of a greatly improved
receiver within the popular price class.
The tremendous use of cathode-ray
tubes in wartime radic equipment has
expanded the manufacturing facilities
for these tubes to such an extent that
large tubes capable of giving a tele-
vision picture of a size to entertain
the entire family, can be produced at
low cost.

Prior to war many of the television
broadcasters had begun the conversion
of their equipment to FM and higher
power. By this conversion the great-
est fault of television, limited range
and spotty pictures, due to manmade
siatic are eliminated. As the televi-
sion audience gains in size, the quality
and frequency of the broadcasts will
improve. Much work has been done
on television cameras with the result
that actual field pickups are now pos-
sible, as a regular procedure. Instal-
lation of receivers is still a problem
with the most satisfactory installa-
tions being made by the most experi-
enced servicemen. However, experi-
ence is rapidly obtained, and with the
advent of more powerful stations and
hetter antennas, installation should
present no problem to the serviceman
with a good basic knowledge.

The word electronics has probably
been used more than any other in de-
scribing postwar conditions, with the
result that the publie has been led to
believe that it is almost a cure-all for
man’s ills. Ceriainly, great strides
have been made in this field with the
result that many tasks can be per-
formed far more salisfactorily by elec-
tronic devices than by the former
methods. However, it is evident that
before an elecironic device is installed
to do a particular job it must first sell
itself as a more satisfactory method.
The installation of an electronic de-
vice, with its attendant service and
maintenance problems, 1o do a task at
present being performed satisfactorily
by a mechanical or manual device is
not economically sound. Either supe-
rior performance or a saving in time
must result before its use is justified.

We recall onc case in which a man-
ufacturer had a problem in hecating
caslings before fabricating them. A
well-known eleetronic manufacturer
offered 1o solve the problem (ree of
cost provided the necessary equipment
was purchased from them. After about
two thousand dollars had been ex-
pended In experiments with little re-
sulls, the deal was called off. The
casling [abricaior found that the prob-
lem could be solved simply by immers
ing the ecaslings in boiling water im-
mediately before fabricating!

The field, however, for elecironic de-

«b llly. | ”.‘

vices is almost unlimited. Use of elec-
tronic devices has been growing rap-
idly for some time but publicity has
been poor with the result that the pub-
lic does not realize that they are using
such devices every day without being
aware of it. The ordinary household
radio and temperature control devices
used on furnaces are but two of the
examples. Electronic eyes used to
open doors, for alarm systems, or
counting traflic are some other ex-
anmples. The electronic organ and al-
lied musical instruments are encoun-
tered almost daily but are accepted as
a matter of fact without the reatiza-
tion that they, too, are electronic de-
vices. 50}

Spot News |
{(Continued from page 90) |

television receivers. and manufac-
turers and broadcasters have invested
some twenty million dollars, the state-
ment said that this total investment is
comparatively trivial to what the pub-
lic and manufacturers will spend when
television production gets under full
swing. CBS therefore urged that pro-
duction he restricted in the postwar
era until equipment utilizing really
advanced design is available.

“Under such a plan,” said CBS,
‘present broadcasters could continue

TODAY in WAR..TOMORROW in PEACE

On mile-a-minute PT boats, as on hurtling jeeps, rumbling
tanks, amphibian tractors and “walkie-talkies”, Brach
Antennas are doing their part in the vital rask of com-
munications. Today, our entire output goes exclusively
to the nation’s armed forces—on land, on sea, and in the
air. But after the war, for the best in radio antennas and
accessories, remember the name—BRACH.

3. BRACH

MFG. CORP.

World's Oldest and Largest Moavfacturers of Radio Antennas and Accessories

55-65 DICKERSON STREET

. NEWARK N. J.
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NOW—A REALLY HIGH-POWERED—
Radio Engineering
Library

The Library nmgrln- s sslection
ef books culled from lesdiag Me.
Graw-Hill publications la the radio
e .

@ cspecially selected by radio specialists of Me
Grasv-Hill publications

@ :o give most complete, dependable coverage of
facts necded by all whose fields are grounded on
radio fundamentals.

@ available at a special price end terms

HESE books cover circuit phenomena, tube the-

ory, networks, measurememts, and other sub-
jects—give specialized treatments of all fields of
practicat design and application. They are books
of recognizud position in the literature—hooks you
will tefer to and be referred to often. If you
arc a practical designer. rescarcher or engincer
in any field based on radio, you want these hooks
for the help they wive in hundreds of problems
throughout the whole field of radio engineering.

5 VOLUMES, 3559 PAGES, 2558 ILLUSTRATIONS

t. Eastman’s FUNDAMENTALS OF VACUUM
TUBES
2. Terman's RADIO ENGINEERING
3. Everitt’s COMMUNICATION ENGINEERING
4, Hund's HIGH FREQUENCY MEASUREMENTS
5. Henny's RADIO ENGINEERING HANDBOOK
M0 days’ examimation. l'.nnr Special price under
this offcr Icas than books bought acparately.  Add thene
standard worka ta Your library now: pay small monthiy
installlments. while ¥ou use the ks.
10 DAYS' FREE EXAMINATION-—SEND COUPON

lerms.

330 W. 42Znd Street, New York 18, N, Y.

"Send me Radle Engincering Library. 5 vels., for 10
dn‘yl' examiination on approval. In 10 days 1 will scend
$3.00 plus fow cents postage. and 33 00  monthly ¢l
$24.00 i3 pald. or return Locks postpaid. (We pay post-
sppe  on  orders led by r f Brat  lne
stallment.)

ol

Name

Bagle electrieal and radlo theory In the slmplest

posslble languuge, written espevinlly for those
without mathematical or technical training.

Dozens of complete how.to-hulld-1t  deseriptions  of
mianhy Lypes of recelv(ng, transmiwting, and test cquipment
ahow practical uppllcndolu. Hundrcds of dlagrams and
large PhotoRrabPha.

Ealsrfed war-tralning ehabters include! oXbanded haale
principles, more I.Pl‘ equipment which can be field-bullt,
and mathematics for solving simple radla problems,

Over G600 plli
From your favorite dealer, of from us, pustpald: plcaso
add any applicable tnxes.
$2.00 in Continental U.S.A. Elsewhere, $2.2%

EDITORS AND ENGINEERS
1420 North Highland Avenus, Los Angeles

COMMERCIAL RADIO INSTITUTE

A radlo Tralning center for over twenty-four
yoars.

RESIDENT COURSKES ONLY.
FPre-lnduction. nroadeast, Marine
Acronsutical, Telovisiun. Service.
Classcs now forming for Fall term, Oct. Oth.
erature upon request.

Dept. D., 38 W. Blddla St.

Battimore 1, Md.

es. durably clothbound. Rold-alamped.

Telegraphy.
Lit.
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Government specialists also entered
into the debate. Newly appointed FCC
commissioner E. K. Jett said that if
materials and manpower become
available at a reasonably early date
for the production of television trans-
mitters and receivers, the wisest
course of action would be to proceed
under existing commercial standards
of the Commission.

“In other words,” he emphasized,
“there should be no delay in promoting
the full commercialization of televi-
sion beyond the time required to man-
ufacture equipment in conformity with
existing frequency allocations and en-
gineering standards of the Commis-
sion. He went on to say that the pub-
lic is certainly entitled to know that
a better system of television may be
adopted after the war, as a result of
secret wartime research and develop-
ment, but such a system, including the
allocation of suitable channels, cannot
be made before one or two years.

“The possibility, therefore, of two
commercial television systems in the
future becomes apparent.,” said Mr.
Jett; “that is, the present system or a
slight modification thereof which can
be accepted at an early date, and the
vastly improved system which will be
introduced as a more permanent sys-
tem of television some time after the
war. Using this as a basis of thought,”
explained Mr. Jett, “a dual form of
transmission can be set up so that the
public would have a good system of
television under existing commercial
standards immediately after the
‘freeze’ is lifted. And such a system
could be continued for an indefinite
period after a new system is placed in
commercial operation. Under such a
plan,” he emphasized, “there may be
a period when broadcasters will be
transmitting all of their television pro-
grams on two transmitters, on the old
and on the new standards. While this
may introduce some difficulties,” he
said, “they would not be insurmount-
able and would provide receiver own-
ers with a means of receiving all that
is being transmitted.

“Many may argue that this plan
would waste valuable frequencies,” he
explained. "However, we have a sim-
ilar situation in FM and AM, where
we are planning for the continued use
of both bands.

“The same situation exists in tele-
vision,” he explained, "and thus a sim-
ilar approach should be applied.”

Chairman James Lawrence Fly of
the FCC, expressing his views on the
subject, said, “It has been my view
that the highest developments which
our television technicians are capable
of producing should be made available
to the public as soon as may be feasi-
ble, consistent with the over-all eco-
nomic picture. At the same time, it
would be foolhardy to lock down fu-
ture television service to prewar lev-
els. Wartime research has been very
productive.

“The public interest is paramount.
American families should be given the
benefit of the many technological im-

www.americanradiohistorv.com

provements created in the laboratories
in the stress of war. . . . Time should
be taken now in doing this job rather
than in debating what the engineering
standards would be if the Commission
were to fix them today.

“The Commission is concerned with
the orderly introduction of any new
standards which may be deemed de-
sirable. This it will do in ample time
to clear the way for productien when
production is possible.

“I assume that the FCC will not
take any official action by changing
television standards until the Radio
Technical Planning Board completes
its present researches and submits its
recommendations. Engineers of the
Commission have been working closely
with the Board and with other inter-
ested agencies.

“I have every reason to believe that
the broadcasting industry, the manu-
facturers, and the public will main-
tain an attitude of cooperation, pa-
tience and understanding while these
problems are being thrashed out.

“It should be remembered that pub-
lic discussion of television develop-
ments in war laboratories is handi-
capped by the lack of specific informa-
tion which is, of course, a closely-
guarded military secret.”

The only major organization, but
probably one of the most important,
that did not offer an opinion on the
projected problem, was the Radio
Technical Planning Board. The chair-
man of the board, Dr. W. R. G. Baker,
said that the television panel and its
six committees had not as yet con-
cluded their work. When they do, a
statement will be issued.

It is believed, however, that at this
writing the RTPB has concluded its
deliberations and submitted its report
on television to the general member-
ship. Some of the recommendations
that are said to have been made cover
an improved system of six-megacycle
black and white transmission, and pro-
vision for thirty channels, 20-megacy-
cles wide, operating in the 600- to
2000-megacycle band.

Members of the committee on Panel
Six who will review these standards
include D. B. Smith of Philco, chair-
man, and I. J. Kaar of General Elec-
tric, vice chairman.

The report of the RTPB should con-
tain the answer to the problem, and
that answer will be presented in these
columns as soon as it is available,

Notwithstanding the pro and con
debate of television's status, engineers
haven't halted their planning in the
development, designing and construc-
tion of equipment. Out on the coast,
for instance, a new television trans-
mitter will soon rise on top of Mt.
Wilson, some six-thousand feet above
sea level. The transmitter, which will
be operated by station W6XYZ of Tele-
vision Productions, operating on the
Paramount Picture Studio. lot, will
have a peak output of 4 kw. Fro-
grams will be relayed from the studin
some eighteen miles away by a Z10-
megacycle transmitter, with call let-
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PROVED IN SERVICE

It TRANSFORMERS

MEET EVERY NEW NEED WITH THE SAME
DEPENDABLE PERFORMANCE THAT HAS MADE
THEM ““FIRST’/ IN ELECTRONIC REQUIREMENTS.

FOSTER IS FIRST AGAIN WITH
THEIR NEV‘\;VITROSEAL’TERMINAL

a development that has definite advantages over
other types of hermetic seals for tropical use.

k,

O
TER ypANsFOR

A, FOSTER (4

SinCigmars, OO

o The electrode can be bent at an angle 90°
from the upright position without breaking
the glass in the seal. In fact, it can be bent
and straightened several times and then the
terminal will break before the glass is dam-
aged.

Extremely high resistance to thermal shock.

The metallic parts are cold rolled steel,
rather than expensive alloys.

The terminals are fused directly into the
metal in multiple. Ordinary seals are made
up individually and are soldered into holes
in the transformer case.

© 00

e A loop is provided for easy hook-up.

UNITS USING SAME TERMINAL CONSTRUCTION

500 VA Plate Transformer Plate Reactor Filament Reactor Dual 8ias Reactor

SPECIALISTS IN BUILDING TRANSFORMERS SINCE 1938

A. P. FOSTER company

TRANSFORMER ENGINEERS & MANUFACTURERS
719 WYOMING AVENUE, LOCKLAND 15 OHIO

July, 1914
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ters W6XLA. The peak output of this
transmitter will be 100 watts (25
walts carrier). The new transmitter
and relay equipment is being built by
the engincering staff of W6XYZ under
the supervision of Klaus Landsberg,
who directs the station.

According to Mr. Landsberg, the
new transmitter which will undoubt-
edly be the highest television station
in the world, should be on the air be-
fore the end of the year. Incidentally,
at the present time this station is on
the air twice a week in two-hour pro-
grams, with all live shows.

Woestinghouse has shown its interest
in television by applying for three
television licenses for stations in Phil-

adelphia, Pittsburgh and Boston. Su-
pervision of the installation of the new
stations, when the FCC grants licenses
and materials are available, will be
under the direction of Franklin P. Nel-
son, director of television and short-
wave broadcasting activities at West-
inghouse.

Show-folk interest in television has
also grown during the past few weeks.
The famous director, Cecil B. DeMille,
has joined the Television Broadcasters
Association with his production unit.
Anticipating the need for talented and
attractive girls, Harry Conover, the
cover girl impressario, has rented over
a thousand additional feet of space
near his headquarters in New York

Replacement

1348 Newport Avenue

Tube Adaptors
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ELECTRICITY for RADIO WORK ANYWHERE

Plant shown is WIS,
3000-watt, 115-volt, 60-
cycle: engine is 2-cyl.
water-cooled.

Onan.

For a dependable source of electricity on all radio projects
remote from commercial power. Onan Electric Planis are
proven leaders in the field. More than half of the armed
Forces' ftotal requirements for power planis are buill by

Gasoline driven , ., , Single-unit, compact de-
. 8ign . . . Sturdy construction . . . Suitable for
mobile, stationary or emergency service,

Over 65 models. ranging in sizes
from 350 to 35.000 watts. 50 to 800
cycles, 115 to 660 vols, A.C.—6 to
4000 volis, D.C,—Also dual A.C.-D.C.
output types.

Descriptive lllerature
sent promptly on request.

D. W, Onan & Sons. 2150
Royalston Ave.. Minne-
apolis 5, Minn.
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City, for conversion into a studio to
train models.

Television appears to have captured
the interest of everyone.

THE IMPORTANT PART RADIO
AMATEURS are playing in the war
was emphasized in talks given at the
first wartime “hamboree” of the Chi-
cago Area Radio Club Council in the
Hotel Sherman, Chicago, recently. The
affair was sponsored by the manufac-
turers and jobbers.

Speakers included Commander
James E. Parrott, USNR, district com-
munications officer of the Ninth Naval
District; Kenneth R. Porter, Rabio
News foreign correspondent who re-
cently returned from the European
Theater; Cyrus T. Read, assistant sec-
retary of the American Radio Relay
League, and Clifton Byrne, acting re-
gional representative of the War Ship-
ping Administration.

More than 500 radio amateurs of the
Chicago area and representatives from
every call area in the United States
participated in the evening's sessions.

PYT. MORSE M. PETERMAN, who
at one time worked on the Universal
Microphone Co. account via the Ralph
L. Power agency, Los Angeles, was
awarded the silver star for gallantry
in action near Cassino. He volunteered
three and a half years ago and has
been with Field Artillery, Antitank
and Combat Engineers. His two years
overseas service has included the cam-
paigns in North Africa, Tunisia, Sicily
and Italy. A year ago he was in the
battles of Faid and Kasserine Passes.

FAVORABLE REACTION TO THE
RECENT statements issued by Charles
Robbins, vice president of Emerson Ra-
dio and Phonograph Corporation, New
York City, on the radio distributors’
and dealers’ positions in the postwar
era, has been wide-spread. Letters,
telegrams and telephone calls have
been pouring in to Mr. Robbins com-
mending the eguitable stand he has
taken,

In response to many gueries as to
what should be done in the case of
those distributors and dealers who
closed their businesses because of lack
of merchandise, or for innumerable
other reasons, and drifted into other
businesses and fields of endeavor, Rob-
bins declared that they are confronted
today with a made-to-order situation.

“With the scarcity of servicemen
throughout the country, Mr. and Mrs.
John Q. Public are'troubled by the fact
that they find it exceedingly difficult
to have their present radio sets prop-
erly and promptly repaired. While,
admittedly, some of this is due to lack
of parts and tubes, I am firmly con-
vinced that in many cases it can be
attributed to the small number of re-
pair shops that are available to tho
public.”

Asserting that in his travels and
contacts he was deeply impressed by
the ingenuity of service shops in utiliz-
ing substitutes for scarce and unavail-
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For a Low-Cost

1KW Transmitter /

Use a Pair of Famous
RCA-810’s or RCA-8000’s

% \ HEN you are limifed to a kilowatt of

] input power and want to keep tube cost
low, you will find it hard to do better than with
a pair of RCA-810's or RCA-8000’s, They're
rugged tubes, built for hard service, whether
you're thinking about experimental equipment
or some commercial application, such as elec-
tronic heating or diathermy.

One of the big advantages of these tubes is
their high output at moderate plate voltage.
That's due to their high perveance—a design

/ feature you'll find in the RCA power tube
S line. High perveance means economy in power
supply design—Ilower plate voltage, smaller
capacitors. fewer insulating problems—than
you would experience with low perveance
tubes. Both the 810 and the 8000 require little
drlving power.

The two tubes differ chiefly in amplification
factor: the 810 has a mu of 36, the 8000 a mu
of 16.5. The 8000 is a favorite of designers of
medium-power radio-frequency equipment.
The 81¢ is especially suitable for audlo service.
Each, however, will handle frequencies up to
100 Mc at reduced ratings, and up to 30 Mc
at full ratings. In intermittent service, the
ICAS ratings make a bigger power peak
available,

AR
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Condensed technical data are given at the
right; additional data are available in tech-
nical data sheets which you can obtain free by
writing to the address below. Ask for them by
- tube type number. For suggested circuits, see
the RCA Guide for Transmitting Tubes—35¢
st through your RCA distributor, or direct from:
e Radio Corporation of America, 727 So. Fifth

Street, Harrison, N. J,

1

N B N N e aaE W
Get Your Copy— 35¢
RACA. 727 So. Fifth St., Harrisen, N, |, |

i Please send me the newly reviseq
72-page RCA Transmitting Tube Guide. l
. Enclosed is 35¢.

\
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- Call....
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July. 191t

input power rating

TECHNICAL DATA: 810 & 8000

Fil. Yolts . . . . 10 Fil. Amp. . . . . 4.5
Amplification Factor: 810, 36; 8000, 16.5

Typical operation— Class C telegraphy— Single Tube

ccs iCAS
Plate VYolts 2000 2250
Plate Milliamperes 250 215
Driving Power, Watts {g:]%u ]g ]g
Power Output, Watts 3715 415
Typical operation — Class B Modulator —Two Tubes
Plate Yoits 2000 2250
Plate Milliamperes—max. signal 420 450
Driving Power, Watts { g:)[l]lﬂ s'g 7'3

Power Output, Watts 600 12%

Max. Dimensions, both types: length, 9 1/16%;
radius, Z 1/4".

BUY
WAR
BONDS

RADIO CORPORATION

OF AMERICA

RCA VICTOR DIVISION * CAMDEN, N. J,

LEADS THE WAY.. In Radio..Television . .
Tubes., Phonographs. . Records, . Electronics
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able parts, such as interchanging one
type of tube for another, etc., Robbins
pointed out that “by further practice
of this ingenuity by more service or-
ganizations, I believe they would be
instrumental in putting into operating
condition a large number of the sev-
eral million radio sets currently re-
ported to be inoperative for lack of
parts. And here is where distributors
and dealers can perform an outstand-
ing scrvice for the public, and at the
same time re-establish their customer
contacts in anticipation of heavy post-
war demand.

“An cxcellent opportunity exists to-
day for distributors and dealers who
have shut up shop for one reason or
another, to reopen their establishments
and dcvelop service work and not only
capitalize on the huge backlog of radio
sets awaiting rcpairs but at the same
time begin building a firm foundation
for the large postwar radio potential.
Such a sctup could be extremely flexi-
ble so that as the occasion required,
additional personnel, space and facili-
ties could be acquired.

“The re-entry of these distributors
and dealers into the radio picture is
only logical and desirable, for they
help constitute the resale framework
that enabled the radio industry to
market an all-time high of over 12,-
000,000 receivers in the last prewar
year. And they will be even more es-
sential in postwar years.

“Seldom in one’s business life has
such an opportunity for rehabilitation
presented itself. Those distributors

and dealers with vision, seeking to get
into the swim again, will at once rec-
ognize the tremendous current possi-
bilities. And in addition to helping
themselves, they will be rendering a
sorely needed service that will be wel-
comed by numerous radio owners.”

CAIPTAIN HENRY E. J. SMITIL,
Signal Corps {ex CT2BK and CPIAA),
recently returned from North Africa,
Sicily and Italy where he has been
serving with the Forces since 1942. He
is being retired from the Army with
physical disabilities and returns to
work with International Telephone and
Telegraph Corp., with whom he was
previously associated as Managing Di-
rector of one of their South American
subsidiaries. Captain Smith and his
family are leaving shortly to take up
his new permanent assignment in Rio
de Janeiro, Brazil.

RAYTHEON PRODUCTION (ORR-
PFPORATION of Newton, Massachu-

setts, manufacturers of Raytheon ra- °*

dio tubes and electronic equipment,
was recently host to war hero, Captain
Alden C. Dinsmore.

Captain Dinsmore spent almost a
year at New Caledonia where he
trained his troops and had the novel
expericnce of having under his com-
mand the only French speaking Kana-
kas who later became a mobile recon-
naissance squadron.

Presented by A. M. Stockbridge, Di-
rector of Employees Service, Captain
Dinsmore described the harrowing life
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Xcelive
_" ‘ “Combination Detachable” Screwdriver

e lMere’s just one of the mauty XceLite “idea tools' for faster, more
XceLite
actually two screwdrivers in once—designed with a dual purpose shaft
which fits Into genulne sheckproof, fire-resistant NceLlite handle, . Shaft
has genuine 1'hallips blade at one end, standard blade at other.
available m STUBBY size (3” overall length)
available on satisfactory priorities—delivery necessurily delayed by war
Ask your regular dealer, or write Dept. L.

PARK METALWARE CO., Inc.

BACK THEATTACK...KEEP THE WAR BONDS YOU BUY
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—

Take, for Example, This Unique

“Combination Detachable” Screwdriver is

Also
Most Xceelite Tools now

New York

GUALITY TOoOLS

PREFERRED BY THE EXPERTS

RADIO TECHNOLOGY

RCA Institute offers an Intenslve two-year
course of high standard embracing all phases
of Rudlo sand Television, Practieal training
with modern equipment. Also shorter Hpe-
clallzed eourses In Commercial Radio Operat-
ing. Radlo and Televislon Bervielng, and Aviatlon Com-
munications. For Free Catalog write Dept. RN-#4.

RCA INSTITUTES, Inc.

A_Radlo Corporgiton of Amertca Se
75 Varich » New York 13, N."V'f‘
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ANTED AND LABORATORY
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by Communications Developnient Lab-
oratory, Glve full detalls and hest
price for immediate sale, Box Neo. 334.
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at Guadalcanal and warfare with the
Japs. Captain Dinsmore wears three
stars for major engagements in the
South Pacific area.

He congratulated the Attendance
Contest Winners: “Without the un-
selfishness of people on the homefront,
the men and women on the warfront
couldn’t carry on.” .

Captain Dinsmore’s father, Alvin
Dinsmore, has been a Raytheon em-
ployee for many years, and Mrs. Alden
C. Dinsmore was employed as corre-
spondent during the two years Cap-
tain Dinsmore spent in the South Pa-
cific area. He related his personal ex-
periences in the reconnaissance unit
before the winners of “Raytheon’s” At-
tendance Contest Winners.

TALK-A-PHONE MFG. CO. has re-
cently moved into new quarters at
1512 S. Pulaski Road, Chicago 23, 1lli-
nois. With their added facilities, the
manufacturers hope to be able to offer
greater service in the future to the
users of their products.

FURTHER ADDITIONS TO THE
HONOR ROLL of Army-Navy Pro-
duction Awards have been made dur-
ing the past month.

Belmont Radio Corporation em-
ployees have won their fourth award.
Robert P. Patterson, Under Secretary
of War, has authorized the addition of
the third White Star to the “E” flag
which flies above the Chicago plant.

The Hallicrafters Company has also
received its fourth Army-Navy “E”
award, adding the third star to its “E”
flag. This is one of the first exclusive
radio manufacturers to be so honored.

The Lansdale Division of the Na-
tional Union Radio Corporation has
recently received the honor of the
Army-Navy “E” flag. This plant was
built shortly after the bombing of
Pearl Harbor and within this short
time, production reached the point
which merited the “E"” award.

The third “E"” award was made to
the three plants of the Sprague Elec-
tric Company of North Adams, Mass.,
designers, engineers and manufac-
turers of Sprague Capacitors, Koolohm
Resistors and other Electrical Compo-
nents. 2

For the second time in seven months,
the Solar Manufacturing Corporation
of New York has been awarded.an ad-
ditional White Star to its plant at
West New York, N. J. Solar was one
of the first employers of blind workers
in assembling precision parts for elec-
tronic equipment.

Another of the few companies in the
nation to receive the coveted Army-
Navy Production Award for the fourth
time, the Motorola Division of the Gal-
vin Manufacturing Corporation of
Chicago, adds a third white star to its
“E” flag. .

Price Brothers Company of Fred-
erick, Maryland, was awarded the
“E"” flag recently. This company is
engaged exclusively in the manufac-
ture of relays and sensitive controls
for . the communications branches of
our Military Services.

RADIO NEWS



www.americanradiohistory.com
www.americanradiohistory.com

MODEL T-30-5
THROAT MICROPHONE

B T s

History of Conumunications Number Three of a Series

PRIMITIVE COMMUNICATIONS

An early communications instrument was the Tom-Tom—to prove its effi-
ciency, it is still used by the natives of Africa. Tomn-Tom signals are “Beat
out” along jungle lined rivers, but even then distance is a handicap, and
“repcater” stations are many.

Like all means of communications, other than voice communication, trans-
lation of coded signals must take place in which additional skill is required,
and another chance of error is presented. As in the case ot the Tom-Tom
beater: knowledge of the Tom-Tom code was restricted to a special family
within the tribe, and was handed down from generation to generation.

Today, Universal Microphones in the hands of the fighting men of the Allied
Armed Forces are performing a simple but vital need in electronic voice com-
munications where their quality and efliciency are bringing us one step closer
to victory,

< Model T-30-S, illustrated «t left, is but one
of several military type microphones now avail-
able to priority users through local radio jobbers.

INGLEWOOD, CALIFORNIA

FOREIGN DIVISION: 300 CLAY STREET, SAN FRANCISCD 1), CALIFORNIA -- CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA

July, 1911
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Once a month, executives, engineers, designers
and production men get an opportunity to
meet with outstanding authorities in the plas-
tics ficld! If you are one of this group—if your
industry uses plastics now, or plans to use them
in the future —PLASTICS gives you the chance
to share the opinions of these experts on the
course of the expanding industry, to read their
informative articles on the “what” and "where-
for” of these new materials.

For PLASTICS anticipates the rapid devel-
opments in this growing industry . . . covers
authoritatively and completely, the diversified

interests of an ultra-modern ficld. Dedicated

to the visual presentation of plastics and the
numberless applications, PLASTICS brings

ZIFF-DAVIS PUBLISHING CO
a 540 Narth Michigon Avenue, Chicogo 11, I
Offices: New York ® Washington ¢ Los Angcles = Londal

™

standing of these materials in terms of their
own products and facilitics.

Leaders i industries which are now using plas-
tics, or will use them in the futire, need this
magazine for the wealth of knuowledge it will
briug them.

Participate in these monthly “meetings” —
cach onc offering an opportunity to grasp
quickly essential facts that will help chart a
course in this growing industry. Sold by sub-
scription only, Plastics is limited to the group.
mentioned above. i Aty e

Don’t miss a single

r

| Zi#-Dovis Publishing Company I
| 540 N. Mmichigan Avenue, Chicago 11, lllinois l
| Please enter my subseription ta Plastics for______| year, $5.00; :
: 2 yeors, $8.00. |
| Nome_ — - L |
: Address_ ——— :
| (o1 — —— Zone State |
| Compony Name - {
: Title_ |

NOTE: Subscription to Plastics Ts open anly 10 business executives, engineers, de-

| signers, ond production men; be sure to fill jn compony name ond title cbove. |
e e e e e e e e — e S
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perf
HERMETIC SEALS

NOW IN

e L2 dicrton

Arm your equipment to meel tough military conditions—any-
where-—with these improved Hermetic Seals that seal out dust,
humidity, moisture and fungus from transformers, relays,
vibrators and other sensitive component parts.

FUSED INTO ONE PIECE. Vacuum tight hermetic hond. Resists
corrosion. Has thermal operating range of —70°C 10 200°C.

Insulation leakage resistance, 30,000 megohms, minimum,
after Navy immersion test.

SOLDERING TEMPERATURE NOT CRITICAL. Simple, easy to at-
tach by means of high frequency, oven-soldering, or standard
soldering iron.

WRITE, WIRE OR PHONE TODAY for information. Send us

complete details on your problem so we can offer specific rec-
ommendations and furnish samples.

DT convonn s

[+
RESEARCH, DEVELOPMENT, MANUFACTURING -+ CINCINNATI, OHIO ‘R \

| S -

-‘n._MJ- 'W ——
YS AND VIBRATORS i ]

"lﬂ—_,.‘_
USED 1y RELA

July, 19141 it
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Adding the White Star to their “E”
flag, the Amperex Electronic Produets
Inc. of Brooklyn, N. Y., has received
the Army-Navy Award for proficient
production for the second time within
$ix months.

Personals . «

M. L. Hofiman, president of Hoffman
Radio Corporation, Los Angeles, was
recently elected president of the West
Coast Electronic Manufacturers Asso-
ciation, Jack Kaufman was named
as vice president; Herb Becker, see-
retary; and loward Thomas, treas-
urer . . . Dr. George R. Town is
now manager of research and engi-
neering of Stromberg-Carlson . . .
Rayvmond Bierman has been ap-
pointed chief engineer of the Permo-
flux Company, Chicago. He was for-
merly with NBC as studio ficld engi-
neer . . . Owen D. Young has been
re-elected chairman of the G. E. board,
and Gerard Sweope has been re-
elected president . . . Ricardo Mmn-
niz, formerly chief engineer and plant
manager of Radio Navigational In-
strument Corporation, is now c¢ngi-
neering direetor of Espey Manufac-
turing Company, New York ...
Ralph I*. Glover is now in the con-
sulting engineering business with of-
fices at 1024 Superior Street, Oak
Park, Illinois. He was formerly in
charge of engineering sales coordina-
tion, and acting manager of the volt-
age regulator division of Wecbster
Produets, Chicago, Illinois . . . Elmer
. Crane has resigned from the WPB
and joined Lear Avia Ine. as general
manager of the radio division. He will
be stationed in Grand Rapids, Michi-
gan ... Chester A. Cole will man-
age the 500 Fifth Avenue, New York
City, offices of John Meck Industries,
Plymouth, Indiana . .. P. R. Mallory
has appointed John M. Smith as vice
president in charge of manufacturing.
He was formerly general manager of
manufacturing for RCA Victor . ..
Leon L. Adelman has

13th. Mr. Case worked on the devel-
opment of Movietone and sold his in-
terests to Fox Films. He was also
responsible for the development of the
infrared signalling system that pro-
vided ships with the means of secret
communications during the first World
War . . . Stuart RBallantine, world
famous radio scientist, died on May
7th after a short illness, Over a score
of basic patents in radio and commu-
nieations are eredited to the late Mr.
Ballantine . . . R. D. Burnet, secre-
tary and comptroller of Zenith Radio,
has been elected president of the Illi-
nois Manufacturers Costs Association
... Fritz Behrendt, president of
Recoton Corporation and of Selectar
Manufaeturing Corporation, died re-

cently.
B0

Code Machine

(Continued from page 27)

a 7-watt filament type lamp quenches
fast enough to record speeds up to 30
w.p.m. After considerable experimen-
tation it was decided to use argon glow
lamps. These lamps are cxtremely
fast and will follow variations up to
several thousand per second. Their
high quenching speed results in a nice
elean make and break on the recorded
dots and dashes. Another advantage of
using argon glow lamps is that they
give off a blue light which falls in the
same part of the light spectrum to
which slow films are sensitive. It is a
great advantage to be able to use slow
film beeause the chances of fogging due
to stray light are minimized, and be-
cause a bright red safe-light can be
used when handling the film in the
dark room.

The argon lamps are placed about
two or three feet in front of the pro-
jector. Twelve lamps are permanently
placed, one for each code track. A sin-
gle argon lamp may be used for record-
ing provided it is moved to the position

gone into the repre-
sentative business.
A mong the accounts
he will represent are
Solar Capacitor Sales
in metropolitan New
York ... M.F.Blakes=
Iee is now eastern re-
gional manager for
RCA Victor covering
the areas of Maine to
Virginia and New York
to Cleveland . . . Lud-
wig Armson, presi-
dent of Radio Receptor
Company, recently ad-
dressed the New Jer-
sey and south New
York sections of the
International Munic-
ipal Signal Association
on airport control . .,
Theodore W. Case,
pioneer sound and
talking motion-picture
inventor, died on May

““The joke's on me. that click-click noise
was a crack in the phonograph record!”
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of the next track after each track is
completed. Black masking tape covers
each lamp except for a small hole
through which light is emitted. The
width of this hole is determined by the
width desired in the code track on the
film. The height of the hole should be
about one-half its width. The lamps
are keyed by instructors using ordinary
telegraph keys. It is possible to record
twelve speeds simultaneously, but it
was found better to record only one or
two speeds at a time beeause this al-
lows better supervision of the sending.
The film is recorded in 200-foot lengths
which means that an instructor must
send for only 21 minutes while record-
ing one complete track. H

In order to give an indication of when
a track has been completely recorded
the film is notched on one edge at the
starting point. This notch allows a
roller riding on the edge of the film to
make an electrical contact which shuts
the projeetor motor off after the 200
feet of film has traveled completely
around the endless reel. The equip-
ment is then ready for recording the
next track (or tracks). The motor is
started again by pressing a push-but-
ton which releases the relay previously
thrown when the roller riding on the
edge of the film made electrical con-
tact through the noteh in the film.

When recording, the 110-volt line is
keyed directly. Because the argon
lamps follow the variations of 60-cycle
a.c. either d.c. or high-frequency a.c.
should be used. We are using a 470-
cycle, 110-volt generator as the source
of power for the argon lamps. This
470-eycle generator had been the
source of tone for the school. An ad-
vantage of using a high-frequency a.c.
for keying the argon lamps is that it
readily provides an audible tone so that
the instructor, when recording, can
monitor his own sending.

The best type of film to use, both for
recording and making prints, is Safety
Positive, This is a slow film, sensitive
only to blue light. The usual pro-
cedure is to develop the original re-
corded film as a negative and then to
make the desired number of positive
prints from this master negative. The
film is developed in the same manner
that any other motion picture film is
developed where extreme contrast is
desired. It is possible to make prints
with the same equipment used in re-
cording. However, it is recommended
that all film processing be done at
a properly-equipped film laboratory
where such work is routine. The cost
of such processing is not extremely
high and professionally developed
film is desirable,

We are looking forward to the day
when the Photronic code machine will
be standard equipment in all radio
schools, both government and commer-
cial. It will then be possible for all
film recording and processing to be
done at one central location in the
United States. A radio school desiring
new film tapes will receive them by
mail. This will make for standardiza-
tion of code in all radio schools, How-
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RADIO CHASSIS
PUNCH

Saves houre of work cutting clean,
accurate holes in radio chassis—for con-
nectors and other receptacles. Simply
insert cap screw in hole to be enlarged
{drill small hole if necessary), turn with
ordinary wrench to force punch through
the metal. No reaming or filing-—hole
is smooth and clean. No distortion—
die supports metal. Ten sizes from *”
to 24", also up 10 34" for meters, Write
for free catalog 33E 10 Greenlee Tool
Co., 1887 Columbia Ave., Rockford, I1l.

m Gt enay vk icenlicl
\

REGISTERED TOOLS

GREENLEE

\
ILLINOIS CONDENSERS
.....WORTH CONSIDERING!

DEPENDABILITY, long life
and efficient performance are
inherent qualities in every
one of the paper and electro-
lytic capacitors which bears
the "ILLINI" name. Count-
less satisfied users attest this
fact. That's why we say llli-
nois Condensers are worth
your consideration. Data and
price listings on both War
and Victory types available
upon request.

ILLINOIS CONDENSER
COMPANY

1160 NORTH HOWE STREET
CHICAGO 10, ILLINOIS

cver, should any school desire a film
containing spccial code, they will need
only to mail their request to the re-
cording and processing station, where
the desired film can be made and
mailed back to the school in a week or
two. All negatives will be saved and
catalogued, and, in time, negatives will
be on hand containing every conceiv-
able type of code--perhaps even Jap-
anese, if there are any Japs left.

0

Wartime V. T.V. M.
Cirenits
(Continued from page 49)

circuits in parallel, will reduce the in-
put resistance of the electronic circuit
inversely as the number of tubes.

Careful consideration of the charac-
teristics of tubes which may be con-
nected in parallel in v.t. voltmeter cir-
cuits will enable the experimenter to
obtain any reasonable plate current
shift for the convenient 1l-volt signal
voltage. He will in this way be al-
lowed the advantage of high-transcon-
ductance tubes when the latter are not
1o be found in his stock.

No discussion of parallel-connected
v.t.v.m. tubes would be complete with-
out a word of caution that this con-
nection increases the level of off-zero
plate current flowing through the mil-
liammeter. In order to protect the in-
strument against damage and almost
certain burn-out, a limiting resistor
must be included in the zero-adjusting
bridge circuit. The resistor should be
so chosen in ohmic value that the max-
imum amount of current flowing
through the meter when the bridge
circuit is unbalanced does not exceed
150 percent of the maximum full-scale
deflection. And it is highly desirable
that operation be confined even to
closer limits.

The plate power supply must be ca-
pable of furnishing, with good regula-
tion, the increased plate (and screen)
current demanded by the parallel
combination, and the low-voltage sec-
ondaries of the transformer must be
capable of supplying the increased
heater current.

Parallel connection is not necessarily
restricted to a pair of tubes. The
number may be increased almost with-
out restriction up to the limit of space
requirements, power supply capability,
grid-cathode capacitance restrictions,
and allowable grid current. As an ex-
ample, Fig. 2B shows a circuit con-
taining five 6C5 type tubes parallel-
connecied to give a 10-milliampere
plate current swing when 1 volt d.c.
is applied to the grid circuit. The ap-
parent transconductance of this com-
bination accordingly is 10,000! A sin-
gle 6C5 (G 2000) gives a 2-ma. shift
for a 1-volt grid signal. The circuit
normally employed with one tube is
given with its constants in Fig. 2A.

In the circuit of Fig. 2A, off-zero
plate current is 8 ma. at 250 volts.
The required negative bias of 8 volts
is developed across resistor R3. Re-

www.americanradiohistorv.com

sistance of the 6C5 plate-cathode path
(31,250 ohms) acts with the resistance
arms R1-R2, R4 and R3 to form a four-
arm bridge for setting the meter ini-
tially to zero. Recommended resistor
values, in this case, are : R1-R2, 31,250;
R3, 200; R4, 3025; and RS, 3025 ohms.
The total resistance of the R1-R2 arm
is divided between the fixed and vari-
able portions-—-R1, 31,000 and R2, 500
ohms. At balance, R2 will be set at
half-range, and the ratio of R1 to R2
is proper to restrict the off-zero plate
current to a safe value when the vari-
able resistor is in other positions.

When additional tubes are connected
in parallel (as in Fig. 2B) in any v.t.
voltmeter circuit, the increased plate
current of the combination lowers the
plate resistance value for which the
bridge resistor values were calculated.
The bridge resistor values for the
parallel combinations will accordingly
be lower than those figured for single-
tube circuits. In the five-tube 6C5 cir-
cuit shown, Rp and the bridge resistors
are reduced to one-fifth of the single-
tube values. Constants for Fig. 2B
are: R1, 6200; R2, 100; R3, 40; R4, 605;
and R5, 605 ohms. It must be borne in
mind, however, that the single-tube
resistor values may be divided by the
number of tubes only when identical
tubes (or tubes with identical charac-
teristics) are employed. Otherwise, it
will be mandatory that the total plate
current of the parallel-connected tubes
be determined experimentally at the
recommended plate voltage, and that
the four-arm bridge be designed ac-
cording to the E,/I, ratio obtained
from this measurement.

In the single-tube circuit (Fig. 24A),
the d.c. power supply is called upon
to furnish only 8 ma. to the tube and
40 ma. lo the bleeder circuit. With
good safety factor, a 75-100-ma. unit
would be entirely satisfactory. In the
five-tube version, on the other hand,
the tubes require a total plate current
of 40 ma. and the bleeder 200 ma.

Allowable grid current is usually the
factor, in the final analysis, limiting
the practical number of parallel-con-
nected tubes. As grid current flow in-
creases, the high-input impedance,
which renders the v.t. voltmeter so
useful, is lost. A condition is soon
reached where the voltmeter circuit
presents no higher resistance to the
voltage source than does a common
voltmeter, and the advantage of the
electronic circuit disappears. Expected
grid current for any parallel combina-
tion may be determined by applying
1-volt d.c. to the grid of a single tube
operated at recommended plate (and
screen) voltages. The positive termi-
nal of the 1-volt source is connected to
the grid; negative to cathode, and a
d.c. milliammeter is connected at any
point between voltage source and grid
input circuit. The value of grid milli-
amperes is then multiplied by the num-
ber of tubes to be used, to obtain the
total grid current to be expected. In
order for the v.t. voltmeter circuit to
be advantageous, the grid current must
not exceed a few microamperes. (Cur-
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At WESTON, production finaily has outstripped the overwhchning k
war demand for panel and other instruments . . . making \WESTONS
again obtainable on a basis to meet most war production schedules.

To cxpericneed instrument users, this means they again can obtain the
instruments whose design and manufacture incorporate the broadest
instrnment experience in surmounting the requirements of exacting
applications, The instruments whose consistent, uniform performance
simplifics their problems of inspection, handling and other burdensome
procedure . . . and whose dependable, long-term accuracy assures better
operating performance from the devices into which they're built,
Why not discuss your instrument schedules with WESTON, toda
..and be sure of obtaining the added product efhciency which authen-
tic WESTONS pravide.

s Pancl & Switchboard Instr
meuts (DC, AC, and Thernro

s Precision DC and AC Portabl

o [nstrument Th’llleOHlle&

« Specialized Test equipment

» Laboratory Standards

* Scnsitive Relays

¢ Light Nleasurement Instruments
o Aircraft Instnnuents

s Electric Tachometers

Weston Electrical Instrument Corporation & Dial Thennometers
618 Frelinghuysen Avenue, Newark 5, New Jersey

FOR OVER 33 YEARS LEADERNS IN KELECTRICAL MEASURING INSTIRRUMENTS

July, 1941 1ns
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Katolight A. C. Generators

Furnish Same Current as
City Power Lires

Kato Englneering products are carrying
out an important job In the War Effort.

A maneuvering fighting force
cannot arrange for a power line
hook-up. KATOLIGHT GENERA-
TORS furnish electricity on the
field of Dbattle which permits
equipping our fighting forces
with the most modern electrical
appliances.

10 K.W. Revolving Field Generator'’

Fighting forces need guns, planes, tanks,
trucks, kitchens, emergency hospitals,
lights, etc. To keep this equipment go-
ing. complete repair equipment such as
drills, grinders, saws, Bair-COmpressors,
etc., are needed. Standard A.C. elec-
tricity, the same as you get from the
power line. must be had for operating
these devices. Portable Katolight gen-
erators supply thls electricity. They also
supply current for radio transmitters,
beacons, landing field controls, etc.

Avallable in all standard veltages and sizes
up through 25,000 watts. Also manufac.
turers of rotary <converters, frequency
changers, motor-generator sets, gas engine
driven battery chargers. hidh frequency
motor-generators and canverters,

KATO ENGINEERING CO.

115 Roek St Mankato, Minn.. U. S. A,

> | g

R R ———

OHMITE

OHM’'S LAW CALCULATOR

watts, volts, amperes—quickly, cas-
ily. No slide rule knowledge neces-
sary. All values are direct reading.
Simplifies solution of elcctrical
problems. Send only 10¢

in coin to cover handling IONOW

and mailing.
Available in quantities.
OHMITE MANUFACTURING CO.
46883-C Flournoy Street, Chicago 44,U.5.A.

RNCOSTATS - RCESIBVORS - TAP swiITCHE
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,{,—.%/&%twwé OHMITE
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| .01-ufd. units connected

rent required by the conventional 1000-
ohms-per-volt meter is 1 ma. for the
common type employing a 0-1 d.c. mil-
liammeter).

Voltage-Multiplying FProbe

The conventional diode-type v.t.v.m.
probe, which permits the conventional
d.c. circuit to be employed for the
measurement of alternating voltages,
employs a half-wave rectifier circuit.
The d.c. voltage it delivers to the grid
circuit is equal approximately to the
peak value of the signal voltage.

In some instances, more convenient
operation might be obtained if the di-
ode output voltage were higher. For
example, smalier a.c. voltages might
be measured with a v.t. volimeter hav-
ing normal ranges. Likewise, the less
sensitive instruments built under war-
time restrictions might be adapted for
low-voltage tests.

A convenient way of obtaining in-
creased probe output is the connection
of a twin diode as a full-wave voltage
doubler, as shown in Fig. 3. This type
of probe requires no larger mounting
head than the conventional half-wave
model and delivers a d.c. output volt-
age equal approximately to twice the
signal peak voltage.

In Fig. 3, V1 and V2 are the two
halves of a small twin diode, such as
type 6H6. Cl and C2 are mica capaci-
tors, each having a total capacitance of
.02 pfd., and are each made up of two
in parallel.
Load resistor R is 50 megohms.

Where higher voltages than those de-
livered by the doubler-type probe are
required, the quadrupler arrangement,
shown in Fig. 4, may be employed. In
this circuit, V1 and V2 are the diode
sections of one 6H6, while V3 and V4
comprise a second tube of the same
type. C1, C2, C3, and C4 are each .02
ufd. mica capacitors of the same type
described for the doubler probe. Load
resistor R js 50 megoehms. Output volt-
age (d.c.) of the quadrupler probe is
approximately four times the signal
peak voltage—twice the level of that
delivered by the doubler probe.

When the v.t. voltmeter is built into
some other instrument, such as a sig-
nal generator, audio oscillator, or
bridge, space requirements will gener-
ally be comparatively liberal and the
space taken up by the input probe sec-
tion will not be restricted. In such
instances, the size of capacitors Cl1 to
C4 may be increased to obtain more
efficient doubler or quadrupler opera-
tion, by connecting more mica units in
parallel. When low frequencies only
(powerline and audio range) are to be
encountered, it is entirely permissible
to employ high-grade oil capacitors, .1
u#fd. and higher in capacitance, in the
doubler and quadrupler probes.

Both doubler and quadruplér probes
present a large amount of input capac-
itance to the unknown-voltage source.
They also demand an appreciable
amount of current from the voltage
source. These input circuits accord-
ingly are not recommended for use
where light loading is important. All
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Fig. 5. Regulator tubes used to
hold constant both the plate and
screen voltages of v..wv.m. circuits.

such voltage-multiplying probes are
best suited to measurements in the
audio-frequency spectrum and at low
radio, frequencies (20 to 500 ke.}, and
then only when input capacitance will
not interfere with normal operation of
the measured circuit, and when consid-
erable power may be delivered by the
latter,

Screen Voltage Supply

No discussion involving the possible
application of screen-grid tubes in v.t.
voltmeter circuits would be complete
without a word of caution regarding
d.c. screen voltage. The presence of
the extra electrode brings into the pic-
ture further considerations which are
to be recognized in the interest of in-
strument efliciency.

Response of the voltmeter circuit, as
well as permanence of calibration of
the instrument, will depend upon main-
taining the screen constantly at its
recommended d.c. voltage value. With
some tubes, particularly the beam pow-
er type, output variations are more
closely related to screen circuit than
plate circuit changes. The screen volt-
age accordingly must be set carefully
at the proper value for the tube, with
respect 1o other electrode values, and
the d.c. power supply must be capable
of maintaining this potential.

In most cases, it will be sufficient to
obtain the screen voltage from a tap
along a voltage divider. Usually, the
series screen resistor will not be satis-
factory in v.t. voltmeter circuits. The
voltage-divider resistor must be of am-
ple size, being capable of dissipating
several times the amount of power
which normally will flow through it,
and its screen-voltage tap must be set
with the tube in operatlion, the voltage
value being measured with a high-re-
sistance d.c. voltmeter (1,000 ohms per
volt or better). In most cases, it will
be desirable to by-pass the screen elec-
trode at the socket with a capacitance
of at least .1 ufd.

When it is desired to obtain regu-
lated screen voltage for the v.t.v.m.
circuit, gaseous regulator tubes of the
VR type may be employed to regulate
both screen and plate voltages, as in-
dicated by Fig. 5. Two or more of these
tubes are connected in series with each
other, and the combination is con-
nected in parallel with the d.c. output

RADIO NEWS
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WHAT DOES THE
“8BL BUTTON"
MEAN?

~
—

In the case of the Frequency
Meter shown above, the “BL
button' {shown below) means
that by using it transmiteers can
be kept “right on the button.”
On any piece of cquipment it
mcans sound Jesign, rugged ¢on-
struction, fair price. Watch for
the "BL button™ after the war,

&
BROWNING

TABORATORIES, INC. WINCHESTER. MASS.

MEN--16,50

HERES THE QUICK WAY T0 AN

: o
e ELECTRICIT

IN 12 WEEKS

ON REAL MOTORS, GENERATORS.ETC.
I Finance Your 5&41}11)1(;

Trained Electrical men needed now, 1t°s not how
young you ure, or how old you are. The question is

huve You the training for a real peace-time future
inaneld thatis vital now? Not all “*essential” jobs offer
such opportunitics, ELECTRICITY does— whea
You're prepared!?

Here at Coyne You can train In 12 wecks—
in n practical way on real actual eltecterical
muchinery and apparatus, You 'Learn by Dolng'.
And you don‘t peed much money. 1'll finunce
your tultion and you can pay it in easy monthly
payments after ?Voul‘ training pertod is over. Then
if you are short ot li ving €xbenses wg'llxtt you adp:lrt
time job to ‘‘earn while you leurn''. Afcer gradua-
tloa we give you Hfetime employment scrvice.

Right now I'm inciuding exura training Ia IN-
Dl],:S'li'Rl.\L ELE'(H‘I(ONII }.‘S at no extra cost.

1ail coupon for my big ; A
tree book. et the tralning | Alse have facilitics
you necd for a good electri- m'l Joabilitie Vr¥le
cal job. WRITE NOW, — :
o e e e -
11, C. Lewls, P'resident
Coyne Electrical School, Dept, 114-81,

500 S. Paullns St.. Chicargo 12, it

Send Free Book with Facts on Coyne. "'1'ay After
Giraduation” ’lan and exira Industriat Etectronics
training now included.

NAME.
ADDRESS.
CITY

STATE

of the power supply. Terminals 1 and
3 will then supply regulated plate volt-
age, while 2 and 3 will supply regulated
screen voltage. When more than two
tubes are employed, several screen and
plate voltages are made available by

| appropriate taps.

The voltage available across the
combination will be the total of the
voltage drops across the tubes. For in-
stance: if A is a VR105 and B is the
same type, the output voltage (deliv-
ered to the plate) will be 210 volfs,
Likewise, the voltage available be-
tween the common terminal (3) and a
tap will be the voltage drop across all
tubes between those terminals. In the
above example, the voltage at the tap
(delivered to the screen) will pe 105
volts. If tube B were a VR90, the
screen voltage accordingly would be
90 volts, while the plate voltage {iotal
of the drops) would be 195,

—f30-

International Short-Wave
{Continued from page 50)

9p.m. (EWT). (Note: Berne is heard
well in the Eastern United States.)

Brazzaville and Leopoldville (Afri-
cans) are tops in signal strength, and
are the most consistent stations heard
on the West Coast, Balbi reports.

“The Tokyo boys pound in day and
night,” he comments, ‘“some¢ in the
Home Service; others to the United
States, Australia, India, Europe, and
South America.”

Melbourne is excellent between 8:00
and 8:50 am. (EWT) on VLG2 (9.54)
to East Coast; same again at 11 to
11:45 a.m. (EWT) on VLG6 (15.23),
and is very strong and clear to West
Coast.

London’s GWO (9.62) and GSW
(7.23), 12:15-12:45 a.m. (EWT) to In-
dia are strong on West Coast, where
many of their European beamed pro-
grams on the 9- and 7-megacycle bands
may be heard after 1:00 am. (EWT).
Evenings, the General Forces Pro-
grams {rom London are very good for
West Coast listeners.

USSR on 15.37-is local after 12 mid-

night at times in California. Lenin-
grad (11.63) is also heard like a local
after 1:00 am. Best is 12.27 megacy-
cles from 11 p.m. to 2 a.m., or later,
with music and native language, in
parallel with 9.565 megacycles at
times (EWT).

Other information of interest to Pa-
cific Coast listeners, as well as lis-
teners the country over, is furnished
by Mr. Balbi, as follows:

x x x
EASTERN WAR TIME

Djarkata, Java (18.133), heard ir-
regularly, 1:00 a.m. to 2:00 am,
beamed to Australia. News, 1:00 a.m.

MTCY, Hsingking, Manchukuo
(15.33)}, broadcasts 1:00 am. to 3:00
a.m. to the United States; 4:00 a.m.
to 5:00 a.m. to Europe, replacing the
11.775 megacycles frequency. News,
1:30 a.m., 2:30 a.m. Prisoner-of-war
messages, 1:00 a.m.

PIRM, Manila, Philippines (15.32),
broadcasts 12:00 midnight to 1:00 a.m.
to the United States. News, 12:30 a.m.
Prisoner-of-war messages, 12:15 a.m.

Khabarosvk, USSR (13.13), broad-
casts in native language from 1:00
a.m. to 2:40 a.m. (strong signal).

Brazzaville is heard on 11.97 be-
tween 1:00 a.m. and 2:30 am.

XMHA, Shanghai (11.86) is heard
between 1:00 a.m. and 2:00 am.
Weak. Full schedule is unknown.

DJD (11.77) is heard 1:00 a.m. to
3:00 a.m. transmitting to Asia. Weak
signal.

JRAK, Tokyo (11.74) is heard irreg-
ularly, 12:00 midnight to 1:00 a.m,
Home Service, same as JL.G3 on 11.705
megacycles.

XGRS, Shanghai (11.695) is sched-
uled 1:00 a.m. to 12 noon. News, 1:15,
10:15 a.m. Strong during the early
mornings.

GRG, London (11.68) heard well be-
tween 1:30 a.m. and 3:00 a.m. with the
General Forces Program.

XGAP, Peiping (10.27) has moved
from 6.105 megacycles. Signs off at
11:40 a.m.

RNB, Leopoldville (9.785) is heard
on the West Coast at 11:00 a.m.; also,
12:00 midnight to 1:30 am.

(Continued on page 122)

15.160 1ZK

RADIO TOKYO TRANSMISSION

BROADCAST SCHEDULE OF HADIO TOKYO BEAMED TO THIS HEMISPHERE.
THROUGH THE COURTESY OF D. BUCHAN OF THE BBC. NEW YORK OFFICE.

MEGACYCLES CALL TIME (EWT)

9.535 1zl 9:00 a.m.—10:45 a.m.
11:00 a.m.— 2:40 p.m.

9.565 JRAK (Paulau) 7:00 p.m.— 8:00 p.m.
11.725 Jvwi 7:15 a.m.— 8:15 a.m.
9:00 a.m.—10:45 a.m.

11:00 a.om.— 2:40 p.m.

11.80 1Z) 6:15 p.m.— 8:15 p.m.
8:30 p.m.— 9:30 p.m,

11:00 p.m.— 4:00 a.m.

11.897 vua 6:15 p.m.— 8:15 p.m.

11:00 p.m.— 4:00 a.m.
6:15 p.m.— 8:15 p.m.
11:00 p.m.— 4:00 a.m.

15.225 JLT] 7:15 a.m.— 8:15 a.m.
8:30 p.m.— 9:30 p.m.
13:00 p.m.— 4:00 a.m.
15.325 JLP2

8:30 p.m.— 9:30 p.m.

Newscasts from Radic Tokyo are read on the hour, and are followed during all news-
periods (mornings and evenings) by messages from American prisoners of war.

COMPILED

BEAMED TO:
E, North America and Brazil
W. North America
E. North America and Brazil
Latin America
E. North America and Brazil
W. North America
E. North America and Brazil
Latin America
W. North America and Latin America
E. North America and Brazil
W, North America and Latin America
E. North America
W. North America and Latin America
Latin America
Latin America
W. North America and Latin America
Laiin America

www.americanradiohistorv.com

RADIO NEWS

il



www.americanradiohistory.com
www.americanradiohistory.com
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ever see

/0,000

Small things are often of major impor-
tance—an<d mean the difference berween
success and failure. Utah Parts, for in-
stance, must be accurate to the most
minute detail. Even an error so small as
one ten-thousandth of an inch could re-
sult in faulty operation.

This marvelous instrument, the meas-
uring microscope, makes it possible for
Utah engineers to spot errors in work-
manship—no matter how slight. They
are able to make infallible measurements
to the ten-thousandths of an inch —just
one reason for the split-hair accuracy

Keyed to tomorrow

of an inch?

of Utah Parts wherever they are used

Urah's outstanding name for depend
ability and long life is due to the pains-
taking inspection, ever watchful surveil-
lance and completetesting. These “'traits’
in Utah's character have been of prime
importance in adapting the many war-
born miracles of radio and electronics to
today’s military needs. They will be just
as important in transforming them to
comimercial uses [OmMoOrow.

® W K

Every Product Made for the Trade, by
Utah,IsThoroughlyTested and Approved

's* demands: Utah transformers,

speakers, vibrators, vitreous enamel resistors, wirewound controls,

plugs, {acks, switches and small electric motors.

o~
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Utah Radio Products Company, 824 Orleans Street, Chicago 10, JiI
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Television's Postwar
Possibilities

By P. GLANZER

Mauy new applications of (elevision (o
postwar industry and homes arve now

apparent in view of new developments.

General Electric’s television station presents lips to hunters in the Schenectady, N. Y., area.

120
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EW television developments of
N startling application to postwar

industry and homes were dis-
closed in Detroit recently by Ralph R.
Beal, assistant to the vice-president in
charge of RCA laboratories, in a
speech to the Engineering Society of
Detroit.

Predicting the use of a newly-per-
fected television “eye"” for factory con-
trol, this electronics authority ex-
plained how an astonishing device
makes possible the extension of human
sight over almost any distance. Sim-
ply by pressing a button, an observer
is enabled to look instantly into any
place where the “eye” is located.

See with Safety

An entirely new prospect of factory
control thus is opened. Executives and
engineers will have the power to bring
before them on a viewing screen, the
living details of activities within a
plant which may be miles away from
their offices. Similarly, a mother could
keep constant watch over her children
while she worked or entertained in a
remote part of the house,

Of keenest interest to engineers and
safety officials was Mr. Beal's descrip-
tion of how the new “eye” can be used
“to make a close-up inspection of
places where it is impossible or ex-
tremely dangerous for a human being
to venture.” This "'looking from a safe
distance” will be invaluable for exam-
ining mine shafts, tunnels, holds of
ships, furnaces, manholes, inaccessible
machinery and countless other haz-
ardous places. Emergency vehicles
equipped with the “eye” will be rushed
to the scene of certain Kkinds of dis-
asters to ‘“study” the situation before
rescuers or repair crews risk their
lives.

The new device has far greater pos-
sibilities than the familiar photoelec-
tric “eye,” which merely registers light
or shadow. The television viewer ac-
tually provides a vividly clear picture,
identical to what the human eye would
see if it were in the place where the
viewer is mounted. While the engineer
sits comfortably at his desk, an auto-
matically travelling television device
could tirelessly “walk up and down” a
production line for him.

A ship's captain could bring his ves-
sel up to its pier or through crowded
shipping lanes with safety never before
possible. Multiple television ‘“look-
outs” will keep watch on all sides at
once. From central stations, police
will be able to observe traffic at any
point throughout the largest city. The
new device has extraordinary possibili-
ties for the safety control and dispatch-
ing of trains.

Widespread application of this latest
triumph of electronics will follow im-
mediately upon the release of war-
essential materials and manpower. It
is the culmination of 20 years of RCA
television research, costing more than
$10,000,000.

Astonishing facts about application
of the new practical television devel-
opments in the theater and home werc

RADIO NEWS
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MOLDED PAPER CAPACITORS

MOLDED PAPER VERSUS MICA CAPACITORS

—wartime equipment has definitely proven the ability of Micamold Molded
Paper Capacitors to function satisfactorily in by-pass, coupling and filter applica-
tions above .001 mfd. As strategic mica is scarce, Micamold Moided Paper
Capacitors not only fill the breach but materially assist in maintaining the flow
of equipment to the Armed Services.

MOLDED VERSUS METAL HOUSED PAPER CAPACITORS

—here 2gain Micamold Molded Paper Capacitors serve as adequate alternates for
capacities of .25 mfd. or less. As compared to metal encased paper capacitor the
plastic molded types save space, weight and cost.

IN BOTH CASES

——considerable cconomies in time, labor and materials have resulted. Manufac-
turers who utilize Micamold Molded Paper Capacitors instead of mica and metal
housed paper types can effect substantial savings in their own production.

Manufacturing facilities bave been further increased . ..
prompt deliveries of large productiou quantities.

{F YOU HAVE A CONDENSER DESIGN PROBLEM, CALL ON MICAMOLD . . .

we design and build molded paper and mica, oil and electrolytic capacitors for all
radionic and electrical applications. We will be glad to cooperate with you on
any project . . . for war or postwar assignments.

NO LET-UP AND
NO LET-DOWN ...
KEEP BUYING MORE
WAR BONDS

MICAMOLD RADIO CORPORATION

1087 FLUSHING AVENUE BROOKLYN 6, N. Y.

July, 1944
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AT 100 MC

DILECTENE

A C-D Engineered
U-H-F Insulation

POWER FACTOR -2
0.0033
STABLE
UNDER
&
DIELECTRIC High Humidity
CONSTANT *
3.57 Temperature
Extremes
-
Mechanical
Stress
READILY *
MAChISED Chemical
Conditions

For complete technical
data, send for Bulletin DN

CONTINENTAL-DIAMOND
FIBRE COMPANY
NEWARK 49, DELAWARE

NEED PARTS?

Nuatlonal ean supply you qulckly with most of
those hard-to-get parts at exceplional prices
Take a look at these bargains

STANCOR MIDGET OUTIrUT TRANSFORM
EKS, L6 to 3-6 Ohms, Mounting strap center
1% — .Each, 55c: 10 for $4.95

10 WATT PIGTAIL WIKEWOUND RIISIST.

ORS--500. 1000, 1250, 1500, 1750, 2000, 2500,

3000, 1000, and 5000 ohm sizes in siock
Each, 24¢: 10 for $2.19

L3
AERIAL KIT containing aerial wire, -rubber
coated lead-in, insulutors, ground clamp, win
duow strip, etc Each, 89¢c

24 MFD 150WV Tubular Electrolytles. One
Year Guarantee .Each, 36c: 10 for $3.35

12 MFD 450WV Tubular Electrolyties. One
Year Guarantee....... Each, 43¢: 10 for $4.21

CLAROSTAT I MEG. (#6 Curve) VOLUME
CONTIROL WITH SWITCH. Shaft % x |
Eaeh, 44¢; 10 for $3.90

100 Ol (Tapped at 30) WIRE WOUND CE-
MENT COATED RESISTORS 30 Walt,
Each, 45¢: 10 for $3.90

8 PAPER RECORDING OISCS. Cond one
shide only .Faeh, 5¢; 100 1or $3.99

ASSOIRTAIENT OF 131 FINST [INE
GOOWY TUINTLAR BY-IABS CONDENS
ERS CONSINFING OF 61 .01-GH0W
D2BNWY, 20 05-000WY, 27

L00WY. dine Year Guaran- $Y 795
tee.  List I'rice, $33.30. o

Your cost only

20 Deposit tequived an all C.OLD, orders. Pon’t
riet L I AA Certlliicatlon.  Orders  of

$25.00 or more. companied by payment ig ful}

will e shipied prepaid

Free Rulletin No. 10} lists hundreds of other

radio parta and supnlies. Write for i toduy!?

NATIONAL
ELECTRONIC SUPPLY

77 W. Washinoton Blvd,

Chicago 2, §iI.
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also given recently in RCA Rocke-
feller Center offices, Credit for discov-
eries on which the equipment is based
goes chiefly to physicist V. Zworykin,
of electron miscroscope fame. He has
invented a new electronic “eye” which
looks at a seene and transforms it into
a flow of high-frequency impulses. The
currentis pass to an electronic "brain.”
From there they may be transmitted
by new type cables or radio waves.

At the receiving end another Zwory-
kin invention called the kinescope pro-
jeetor reproduces the scene with amaz-
ing fidelity. Unlike the small, crude,
cathode-ray type of viewing screen, the
new Zworykin device gives vividly
clear pictures 18 by 24 inches.

This size is for home use. But a sim-
ilar apparatus permits enormous mag-
nification, Already demonstrated is a
huge television viewer, 15 by 20 feet,
the size of a regular movie theater
screen. On this viewer the clarity of
the scene is excellent. Sound track
problems have been solved to the point
where television music has high fidel-
iy.

Secret of this revolutionary new
theater equipment is Dr. Zworykin's
high-frequency reflecting optical sys-
tem. This is built around a lens made
of plastic and giving four times great-
er brightness of light on the screen
than is possible with the finest glass
lens. The plastic lenses are made by a
simple moulding process. Immediately
following the war's end these lenses
will be mass produced. The cost will
be one-tenth that of a glass optical
system.

Serve 25-Million

Plans just completed call for an east-
ern television broadcasting network to
serve 25,000,000 people in the New
York-Boston area. Already every po-
lice station in New York City is fitted
with television receivers. Two-hundred
thousand air-raid wardens were trained
in their duties with this equipment.

Another new development of interest
is an automatic relay station which
will make possible long distance tele-
vision service. It should be praectical
cven for sparsely settled areas. These
stations enormously extend television
broadcasting range. They require no
operators and need little more atten-
tion than-airway radio beam towers.

When asked if motion picture ex-
hibitors were justified in fearing that
home television may doom the neigh-
horhood theater, it was indicated that
television to theaters would probably
supplement regular movie programs.
This would be done by showing “‘live”
prize fights, travel shorts and outstand-
ing news cvents on the screen as they
actually occurred.

But having just seen hoth a live tele-
vision show and a television movie—
first in New York experimental studios
and then in a comfortable viewing
room, the writer is convinced that Lee
de Forest's prediction of five years ago
holds true. It,seems obvious that mil-
lions will prefer lo see movies by tele-

. Vision in their own homes, rather than
I in theaters.

www.americanradiohistorv.com

On the other hand, television will
give a tremendous boost to movie pro-
duction. Television movies can be
viewed from an armchair in the com-
pany of friends, and be enjoyed more
fully. But the live studio production
was an attempt to combine radio and
vaudeville shows, and the result was
very unsatisfactory. Even allowing for
the present crude technique, the show
has a “corny” effect. This, despite the
fact that numbers included the famous
New York impersonator, Cam An-
drews, the distinguished illustrator
Tom Webb, stars of the circus world
and very capable musicians.

Like radio, a live television program
must go on the air without a. hitch.
The production difficulties are enor-
mous. With batteries of blazing light,
terrific heat, and all characters wear-
ing special make-up, the studio is like
a Hollywood movie set in miniature,
except that there is no possibility of
cutting a broadcasting show dead to
have a retake. The best Hollywood
producers and artists require very fre-
quent halts and repetitions of scenes.
How television dramas can overcome
this difficulty is hard to see. They must
go right on past breaks, and the effect
is much more painful than the worst
amateur radio show.

Also clearly evident is the fact that
television shows lose all the subtle ef-
fects developed by the heard-but-not
seen radio production technique. Noth-
ing is left to one's imagination. For
that reason alone it cannot be seen how
television will replace radio drama and
com_edy as we know them now. For a
long time to come.the important tele-
vision show: will be the broadcast movie
for home viewing. This combines mar-
velously the advantages of both movie
and radio entertainment.

This is just one observer's opinion
however. But the experts were in-
clined to deliver the same verdict.

-

International Short-wave
(Continwed from page 118)

GRX, London (9.69) is heard be-
tween 3:30 a.m, and 4:30 a.m., beamed
to Japan. ]

VLW6, Perth, Australia (9.68),
heard 7:00 a.m. to 11:30 am. QRM’d
by JVW2, was on 9.615 for a few days
recently.

JZ1, Tokyo (9.535) is heard between
12:00 midnight and 2:30 a.m., Home
Service Program; 4:15 aim. to 7:30
a.m., beamed to Europe.

VLQ3, Brisbane, Australia (9.66), is
heard 12 midnight to 3:15 am. BBC
news is relayed at 2:00 a.m.

XGOI, Shanghai (7.48) is heard 7:15
a.m. to 10:00 a.m. Also on 9.66 mega-
cycles. Native programs usually.

VLQZ2, Brisbane, Australia (7.215),
is heard 3:30 a.m. to 6:30 a.m.

XGOY, Chungking (7.17) has an
English newscast at 10:00 a.m.

CBRX, Vanccuver, British Colum-
bia, gives a newscast at 1:00 a.m. and
at 1:15 a.m,

RADIO NEWS
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TV g TEMPLE RADIOS
— = - Mystic, Conn,

_and here's what it will mean to YOU

It will mean that in Temple FM receiving sets you will offer
your customers radios embodying every proven FM engi-
neering advance.

It will mean quality materials and quality craftsmanship
to insure lasting worth—and lasting customer-satisfaction.

It will mean visible beauty as well as superlative perform-
ance—obvious, super-excellence to invite ready purchase.

It will mean cutstanding Value that commands both Profit
and Volume.

It will mean, Mr. Dealer, that “it pays to team up
with Temple”.

TEMPLETONE RADIO COMPANY
MYSTIC, CONN.

FM...TELEVISION... RADIO-PHONO COMBINATIONS

licensed under
Armsirong & RCA Patenls

Back the Attack with War Bonds — Buy more than before
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VAGO

DISPLAY
BOARDS

.such as that shown betow . .. nor-
mally seen on counters everywhere (and
soon to be again) help account for the
great popularity of Vaco drivers and
small tools with workers in industry,
and in the home.

If you are an executive of a plant, and require special driv-
ers or small tocls to speed production, or as equipment
accessories . . . let our creative departinent make sug-
gestions, without obligation.

VACO PRODUCTS CO.
319 E. Ontario Street, Chicago 11, 11,
Canadion Branch Whse.-——560 King St. W., Toronte

UNDER 4 FLAGS

RIDER BOOKS

are haining Radis men

In oddition to use os texts in all the armed services,
Rider Radio Books are alto found in teading libraries
end famous technical schaots; 1o mention a few:
Georgio Tech., Univ. of Pennsylvania, Northwestern
Univ., Virginio Polytech.,, Manhartan College, M | T,
Univ. of Delaware, Carnogie, Duke, Harvard, Syracuse
and Univ. of Alabama.

Send Today for New Catalog

JOHN F.RIDER, Publisher, Inc.

NEW YORK CiTY

EXPORT OIv.: ROCKE-INVERNATIONAL ELEC. CORP.
100 VARICK SYREET, NEW YORK CITY. CABDLE: ARLAR

404 FOURTH AVENUE -
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VDP2, Suava, Fiji Island (6.135), is
heard between 1:15 a.m. and 6:00 a.m.
(Saturday only), with newscasts in
English at 2:00 a.m. and 4:00 a.m.

* * *
SHONAN {SINGAPORE)
TRANSMISSIONS

The Japanese-contirolled short-wave
transmitter at Shonan (formerly
Singapore) is heard from 6:00 a.m. to
2:10 p.m. (EWT) daily on 9555 mega-
cycles, with newscasts in English at
6:00, 6:45, 10:00 in the morning, and
at 1:15 in the afternoon.

This Malayan station also radiates
a program between T7:00 am. and
10:00 a.m. (EWT) on 7.22 megacycles,
with a newscast in English at 9:00
a.m. (EWT).

ABSIE 1S NEW AMERICAN FORCES
STATION IN BRITAIN

According to the BBC, over its Ra-
dio Newsreel program of Saturday,
May 20, ABSIE is the new American
service forces station set up in Brit-
ain. Beginning on that date, instruc-
tions to the peoples of the occupied
countries of ‘“Hitler's Europe” are be-
ing given daily over ABSIE and the
powerful transmitters of the BBC in
the latter's French, Flemish, Belgian,
Dutch, Danish, and Norwegian Serv-
ices.

MESSAGES FROM
GERMAN-HELD PRISONERS

Following the 10 pm. (EWT) news

AM Measnrecmenis
(Continued from page 68)

below the modulated signal level.
Catlhode-Ray Oscilloscope

The oscilloscope may be used for the
measurement of modulation percent-
age in the manner indicated in Figs. 7
and 9. The first connection yields
wave-envelope patterns; the second
trapezoidal patterns.

In Fig. 7, a small amount of modu-
lated signal voltage is derived from the
transmitter and applied to the vertical
input terminals of the oscilloscope. The
internal sweep oscillator is set at the
modulation frequency or some satis-

Fig. 9.

broadcast from Berlin over DXL25
(7.28), DXJ (1.24) and DXP (6.03),
messages from American prisoners of
war interned in Germany are read by
a woman announcer every evening ex-
cept Sunday.

Over these same stations on the
11:00 p.m. (EWT) newscast, news of
American pilots wounded in action is
generally relayed by the Berlin radio
service.

Berlin newscasts are heard on the
hour, 6:00 p.m. through 12 o'clock
midnight (EWT) over the stations
listed above.

* * *

THANKS!

We wish to extend thanks to the fol-
lowing for reports received recently:

August Balbi, Los Angelos: D. Bu-
chan and T. Lawrence, of the BBC: E.
Harriet Donlevy, of the World Wide
Broadcasting Foundation (WRUL),
Boston; the Canadian Broadcasting
Corporation; W. H. Hauser, of WBOS;
Gertrude H. Bevan, of the Interna-
tional Broadcasting Division, the Gen-
eral Electric Company; the Coordina-
tor of Inter-American Affairs, Wash-
ington 25, D. C.; the United Network,
San Francisco; Blanche Spence of
WLWO-WLWK; Charles A. Mangano,
of the NBC International Division;
and Charlie Gonder, of Pittsburgh.

Reports of reception, frequencies,
schedules, and other pertinent data
from readers will be welcomed.

el ‘0‘_

factory multiple thereof. Percent mod-
ulation is then determined by means of
vertical measurements of length along
the wave patterns to obtain values of
C and M (as indicated in Fig. 7) for
use in Equations (1) and (2).

In the second system (Fig. 9), a
small modulated signal is delivered to
the vertical plates, and a portior of the
modulating voltage, selected by poten-
tiometer R is applied to the horizontal
plates. In the trapezoidal patterns,
the unmodulated carrier amplitude is
C, and the modulated carrier ampli-
tude, h.. It will be observed from ex-
amination of the trapezoid correspond-
ing to 100 percent modulation that a
2 to 1 ratio exists between modulated
and unmodulated carrier amplitudes.

30

Using inputs to both the horizontal and vertical plates of the oscillo-

scope to obtain trapezoidal patterns for measuring modulation percentage.

OA

NO SIGNAL CARRIER ONLY
NO MODUL ATION

VERTI(;'_AL

GENERATOR TANK SMALL
PICKUP COIL

0% MODULATION

UNDERMODUL ATION OVERMODULATION

-

TO MODULATOR OUTPUT

HORIZONTAL

sl’\'

S
OSCILLOSCOPE-INTEANAL SWEEP OFF
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OUR SIGHT ixore yone Futiste

Today, behind closed doors, 1. C. E. strives for perfection in the rush schedules

of war. .. tomorrow, when the fruits of our labors have helped to win the peace,
you can look to the precision engineering skill of I. C. E. to help mold your
drafting-board dreams into reality. $r Perfected in the merciless crucible of war

...I.C.E. will have the key to many of your post-war radio-application problems.

%&o
.the promise of great things to come

INDUSTRIAL & COMMERCIAL ELECTRONICS
BELMONT, CALIFORNIA

duly, 1911
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MANUFACTURERS OF |

ELECTRONIC EQUIPMENT

Serving unobtrusively, but with complete
ethciency at countless vital spots in war
communications equipment, El AMenco
Meolded Mica Capacitors are earning the |
reputation which will make them tomot-
row’s choice among manufacturers of ual-
ity electronic equipment.

These munufacturcrs are invited to send for new
catalog—using firm letrcrhead.

The Electro-Motive Mfg. Co.
Willimantic, Connecticut

El-Menco @=
(MOLDED MicA CAPACITORS |

Electronics

RADIO
ENGINEERING

NEW COURSES FOR MODERN NEEDS

RADIONICS. the scicuce of elecironic ap
plicalions, is widening its horizon hour by
hoare. There’s a seciure future in this beld for
YOU-—provided you put QUR TRAINING
ON YOUR seust list NOW

Needed at onee are specialists in Marine
Hadio, Police Rudio. Aviation Hodio, Browd-
casting. ‘Television Frequency Madulad
High Frequency Broadoasting, and  Com
mercial Radio Telegruph. That, need  will
conlinum

Our school is co-educational. Tt offers (o
women as well as men siceminbined slementary
sl aly ql conrses for Madio Servi
Itadio eeriog Assistunts, Hadio Te 1"
Muaint e men. ‘The waork is thorough,
practical. void of frills. The conrses are ap-
Kroved by State Vocational Departments,

lajor Aiclines, State 1% » Systems. Hidio
mamefaciurers, and hnndreds of Browdeasting

Stutions

Credit is given for Army rudio eourses nnd
experiencs towanrd nny of our courses. |ligh
school graduntion or it equivalent necessary

for udvanced conrses. Tuition at  pre-wur
levels. Send for catalog foduy

MAIL THIS COUPON NOw'!

VALPANRAISO TECHNICAL INSTITUTE,
Dept. R, VALPARAISO, Ind.

NAME.
P. 0. ADDRESS AG

CITY and STATE
CATALOG REQUEST-—RADIO NEWS
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Radiometrie Elements
(Continued from page 34)

control of the manufacture of petro-
leum products and synthetic rubbers,
since the composition of these hydro-
carbons is readily determined f{rom
their infrared absorption spectra.
Thermopiles are being used also, as
they have been for years, in the meas-
urement of furnace temperatures.

The problem in thermopile construc-
tion is to secure a low resistance (in
order to match the resistance of the
galvanometer necessarily used), a low
heat capacity and heat conductivity,
and a high thermoelectric power. In
general, the heat capacity can be mini-
mized through use of very fine wire,
.06 to .08 mm. in diameter. Fine wire,
too, as a rule will reduce the heat con-
ductivity. A low heat capacity is nec-
essary 1o enable the thermopile to re-
spond to relatively quick changes in
energy. Thermoelectric power is de-
pendent upon the materials chosen for
the construction of the junction. An-
timony-bismuth and copper-constantin
junctions are widely used. The sensi-
tivity of a thermopile varies as the
square root of the area of the receiving
surface “—a condition which imposes a
low limit upon the number of junctions
that can be used practically.

Radiomicrometer

The radiomicromelter is essentially a
moving coil galvanometer the coil of
which is but a single loop of wire with
a thermoelectric junction at one end.
When radiant energy falls upon this
junction, the resultant thermoelectric
force causes a current flow which in
turn causes the loop to rotate in the
magnetic field by an amount propor-
tional to the incident radiant energy.
The amount of rotation is measured
through use of a mirror in the same
manner as upon a moving coil galva-
nometer. ln a radiomicrometer the
connecting loop has negligible resist-
ance and there is no advantage in
using more than one junction, for, as
the electromotive force is increased by
adding junctions, the resistance is in-
creased in proportion and the current
through the loop remains unchanged.
This instrument was invented inde-
pendently and almost simultaneously
by d'Arsonval and by Boys.

In the opinion of Coblentz? the
evacuated radiomicrometer can be
made to excel the sensitivity of the
thermopile, bolometer, or radiometer.
This is true only when the radio-
micrometer is shielded from sudden
changes in temperature. Magnetic
_shielding is unnecessary for the device
I insensitive to suech disturbances.
All of its good features are nullified,
however, by ils extreme sensitivity to
vibration and its lack of portability,
both due to the extremely delicate sus-
pension which must be used to give it
a good response. This fine suspension
also gives the device a long period (as
long as a minute), making readings
with it tedious. Because of these

www.americanradiohistorv.com

things it is seldom used today, being
replaced by either the thermopile or
belometer.

Bolometler

The bolometer is considered by
many as the best radiation measuring
device yet made, It is a very simple
device, being merely a Wheatstone
bridge, two arms of which are made of
very thin blackened strips of high elec-
trical thermal resistivity, one or both
of which being exposed to radiation.
The maximum sensitivity of a bolo-
meter is limited by the size of the strip
exposed to the radiation and is propor-
tional to the square root of the area
of this surface. The sensitivity is also
directly proportional to the bolometer
current, but this is limited by the re-
sistance of the bolometer strips.

The metals generally used in their
construction are nickel, platinum, tin,
and iron, although for various rea-
sons platinum is generally used.

One complaint against the bolometer
is that it is subject to variations caused
by air currents and magnetic disturb-
ances. The effect of magnetic fields
can be minimized by concentration of
the components into as small a space
as possible, and the effects of air cur-
rents can be removed by enclosing the
bolometer in an evacuated chamber.

A further complaint is that the zero,
or balance point will drift due to a
gradual drop in battery voltage across
the bridge. The underlying reason for
this drift is that it is a practical im-
possibility to cut strips of exactly the
same dimensions, resistance, and ra-
diation characteristics. Hence, if the
battery current varies, the resistance
of one arm of the bridge will vary
more than the other and the bridge
will become unbalanced. This drift
can best be remedied through use of a
battery with a very large capacity.

The radiometer started as an inter-
esting scientific toy made by Sir Wil-
liam Crookes for his children buf was
eventually developed by others into a
true scientific instrument. It consists,
in one form, of two similar thin vanes
of blackened mica or platinum at-
tached to a horizontal arm and sus-
pended in a vacuum by means of fine
quartz fiber. The radiant energy to be
measured is allowed to fall upon one of
the vanes, warming it slightly. This
causes the residual gas molecules to
rebound from the blackened surface
with increased vigor, causing a slight
rotation of the suspended system pro-
portional to the incident energy. Ex-
perimental results have shown that for
small areas the deflection is propor-
tional to the area of the exposed sur-
face of the vane. The rotation is ob-
served, as in the radiomicrometer,
through use of a small mirror attached
to the system.
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P ORA IC HEUEPIH

WOLTANEOUS VISUAL OBSERVATION OF SIGNALS OVER A BROAD BAND OF FREQUENCIES

Panoramic Reception is the technique of viewing simultaneously

a multiplicity of signals received over any given portion of the

radio frequency spectrum. lts uses include the measurement and
comparison of frequency, inductance, capacitance, and resistance.

The Panoramic Radio Corporation has conceived and pioneered the
major developments in this field, yet we feel that we have but scratched

the surface of the tremendous sphere encompassed by Panoramic Recep-
tion. lts successful use in communications, direction finding, navigation,
production, and the laboratory presents only an incomplete picture of its
possibilities. Why not let our engineers demonstrate how much of your work

can be expedited by Panoramic equipment?

:._@ﬁ—“-.
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ADIO CORPORATION
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Electron Tubes” McGraw-1{ill Book Company, Inc.,
New York (1939).
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p. 48; also, Coblentz, W, W,, Bull. Bur. Stds., 4,

1908, p. 391.

Tube Substitutions
(Continued from page 56)

|

- i

Tube “A” is the one with the higher
current rating.

Tube “B” is the one with the lower
current rating.

' For the above case of the 12SK7 re-

placing the 6SK7, tube B would be the
12SK7, tube A the 6SK?7.

Before closing the subject on i.f. and
r.f. replacement tubes, one mention
might be made about tubes like the
6B7, 688 and TE7 which are duo-diodes
and also pentodes. Conceivably, the
pentode sections could be used for i.f.
amplifiers with the diodes remaining
idle. However, the nonutilization of
one portion of a tube is not the best
practice and, if possibte, should be
avoided. It is for this reason that the
list given above made no mention of

| these tubes as substitutes for the regu-

lar pentodes used for r.f. and i.f. am-
plifiers.

The

The next point to concern us is the
mixer stage. In most sets designed for
the broadcast band, one tube, called a
Pentagrid converter, is used, this tube
acting as the mixcr and oscillator at
the same time. Under this category
would fall such tubes as the 6A8, 6A7,
6SA7 and 6D8.  Another type of con-
verter actually involves a triode and
either a heptode or hexode such as the
6J8, or 6K8. lHere the triode section
acts as the oscillator and transfers this
frequency to the other portion of the
tube through an internal connection.
Finally, there is the pentagrid mixer
using the 6L7-G tube. Nearly all of
these, while seemingly different, are in-
terchangeable in one form or another
with a few simple circuit changes. To
better understand the nature of these
changes, however, it is best to examine
a typical example of each circuit to sce
Just what liberties may or may not be
taken.

Fig. 4 shows a typical circuit using
the 6A8. The signal is fed into the
fourth grid, with grids 1 and 2 acting
as the oscillator control grid and plate.
This circuit is very well suited for the
broadcast band and the upper wave-
lengths of the short-wave band. Usu-
ally a.v.c. is applied to the signal grid,
in which case this portion of the cir-
cuit is opened to allow insertion of the
a.v.c. resistor. This type of tube is sen-
sitive to voltage changes, the result
being a slight shift in frequency of the
oscillator. Also, at the higher fre-
quencies, coupling takes place in the
tube itself between the input grid and
the oscillator portion, so it would bhe
much better not to use the A8 as a
replacement in an all-wave set unless
such a tube was already incorporated

Mixer
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in the circuit and fully compensated
for. The 6A7 and 6D8, being similar
to the 6A8, would be subject to the
same conditions.

A special modification of the 6AS is
the 6SA7, shown in Fig. 5. Here a
Hartley oscillator, using only one
tapped coil, is needed and this arrange-
ment resulls in simplicity and good
stability with high gain on the regular
hroadcast channels. However, it is not
as good on the short-wave frequencies
as on the broadcast band. This type
tube is not as sensitive to voltage
changes as the preceding tubes and
a.v.c. may be used without fear of re-
sultant variations in the oscillator fre-
quency. It might now be instructive
lo see just how these two types of ow-
cillators may be wired so as to use
each other's tubes. For example, Fig.
7 shows how a 6AS8, 6D8 or 6A7 could
be adapted for a circuit formerly using
a 6SA7. On the other hand, Fig. 6
shows how to employ a 6SA7 in a 6A8
circuit. The changes necessary in each
case are simple and would not take
very long to accomplish. Probably the
set will now need realignment, but this
might be true in cases where even the
same type tube is replaced. The mixer
is one circuit that is especially sensi-
tive to capacitance changes in tubes,
even slight ones.

The next type of mixer utilizes the
6K8 in a circuit such as shown in Fig.
8. It is seen to be essentially the same
as the 6A8 schematic with the oscilla-
lor section separate and distinct from
the mixer grids. The oscillator coils
from a 6AB could quite easily be con-
nected to the triode section of the 6K8
with good results. Generally speaking,
a 6K8 would have less gain at the
broadcast frequencies than the 6AS;
its greatest use is in all-wave sets
where a stable oscillator is needed at
the high-frequency end of the band.
No difficulty should be encountered
when using a 6K8 in a circuit formerly
occupied by either the 6A8 or 6SAT
tubes, providing the necessary socket
connections are made. Use the above
mentioned illustrations as your guide.
When the 6K8 is used to replace the
aforementioned tubes, the possibility
of over-excitation may occur. In that
case, either the number of turns on the
tickler coil should be reduced, or the
plate voltage of the oscillator anode
made less. Generally the latter is the
easiest to accomplish.

Continuing on, the 6J8 presents a
slightly modified circuit over the 6K8
Just described. The oscillator is inter-
nally connected to grid number 3 of
the heptode section of this 6J8, a point
that received the signal voltage in the
6K8. This tube is usually considered
as the most stable of this group of
mixers or converters and so finds wide
use in sets having broad frequency
coverage. Structurally it may be com-
pared to the 6L7 which will be de-
scribed in the next paragraph, with the
addition of the triode section which is
our oscillator. In the 6L7 this oscilla-
tor is external, usually employing a
triode like the 6C5 or 6J5. In using the
triode of the 6J8 for the oscillator, the
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ﬁ[E WAR WILL END-

Think of it! You as a civilian have the power to decide when the war will end.
Use that power to the utmost—NOW—by

1. Buying war bonds to the limit of your capacity.

2.  Working harder, longer, and uninterruptedly turning out implements of
war.
3. Donating your blood to the Red Cross to save lives on the battle field.

4. Collecting waste paper and other scrap for which the government is
asking.

3. Avoiding black markets as you would the plague. (Black markets cause
the plague of inflation.)

All of these are weapons of war—weapons that strike terror in the hearts of
our enemies. Use them.

We, the management and employees alike,
at Kenyon, are building better transformers
than we ever built before—and building them
faster for the armed forces.

~

THE MARK OF EXCELLENCE

KENYON TRANSFORMER CO., Inc. ..." "

o'llly, l ”44 l. 29
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In Radio News you are putting yourself in
company with the great and near-great of radio and allied fields

D who find informative entertainment in this magazine. Our list of

y subscribers includes: Senators—Members of the House of Repre-

4 sentatives —Generals, Admirals and other high ranking officers of

ZIFF-DAVIS

540 North Michigan Ave., Chicago 11, lllinois » Offices: New York s Washington ¢ Los Angeles ® London o Toronfo

RADIO NEWS

PUBLISHING
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the armed forces—High Government Officials, including the Secre-
tary of the Interior and the Secretary of the Navy—Leaders in-Radio
—Corporation Officers, Scientists, etc.
This distinguished host reads Radio News because they find in it
Editorial quality without peer in the radio field, 10 keep the
reader informed on the latest news and developments in radio.
Up-to-the-minute ariicles by authors who are on a par with
Radio News' distinguished readership.
Judged the outstanding magazine in the field, Radio News attracts,
and holds its readers through consistent editorial leadership.
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pair radios in minutes instead of hours.
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can be made without test equipment.
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shooting; find any radio fault with ease.
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OROPPING RESISTOR

Fig. 9. A 6]8 tube used as an r.f. amplifier and oscillater. The oscillator
is grid tuned: however. many sets have been manufactured with plate tuning.

tuned circuit may be placed in either
the plate or grid circuits. The grid
tuned 6J8 osciliator circuit is shown in
Fig. 9. A careful study of the mixing
circuits of the 6J8 and any of the other
oscillators should enable the service-
man to change around any of the tubes
mentioned above. One point of caution
should be observed, however. This re-
fers to the respective plate and grid
voltages applied to the various ele-
ments. Of these, the screen voltage of
the mixer portion of the tube and the
oscillator plate voltage are the most
critical. The best guide to follow is a
good tube manual, something every ra-
dio man knows and has. This will in-
dicate the correct voltages that should
be applied to the various elements. By
following these as closely as possible,
little trouble should be encountered.
The last circuit to be described uses
the 6L7 as the mixer with a separate
oscillator tube. This process may be
called the true mixing procedure, the
only function of the 6L7. Its circuit
(see Fig. 10) is quite simple and due
to the separate oscillator, this arrange-

ment is common in all-wave sets be-
cause of its excellent stability at the
high frequencies. To replace a 6L7,
the first choice would be a 1612. Fail-
ing in this, then either a 6K8 or 6J8
could be used, in each case not making
use of the triode section inherent in
these tubes. A quick glance at the
circuit diagrams of these tubes will
show how they should be hooked up.
Any remarks made above regarding
special points to be observed with
either the 6K8 or 6J8 would be appli-
cable here.

With the above, the discussion of
pentagrid converters and mixers is
completed. While the most important
methods of interchanging these tubes
have been mentioned, there are other
modifications that would also work.
The most critical adjustment that
might be met in any of the above
would be the voltages on the various
clements and the stability of the power
supply. Oscillators will vary in fre-
quency, sometimes over wide ranges,
for any extensive voltage variations.
An extra filtering condenser mnay solve

Fig. 10. A conventional mixer using a 6L7 tube. with external oscillator incor-
noratin® a 6C5 tube. This tvpe of circuit is usually used on all-wave receivers.
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this problem quickly and easily. Some-
times cxtensive coupling may take
place between the oscillator and signal
grid. If this occurs, reduce the volt-
age applicd to the oscillator anode. In
any event, for best guidance, use the
voltage suggestions®that are found in
the tube manuals.

—B0-

Postwar Railroads
(Continued from page 24)

diately after the war. Indications are
that it cannot be more than a token
undertaking now. The extensive pro-
curement and installation of radio
equipment must wait until immedi-
ately after the termination of hostili-
ties for several reasons. These include
procurement - difficulties at present
and new techniques, such as the use
and allocation of microwaves, as well
as the impossibility and undesirability
of assigning the type and quantity of
personnel and equipment necessary to
do the job. To do it now would mean
overloading the radio industry and in-
terfering with the flow of electronic
equipment to the Armed Forces for
prosecution of the war. Industry
neither needs nor wants this business
on any extensive scale at present. It
will need and want it badly at the ter-
mination of hostilities. At that time
it will do a better job with better com-
ponent materials and much lower
costs. It will then receive major at-
tention and the purchaser will be in
the “driver's seat.” Invaluable new
employment will result for displaced
war workers and returning exception-
ally qualified persons from the Armed
Forces. This will be in connection with
design, manufacture, installation,
maintenance and utilization of two-
way equipment.

The story of railroad radio is the
story of adequate allocation of fre-
quencies in terms of kilocycles. To get
sufficient channels of sufficient band
width without trying to deprive more
important services on lower frequen-
cies necessitates the use of micro-
waves. It can be shown that micro-
waves have incomparable advantages
for railroad communication with mov-
ing trains for the following reasons:

1. Unlimited frequency channel
space.

2. The simplest possible way to con-
fine the radiation down a narrow rail-
road right of way.

3. Freedom from interference or
squeal if signals overlap, because fre-
quency modulation is best adapted on
such frequencies,

4. High efficiency in equipment per-
formance because of the greater devi-
ation ratios possible at those frequen-
cies with frequency modulation.

5. Incomparable quality of modu-
lated signals because of the frequency
deviation that can be permitted.

The allocation of the least conceiv-
able amount of wavelength spectrum
ever proposed up to now will provide
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YESTERDAY

and

TODAY!

cfore Pearl Harbor, the lcading line of
B sectional and telescopic antennas used
by manufacturers of automobiles, radios
and portable radios carried the waro
trademark.

Of course, today, all preduction is going
to further the war effort, and men in tanks,
planes, command cars—in communication
units of all kinds—are becoming familiar
with the name of waro. It appears on an-
tennas used on communication equipment
all over the fighting front.

The expertness of design and manufac-
ture that made waro the leader in the
pre-war period and during wartime, is
being supplemented by knowledge gained
from the war cffort. After the armistice 1s
signed, there will be new and improved
products. [f the use or specifying of aeri-
als is included in your post-war planning,
or if you are a distributor, look 1o warp!

]
THE WARD PRODUCTS CORPORATION &M
1523 E. 45TH STREET, CLEVELAND, OHIO

U, 8. Army Signal Curps Photw
July, 1044 'HY

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

+w RADIO-
gt mcmom%

12 WEEKS TRAINING IN
COYNE SHOPS ON REAL
RADIO - ELECTRONIC
EQUIPMENT! 0% 75"3¢

l’rlelnam f?lr’ngmu't{l’srmd;‘l’rréc tuturo . C Leuris
andagood job:n Radle lectronics now.Covne
“LEARN BY DOING™ training covers Jutest devel-
opmentd in thiy field. Prepare quickly, easily. Fasci-
nating well paid work in malntensnce, Installation
and servicing Rudio and Electronic ¢quipment.

I'LL FINANCE YOUR TRAINING !

Start now—pay tuition after graduation. My plan
has hetped thousands. I assist vou in getting part-
thme work while at COVYNE to hel pay living ex-
Denacs. Job Service when r,"[ned‘.’ Also have fa-
alitics for mea with physical disabilities. \Write!
ELECTRONICS AND TELEVISION
Tremendous expansion in Radlo, Electronics, Fre-
auency Modulution und Television predicted after
the war—a world of new opportunities. Get ready for

2 Peace time future and a geed job NOW with
practical Coyne Radio Training.

FREE BOOK' Whether you're 16 or up to 50

= get facts. Special Induatrial
Electsonics training included at no catra cost
now. Mail coupon today.

--------------------------1
H.'C, LEWIS, Pres., RADIO DIV.. COYNE ELEC, SCHOOL M

@ 509 S. Pautina St,, Dept. B4-1K. Chicag® 12, hinois

8  Send e FREE BOOK, "Vour Future in Radio™*, B
8 und detals of Industrlal Electsonics training ine B
§ Sluded at ng extra churge and easy “'Pay - After« g
M Graduation'® plua. ®
B NAME... ......... RS onono T TOEE AGE...... 1
§ ADRRESS. § o iy i orpt oryviimsvyy | 1¥9e .
[ 000y e — STATE. ..........

LEARN CODE

the way you’ll be using it

by SOUND

The best way to
learn to read code Ta
’tl:‘v listening to code.

he best way ta
learn to send code in
by hearing your own
on. With the new All-
ode Teaching MNaochine,
f way.
instrument ever produced which records your

sending repeated back to
Electric Master Teleplex ng |
you learn code the natural. easy, fascinatin,
Onl
sending in visible dots and dashes—then SENDS
BACK your own key work at any speed }mu deaire.

There are NO PERFORATIONS—NO INK. Far
superior to anything ever developed . . . a marvel of
simplicity. That's why practically every school leaching
code yses MASTER TELEPLEX. We {urnish com-
pleto couree. including the All-Electrio Master Tale-
plex, give you personal instruction with a MONEY-
BACK GUARANTEE—AN at a surprisingly low
cost. Write today for FREE catalog KEN-6. No
obligation.

TELEPLEX CO0., serstV'eivv. W0,

AND

ELECTRONIC

DEVICES £
BURSTEIN-APPLEBEE CO.

1012-1014 McGee St. « Kansas City 6, Missouri

PEN-OSCIL-LITE

Extremely convenlent test oscillator for nll ra
dio servicing: aplignment ® Small as a pen @
Self powered ® Ruange from 700 eycles audio
to over 800 megacycles y 1. & Output from
zero to 126 V. ® Iih uee by Signal Corps.

GENERAL TEST EQUIPMENT CO.

38 Argyle Buttalo 9, N, V.

13t

more channel space than the railroads
would need for a generation. For ex-
ample, if the Federal Communications
Commission authorizes wavelengths
between 10 and 12 centimeters for rail-
road radio, 1t would immediately make
available 500,000 kilocycles of channel
space. That would correspond to a fre-
quency specirum of between 2500 and
3000 megacycles, or 2,500,000 to 3,000,-
000 kilocycles.

If the FCC will allocate an addi-
tional channel between 30 and 40 milli-
meters in wavelength corresponding
to 3 to 4 centimeters, 2,500,000 kilocy-
cles more would immediately become
available. This corresponds to a fre-
quency spectrum of 7500 to 10,000
megacycles, or 7,500,000 to 10,000,000
kilocycles.

For further experimental use, prob-
ably not needed during this generation,
a band 1 millimeter wide in the wave-
length spectrum between 1 millimeter
and 1 centimeter would provide as
much as 25,000,000 additional kilocy-
cles. Centimeter wavelengths will be
available immediately postwar. Mil-
limeter communication is still under
development since it is inconceivable
at present to see a need to use such
frequencies. For the first time, two-
way radio ean have more channel space
than it could ever possibly need.

For railroad applications, micro-
waves can be adapted admirably from
the standpoints of efliciency and pri-
vacy. Communication is only required
along the surface of the railroad right
of way. It is neither needed nor de-
sired to the right or left, above or be-
low the level that trains travel along
the railroad track. It therefore be-
comes most desirable to use beamed
antenna radiation. For the beam width
required to cover a railroad track,
gains from 400 to 1, to 2000 to 1 are
feasible. This is equivalent to raising
the power or developing a gain from
400 to 2000 times available for in-
creased signal strength and extended
range.

To beam a transmission in such a
narrow width would be physically and
financially impracticable on any exist-
ing wavelength or frequency outside
of the microwave band. It must be
associated with the dimensions of a
half wavelength for the antenna or
wave guide. On the standard broad-
cast band a half wavelength is more
than 300 feet long. On the ultra-high
frequency two-way police radio band
used to transmit back from police
‘ruiser automobiles, it still is. more
than 10 feet long. However, on the
10- to 12-centimeter microwave band
it would only be 2.36 inches long. On
the 3- to 4-centimeter band it would
be .68 inch long, while on the milli-
meter band it is only about a tenth of
an inch long. Any number of reflectors
and directors are possible if. conven-
tional antenna design is used. If wave
guide techniques are employed, the re-
sultant plumbing becomes of the size
used for oi]l burner tubing or the tub-

| ing connected with automobile indicat-

ing gauges in your car. Signals can

www.americanradiohistorv.com

be squirted out down the railroad track
as ridiculously simple as squirting wa-
ter out of a garden hose.

In order to appreciate in simple
terms what a tremendous gain is pos-
sible with directive radiation by rail-
roads on the microwave band, it is sug-
gested that one associate it with the
globe of the world. Examine the globe
and see what a sector of 5 degrees lati-
tude and longitude at the equator rep-
resents in dimension as compared to
the entire global sphere. Whatever the
denominator of the fraction is, that
will ‘be the amount of gain. If a cer-
tain beam width occupies only 1/1000th
part of a sphere, then the gain is 1000
to 1. There is no limit in sight to the
amount of gain eventually to be
achieved by directive transmission. It
can in time be no more than a needle
point through space. That will be with
the millimeter part of the microwave
band.

In the case of long-range communi-
cation systems such as might be re-
quired to cover an entire railroad divi-
sion 100 to 200 miles in length, auto-
matic relay stations may be necessary.
Since there undoubtedly will be signal
overlap caused by two or more trains
within one horizon or by having the re-
lay stations overlap in coverage, FM
must be employed.

In the case of amplitude modulation,
there would be a heterodyning squeal
or howl whenever two or more signals
were on the air at one time on or close
to the same frequency. This would
make reception most difficult. For AM
it is necessary for the louder signal to
be 30 to 100 times stronger in order to
wipe out the weaker signal. If stations
have signal strengths nearly egual,
communication might even be hopeless
and completely unintelligible on voice.

It is definitely essential, therefore,
that railroads use only frequency mod-
ulation methods through space. FM
signals when picked up by a receiver
designed for wide-band frequency-mod-
ulated reception can come in without
number as well as be free from squeals
or howls. What happens instead is
that the loudest signal takes control
in any area. It does this completely
when the louder signal js more than
twice as strong as the weaker signals.
This does not have to represent much
difference in actual radiated power
since the signal strength falls off as
the inverse square of the distance.
Only a small change in distance or ter-
rain conditions can accomplish this.

For a moving train travelling over
variable terrain and earth of varying
conductivity, two signals might fluctu-
ate in relative signal strength with re-
spect to each other. The loudest one
always will be heard. It alternates
back and forth and faithfully hangs
onto the loudest signal at any moment
and location, doing it faster than the
human ear can detect.

If two signals are received of exactly
equal strength, both might be heard
simultaneously, or they might flutter
with one slightly predominating over
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the other. Even then there need be no
squeal and the signal still would be
intelligible. It then would be compar-
able to two persons talking in one room
and the listener paying attentiion to
either one. If Dboth signals are the
same transmission, which would be the
case for railroad radio, no difliculty
would be encountered in any case since
they would blend together. In actual

| practice a situation where both signals
| would be of identical strength would

occur only on the rarest occasions
where one station is in motion. When
both stations are in motion it is even
more remote: It would only last for
the shortest imaginable period, such as
less than a second of time for a speed-
ing train.

Echo effects are not present on the
microwave band since there are no
ionospheric reflections or indirect
transmissions. The high frequencies
employed assure no sky wave reflec-
tions. At the same time, the great di-
rectivity of transmission for railroad
radio minimizes or prevents the possi-
bility of any slight FM distortion. The
distortion of frequency-modulated sig-
nals caused by reflections from moun-
tainous terrain and produced by multi-
path reception of the same signal
would not occur in the case of rail-
roads as it does on long-range relay
broadcasting in the FM broadcast band.

The writer has always stressed the
importance of the deviation ratio in an
FM transmitter as being as great as
the natural bandpass of the FM re-
ceiver. For example, an FM receiver
on the 10- to 12-centimeter hand might
have an inherent characteristic of be-
ing responsive to all signals 1 mega-
cycie each side of mean frequency. It
would take a deviation ratio of 300 to 1

to fully use up the receiver's maximum

bandpass. On the 3- to 4-centimeter
band, the deviation ratio could be 1000
to 1 while on the millimeter band it
could conceivably be 10,000 to 1. This
means that revolutionary performance
and new conceplions of radio possibili-
ties are at hand. Such advantages
never have and never can exist on long
waves, medium waves, short waves or
ultra-short waves. It is solely the pre-
rogative of microwaves. The deviation
ratio is the amount that the radio
wave changes in frequency for any
given amount of speech, music or tone
frequency fed into the microphone. It
is the ratio between the radio-wave
frequency deviation and the audio fre-
quency employed. For example, pre-
war police FM systems on ultra-high
frequencies using voice up to 3000 cy-
cles were allowed to have that amount
of change in the radio-frequency 15,-
000-cycle carrier. That meant a de-
viation ratioof 3 to 1. A 5 to 1 devia-
tion ratio was the maximum the FCC
could spare on the roomiest band used
prewar, namely the ultra-high-fre-
quency specirum. The deviation ratio
is of importance in several ways simul-
tancously. 1In simple terms a devia-
tion ratic of 100 to 1 means that the
signal strength is 100 times greater,
the fidelity of speech or music is also
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100 times greater while the “bugbears”
of radio such as static, induction, in-
terference, usually coming in as varia-
tions of amplitude rather than fre-
quency, will become 100 times less.
Nothing could be more pleasing 1o the
gr_]gineer and the users of two-way ra-
io,

Microwaves may be “what the doctor
ordered” for railroads. The only argu-
ment against it will be that it has no
usable sky wave. Time and practice
will prove that this is its great advan-
tage, not disadvantage. Sky waves
were used in various tests by railroads
for over 20 years and proven imprac-
ticable for dependable communication.
In fact, much of railroad radio’s past
dissatisfaction has been caused by de-
pending on wave lengths where sky
wave reflections from the ionosphere
were unavoidable. Sky waves mean
inconsistent and erratic performance
and atmospheric disturbances. Sky
waves are not desired for the follow-
Ing reasons:

1. They change with every hour of
the day, night, season and sunspot
cycle, both in range and signal to
noise ratio.

2. Sky waves mean static and at-
mospheric disturbances that are an-
noying on any frequency, even short
waves.

3. Sky waves take multipath and
complex routes in reaching the lis-
tener, thereby causing echoes and
erratic performance. The ionized
layers from which they are reflected
vary in density and height above the
earth’s surface. Furthermore, the
sky waves refract and reflect from
more than one layer to further com-
plicate ideal reception.

4. Sky waves are present only on
the lower frequencies, usually below
8000 kilocycles for ranges lasting
any important part of the 24 hours.
Between 8000 and 30,000 kilocycles
where they are also present, they are
partially present for minor portions
of a 24-hour period becoming increas-
ingly less as the frequency increases.

5. Because of the lower frequen-
cies where sky waves are possible,
there are insufficient channels avail-
able.

6. In addition to less channels, two
or more users cannot use the same
channel within a thousand miles and
in the case of short waves, they
would interfere regardless what part
of the world they were in, some part
of the time.

7. Frequency modulation is not
feasible or possible because no im-
portant amount of frequency devia-
tion could be spared there. Even at
the higher end of 8000 kilocycles, the
entire spectrum for the world would
only accommodate 200 voice stations
or 40 broadcast stations using 5 to 1
deviation ratios.

8. It becomes physically and finan-
cially impracticable to use a narrow
beamed radiating antenna because of
the huge dimensions involved.

9. They are unpredictable and
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on your natural

the coupon

Now the famous National Scheols
brings (ts exclusive Shop-Method of
training right in your own home.
You can learn the most up-to-date,
approved projects, systems amd liooke
ups step by Step in your spare time.
This is the sound. practleal ttaining
vou want and need—the development
of experienced instructors working
with thousands of students right in
the shops and experimental labora
toriea of National Schiools—one of
the most advanced trade educational
centers of the world.

This Is the MODERN SYSTEM OF
TRAINING. It matches the rapid
progress constantly Dbeing made in
radio. television sand electronics. It
is TIME TESTED too. Natlonal
Schools has heen training men for
more than a thlrd of a century. In
eisence thls is the very same training
that has helped thousands to more
pay and greater opportunity.

You owe it to yourselfl—your future
—to read the book “Radionlcs™—
FREE 1o you when you send in tho
coupon,

National Trained Men Now
Making the Best Money In History
The real value of Natlonal training

shows ub In the auiek progress our
men make on the job, Joe Grumich
of Lake Hiawatha, N. J,, turned
down a joh most men would welcome.
Jle wrltes: My latest offer was
£5.800.00 as radio pliote engincer, but
1 am doing well where I am now
engaged. 1 am deeply indebted to
Natietial."

Ely llergman, now on_Statjon
WOR, told u **My salary has heen
hoosted considerahly and at the bres-
enmt timo 1 am makibg
over $3,000.04 per year,
thanks to Natlonal
Training.”* And from
the far-off !lawalian
Jslunds, Wallace Chol
sonds this: “1 am
averanging £325,00 o

| T
il couree.
Exomine the exclusive Nationnl Thousands of men in the ATmY.
ghon  Metnod of Home Tealnin®  Nayy and Cosst Guard have trained [ |
"“"ﬂl""l ’l’:’m.., Bo convinced ;".':: at Natlonal under U, S, Goverm: NANE.
";‘:. va" icarn rldlu-—:ll‘clvun cu, ™ent spansorshln, I
fon — :|Iult'h1! and. ans iy You ore the man who must be satis:
O I TR 1 rooress
u_ g " An rnn moy Mall the eoupon here for the threo
valunble materid w booka thai teil you tho complete mloryY I
vIthout um ouligntion ol ?I!I the mnrvelous now system of (raln-
wy aort. FIIl oulnglm‘ :‘uﬂ‘lltm“hillr'll' S |n|rm|lo clecironica and television. l cITY
mediately WhUe B9 T tho Ml motnod "5,/80t of thin exclunive Anor-
about It an ¥oursalny home training.  See for
abk onco. DECIDE FoOit YOURSELF)

July, 1914

ne FREE lhe three books mentloned
1 understand no saleaman will eall on me.

month. 1 will
sa¥ that [ hon-
estly owe all this
to the excellent
tralptng I had
at Natfonal.™
Nationmal isg
rond of the
vrogress  gradu-
ates are making
all over the world.

Tead abont their
recorda yourself in the books we send
you FREE.
Make Extra Money
Right From The Start

You Ret ahead fast with XNational
Trainlng. Many beginners make good
money on the shle tixing radlos and
dolng _scrvice work. You can turn
yeur knowledge into cash after the
first few lessons. [Dromress 1 rapid.
You can actually SEE YOURSELEF
GET AHEAD, Dbecanse the Natlonal
ﬁholp Method i3 so sound and brac-
tical.

Now, riglt now, is the time to
grasp the opportunity of today—a
successful career for tomorrow. Get
into the big money. ravld advance-
ment, a positton of Imbmrtance. A
RBUSINESS OF YOUIt OWN. Radio,
televisilon aud the whole tield of clec-
tooles fnvites vou. The industry Is
crying for trained men evervwhere.
A apldly, expanding industry—nroh-
ahly the gremtest In historv—holds out
the promise of a rich future—pros-
purous security.

Traln While You
Are In Servico

Trepare, right now, while you are
in unitorm, 1or a glorious secure fu-
ture in the field of radio and televi-

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905

Naticnal Schools, Dept. 7-RNR
4000 South Figueroa Strect, Los Angeles 37, Californio

Inetude yoiur gon® number
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Liovces

irdai

1. A comptete catalog de-
scribing the industry and
the extensive training facilities
of National Schools.

2. You receive a sample lesson
illustrating the modern “Shop
Method'* instruction technique.
3. The vast opportunity field of
Electronics, “T h ¢ Dawn of a
New World,'” is revealed in this
fully illustrated book recently
published.

In your ad

sion when the war

Training now. Alen

r they are talned fn
television and cleetronbes.
rovernment needs

the serviee.
ent advancement

fiture.  loarn how easy it is the N
way. We are 30 enthuslastie bee
Lave scen the marvelous results of
Shop Method. llome Training.

{Maiil in ¢nvelope or paste
on peany pest card)

Including a samble lesson of Your

AGE. o

.+2s STATE. P

Send
your coupon today and seo for yourself.

is over.
mMake good Use of your spare
time hy taking your National
in our
armed service. or ahout to en
ter, get better ratings and more
pay almost right trem the start
radio
Th
vxperienced
men in nearly all branches
I'repure for pres
and a soiiul

r

'---------------------------ﬂ
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CAREERS

for

ENGINEERS

at

NATIONAL UNION RADIO
CORPORATION

You who join our resesrch and engineering
staff now to help us with the important war
work we are doing will be embarking on a
career. Our plans for the future offer un-
usual opportunities for able men. Qur staff
today forms s friendly capable team of scien-
tists and engineers whose accomplishments
have brought national recognition. You'll en-

joy working with them, growing with them.

ITHESE ARE OPPORTUNITIES. We are add-

ing to our staff engineers who specialize in

ELECTRONIC TUBES
PRODUCTION
DEVELCPMENT

MEASUREMENTS
PHYSICS
ELECTRICITY
TRANSMITTING TUBES

Our laboratories in Newark, N. J.. offer ideal
working conditions. We prefer that you have
a degree in slectrical engineering, physics.
chemistry or mathematics—your experience,

however, may be sufficient.

Why don't you find out whether there's a
place for you with our fine staff of specialists.
Write and tell us abeut yourse or Phone
HUmboldt 25252, Est. 72, for appointment.

NATIONAL UNION RADIO
CORPORATION

50 Spring Street, Newark 2, N. J.
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~ INDUSTRIAL -

MAN-POWER BUREAU

Wanted
ENGINEERS

* Radio

* Chemical

¢ Electrical

s Electronic

« Mechanical

+ Metallurgical

* Factory Planning

+« Materials Handling

¢ Manufacturing Planning

Work in connection with the manufac-
ture of a wide variety of new and ad-
vanced types of communications equip-

ment and special electronic products.

Apply for writel, giving
full qualifications, to:

C. R. L
EMPLOYMENT DEPARTMENT

Wesrern Electric Co.

100 CENTRAL AV., KEARNY, N. J.

Applicants must comply with WMC regulations

PRESS WIRELESS
INC.

Has openings for persons
with radie communication
and manufacturing experi-
ence.

ENGINEERS
TECHNICIANS
OPERATORS

ScHooL INSTRUCTORS
LaoraTorRy MEN
MANUFACTURING
ForEMEN

ELEcTrRICAL DRAFTISMEN
SERVICEMEN

| Apply: Personnel Division
230 W. 41st Street
NEW YORK

or

435 North _\llChlgan Ave.
CHICAGO, ILLINOIS

® ELECTRICAL
ENGINEERS

OLD ESTABLISHED CHICAGO MANU.
FACTURER 1S INCREASING ITS EN-
GINEERING STAFF ON PRODUCTS
WHICH WE HAVE MADE FDR 45
YEARS AND ARE NOw CLASSED AS
100% OEFENSE WORK. WE PREFER
MEN WiTH OEGREE iN ELECTRICAL
ENGINEERING WHD ARE INTER-
ESTED IN THEIR PRESENT AND
POST WAR POSSIBILITIES.

ELECTRONIC DESIGN, PRODUCTION
METHODS. QUALITY CONTROL ON
VARIOUS TYPES OF X-RAY AND RA-
D10 VACUUM TUBES.

PRODUCT DESIGN, TRANSFORMERS
(ALL COMMERCIAL FREQUENCIES
INCLUDING INDUCTOTHERM
RANGES), CONTRDL CIRCUITS, AND
SWITCH PANELS WITH FOLLOW
THROUGH TO COMPLETED PRDJECT.
IN REPLY STATE AGE. EDUCATION,
EXPERIENCE. DRAFT STATUS AND
SALARY REQUIREMENTS. W.M.C.
RULES ENFDRCED.

c/o RADIO NEWS BOX NUMBER 353

'RADIO-ELECTRONIC
ENGINEERS
TESTERS
TECHNICIANS

| EXCELLENT OPPORTUNITIES
IN A MAJOR POST WAR FIELD

Openings avatluble at our Research Lab-
oratories and Electronic Mmanufacturing
unit. Leadets in the deslgn and develop-
ment of rital electronle equipment for the
| armed forces.

Fssentlal workers need releaso state-
nient.

W rite, stating experience, education.
druft status, salary requirements or upply
to

|

SPERRY

GYROSCOPE CO., INC.

RESEARCH LABS. & ELECTRONIC
PLANT

STEWART AVE, & CLINTON RO.
~ GARDEN CITY, NEW YDRK

WANTED
RADIO SALES ENGINEER

or technician of high calibre, thoroughly famlllar
wlih a1l types of parts. tubes, melers, test ulp
ment, recelvers. transmliters, ete,, Cabable of deal-
Ing with our industrisl accoums. Permanent posl-
tlon: exceptlonal salary to the right msm

SUN RADIO & ELECTRONICS CO.
212 FULTON ST. NEW YORK 7, N. Y.

'(‘RAmo"i-:NGmEEnsi

At least two years' design und development expe-
tience with Radlo Communicstions Equipm#nt man-
ufscturer on iltems subseduentiy satisfectorily beo-
duced in quantity, Knowledge and expericoce In
two-wuy moblle equlpment. low power runsmilters.
recelvers, wnd contfol equipment csscntisl. Fer-
mancnt nosltion. West Coast Muanufucturer. Wil
Pay expenscs lo coss {or Interview 1f quallfications
sailsfsctory, Wrile giving compicie past caperionce
employment salery received. and technical

¢/o RADIO NEWS

frecond.

www.americanradiohistorv.com
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“This section is designed to help the rodia industry obtain trained, experienced,
technical memtto facilitate vital wor preduction. Before applylng for any of thcse
positions consult your local United States Employment Service office to determine

War Manpower Commission regulotions concerning the changing of jobs. If you are
o!:eody employed in war work at your highest skill, stick to your present job."

RADIO STATION
TECHNICIANS

Male or Female
TRANSMITTING OR RECEIVING

For Point-to-Point International Radio-
communications Stations in the United
States

Applicants possessing at least an
F.C.C. Radiotelegraph Commercial Li-
cense preferred.

Essential workers need release state-
ment.

Apply weekdays except Saturdays, be-
tween 10 A.M. and 3 P.M., personnel
dept., or write

R.C.A. Communications, Inc.

46 Broad St.
New York 4, N. Y.

SYLVANIA ELECTRIC
PRODUCTS INC.

has openings for

ELECTRICAL ENGINEERS
MECHANICAL ENGINEERS
MACHINE DESIGNERS
RADIO TECHNICIANS

to work with us on the design. de-
velopment and production of radio
tubes. fluorescent lamps. electronic
equipment and devices.

We want men who have the “know
how" of getting things done under
pressure. and who would like to be-
come associated with a company
whose post-war future is indeed en-
couraging.

Reply giving age. educdation. and
experience to our

INDUSTRIAL RELATIONS
DEPARTMENT
500 Fitth Avenue  New York (18), New York

POSITIONS OPEN
Design Engineers
Field Installation

and
Maintenance kngineers

WESTINGHOUSE

For Field Service Work
with
Micro-Wave Equipment

Opportunity for Service
Outside the United States
If Desired.

Radio Engineers and Elecirical En.
gineers acceptable for hrief
ITaining course prior 1o
field asgsignments.

No one employed at his highest skill
in essential industry should apply.

Applicants living omside the Bahi-
meore area must ohtain a “Statement
of Availability” from their nearest

. United States Employment Service

office.

Apply in Person or by Leuter to

RADIO DIVISION
WESTINGHOUSE ELECTRIC &
MANUFACTURING COMPANY

2519 Wilkins Avenue
Baltimore, Maryland

Mechanical
Research
Development
Electrical
Design

INSPECTORS

Elect. Components

Glass

TESTERS

Electronic Tubes
Oscillogra phs

Licensed Station Operators

POST-WAR TELEVISION OPPORTUNITIES

Allen B. DuMont Laboratories, Inc., has immediate positions available for men and women.

Company training courses will prepare those without previous experience.

CATHODE-RAY TUBE DIVISION

Glass Lathe Operators {all shifts)
Exhaust Position Operators (all shifts)
Mount Assemblers (1st shift)

Radio service men and hams urgently needed as

Laboratory Technicians, Supervisors, foremen.

EMPLOYMENT FOR WOMEN
Wiring %  Assembly s  Testing

Secretaries

¢ Clerks

Cafeteria Workers

Certificate of availability. required

Allen B. DuMont Laboratories, Inc. * 2 Main Avenue + Passaic, N. J.

July, I oit

www.americanradiohistorv.com
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+ INDUSTRIAL -

'MAN-POWER BUREAU

- ;
[ TR RIET

WANTED:
Technical
Writer-Editor

Are you a Communications En-
gineer, preferably a college gradu-
ate, with operating, maintenance
and possibly design experience’?
Can you write fnstructively about
the subjects with which you are
familiar, and edit the writing of
other engincers?

If so, we have the job you may
want. This was a good job before
the war. It is a good job now—
and will be a good job for years
and years after the war.

Tell us about yourself, your edu-
cation, your experience and your
salary requirements. Let's see if
we can come to a mutually satis-
factory and profitable under-
standing.

Box 355. ¢/o Radio News
540 N. Michigan Ave.
Chicago 11, lilinois

WANTED
Designers—Draftsmen—Detailers

For work on small electro-mechanical devices.
Also Iractional horsepower motors.  Excellent
post-war opportunities available for qualitied
personnel,

Apply by letter plving age, experience and
draft status to

LEAR AVIA INCORPORATED
PIQUA, OHIO

Attention? R, J, Bigps
All applicants must comply with W.M.C. regulations.

Technical Writers
Wanted!

Fugineers and physicists who
have had experience in (spare
time) writing technical manu-
gcripts on clectronic design or
applications including radio,
television, facsimile, ete.
Highest rates.

Reply Box 310 ¢/0 RADIO NEWS
0 N. Michigan Ave., Chicago, 11, 1L,
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work worst when needed the most,

such as during very bad weather.

On the other hand microwaves are
incomparably more advantageous for
railroad communications for the fol-
lowing reasons:

1. They are consistent in signal
strength and range. Their perform-
ance is predictable within close lim-
its for all times, areas and condi-
tions.

2. They have thousands of times
the frequency channel space as com-
pared to frequencies having sky
wave phenomena.

3. The same vast radio-frequency
spectrum, roomy as it is, becomes
available again for reassighment
every two optical horizons.

4. They can accommodate unlim-
ited frequency deviation ratios to get
the fullest advantages of frequency
modulation with regard to signal
strength, intelligibility and freedom
from amplitude forms of interfer-
ence.

The minimum reliable working
ranges for microwaves are 15 to 50
percent further than the maximum
optical horizon. The optical horizon
can be computed as being 1.225 times
the square root of the combined
heights of transmitting and receiving
antennas and terrain.

The following factors increase the
range beyond the optical horizon in the
case of railroads using microwave com-
munication.

1. Total antenna heights of trans-
mitting and receiving points plus the
height of their respective terrain.

2, Any improvement in ground
conductivity better than that result-
ing from sand or rock.

3. Any condition resulting in the
presence of moisture or humidity
greater than that of desert, aridity
or clear hot weather.

4. Any metallic paths such as rail-
road trackage and nearby telephone,
telegraph or power line wires.

5. Wave guide and reflection ef-
fects produced by tunnels, canyons
and tortuous terrain.

This means that during the worst
conditions of weather and visibility
when radioc communication is most
likely to be needed under emergency
conditions, microwaves give their fin-
est performances. At such times the
likelihood of any substitute for two-
way radio being available is least
likely. In fact, many people may be
surprised to learn that ground con-
ductivity then becomes such as to even
enable the signal to ignore physical
barriers. Instead, it takes moisture or
metallic paths around and even over
these barriers.

Relay facilities to extend a railroad
system several hundred miles may be
of two forms. The first method pro-
vides for automatic relay stations
mounted on existing poles, towers,
structures or terrain elevations along
the railroad right of way. These use
two frequencies called “A"” and “B" as
shown in Fig. 1. For example, fre-
quency “A” might be 2400 megacycles

www.americanradiohkistorv.com

while frequency “B” might be 2450
megacycles. A train along the track
can initiate i eommunication on either
A or B or both simultaneously. The
nearest relay station picks the loudest
signal. Suppose it is frequency A.
Whatever the receiver of the auto-
matic unattended relay station picks
up on frequency “A,” it immediately
and automatically retransmits on its
transmitter on frequency “B.” At the
next relay point it is received on fre-
quency B and automatically retrans-
mitted on frequency A. It then alter-
nates between A and B to the destina-
tion or the limits of the railroad sys-
tem. The equipment can be designed
so that it uses a set of skip frequencies
in the eastward direction and the oppo-
site set in the westward direction.

The second form of relaying would
be to provide no special relay stations.
Their function can be performed auto-
matically as a collateral task by every
fixed and mobile station along the rail-
road at which communication is pro-
vided or required. Most railroads have
passenger or freight stations less than
five miles apart. Where they are
farther apart, they usually have un-
usual horizon conditions such as clear
country or hills to increase antenna
horizon.

The complete equipment to provide
two channels of reception and trans-
mission on the microwave band is less
than one-foot cube weighing about 20
pounds net and drawing about 200
watts under continuous operation for
RA, RB, TA, and TB together or about
100 watts when only one transmitter
and receiver is employed per station.

The minimum ranges will be be-
tween two walkie-talkie sets used by
railroad personnel afoot with both be-
ing on same level. That will be about
4 miles maximum. Between two trains
on same level it will be about 6 miles
maximum. Any additional heights
such as on a station building, tower,
hilly land, or atop a mountain will
serve to increase the range until in the
mountainous areas the ranges will be
over 100 miles, regardless if it is a
train or a fixed station, without resort
to a relay. — -

PHOTO CREDITS

Page Credit
21, 22, 23 Union Pacific, North
western & Southern
Pacific Lines
24 New York Central
25 U. S. Army Air Forces
28, 29 Press Wireless, Inc,
31, 54 Staff Photo, Prank Ross
36 Wide World
37 (top) NBC
317, 38, 39, 42 RCA
(all bot-
tom), 40
38 (top) Westinghouse
41 (top) Radiomarine Corp. of _
America

4] (bottom), British Marconi Co.
4% (top)
63 U. S, &nE.r from Acine
&l General Radio Co.

15 General Electric

RADID NEWS



www.americanradiohistory.com
www.americanradiohistory.com

> R
S Sl
N
il
LS
% ¥
RN
e
i, & ¥ 8
(i
(A
%iqu‘. AT
-.(‘ &1 ‘: 50 :
& & 3
i

00 COYNE 3 yoL.. REFEREN
payments, or $12.55 cash.

I'LlL SEND YOU MY

FAMOUS REFERENCE BOOKS ON 43 N

AYS FREF TRIAL 7

Lo B0 4%

Here's a great
triple-header
EXTRA
VALUE I'H
give you
FREE with
the 3-vol-
ume set if
you act at once: (1) Big
book of 150 shop prints. motor
and radio diagrams and how to
read them; (2) One-year con-
sultation service by mail on
vour technical problems; (3)
Subscription to Technical
News Bulletins — ALL
FREE with the Reference Set,

TROUBLE SHOOTING
MANUAL

612 Big Pages, Hundreds

of picturesand diagrams.

New 1944 edition.

PRACTICAL
ELECTRONICS
New! Latest miracle of
science is made easy to
understand. Only book
of its kind now on sale!

ELECTRICAL

DICTIONARY
Over 1100 Electrical and
radio terms defined and
iltustrated. Needed by
every electrical worker
or student.

s 0 I8

CE SET: Price complete 313.95

BOOK of 150 shop prints in-

cluded FREE. Includes one ycar Free Consultation Service
and Technical News Bulleting.

COYNE T
z Price $8.95 :)‘
L onmitation
0O COYNE MaN
$4.95. Includes o
150 SHOP® PRI
Price $1.95.
peparately.
oc vNE ELECT
vOL.) Price S0¢,
1 you wish to pa
clivered, chec
atisfaction,

----------q---------------------------------

sre 8
antee of S

July, 1 44

1he posym; a
here. E::,;'%‘:IS‘:& Money-Back Guar-

OUBLE-sHOOTING MANUAL: (1 VOL)

aymenta, or $8.(¥) cnsh.bllnchull!c::uocl:;:n:ear Free

Servi hnical News B . R
VAL 3 ACHCTRON {Cs: (1 VOL) Price

] A chnica ulleting.

T AN SOTOR DIAGRAMS: (1 VOL.)

{Free with reference sct or can be bought

RICAL & RADIO DICTIONARY (1

I price when books

dc.ﬁwn', Pres. Coyne Etrical School
AMAZING 3VOLUME REFERENCE SET

Yes!... Truly amazing! These 3 up-to-the-minute volumes
actually contain more material than many sets selling for 2
or 3 times the price. Covers entire field of electricity and
radio-—motors. generators, auto and awviation electricity, air
conditioning. refrigeration and hundreds of other subjects,
complete, thorough, authoritative. Equally valuable for
heginner or old timer—for home study or on-the-job prob-
lems. See these books at my risk! Send coupon below—
keep set 7 days! Then either return it or send $3 and $3 a
month until $13.95 is paid. Cash price $12.55 saves you 10%,
if sent within 7 days after books reach you.

TROUBLE-SHOOTING MANUAL

At last, the thoroughly practical Manual long needed by
menin ELECTRICITY.RADIOand REFRIGERATION,
Nothing else like it. Saves you time—helps win advance-
ment and bigger pay. Really 4 GREAT BOOKS IN ONE.
600 pape volume. (1) New step-by-step Trouble-Shooting
course. (2) 500 Shop Prints. (3) Electrical-Radin Diction-
ary. (4) Spare-time job suggestions. Examine 7 days at my
risk and then return it or send $3 and 83 a month until
$8.95 is paid. Cash price $8.00 saves you 10%,.

ELECTRONICS —New—Authoritative

Get ready {or big things to come with my sensational new Elec-
tronics Manual—ONLY BOOK OF ITS KIND! A gold-mine of
up-to-the-minute facts, graphic illustrations and casy-to-under-
stand diagrams. Describes each type of tube—its uses, installa-
tion, servicing for electric devices. Get up-to-date on this new
development that experts say will revolutionize post-war in-
dustry. Special introductory price $4.95 (Cash or C.0.D,)

ELECTRICAL DICTIONARY

Simply. exactly defines over 1100 electrical and radio terms—
contains many uscful electrical and radio diagrams. A great
help to beginner or veteran, Only 50¢ postpaid.

SEND NO MONEY:

1 will ship any or all of the above books on 7 DAYS FREE
TRIAL. Look them over for 7 days. If not 100% satisfied,
ship them back. Otherwise pay forthem as indicated in coupon.
If your order totals $5.00) or more you may pay $3.00 within
7 days and $3.00 a month. Rush coupon.

COYN ELECTRICAL SCHOOL

Dept. BLTl
[ 4

200 S. Paulina St.
H, C. Lewis, President—Coyne Electrical School
500 S. Paulina St., Dept. B{3TI Chicago 12, Illinoils

Send me the books checked at the left on 7 DAYS FREE
TRIAL. I'll either return them in 7 days and owe you nothing
OIt"pay for them according to the plan 1 select as outlined
above.

Chicago 12

Name.........

AGTESa;: ~obaaiwdai o ln oAl el N € ) b o R

City., ..

Name of Employer. .. ..... T S .
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COMPANY

Asrovox Corporation

Allicd Radio Corporation,
Amorican Condonser Corp.
American Phenolic Corporation

Audak Company. ..
Audel, Theodore, & Co.

Best Vibrator Co.

Bliley Eloctric Company
L. S. Brach

Browning Labsa., Inc
Burlingame Assoclates
Burstein-Applebos Co.

Candler Systom Co.

Capitol Radio Engincering
Institute.

Centralab.

Commercial Radio Institute.

Connocticut Telephone &
Electric Division

Consclidated Radio Products Co.

Continental Diamond Fibre

Cornall Dubilior

Cornish Wire Company. Inc.

Coyne Electrical School

Chicago Novelty Co.

DoForast's Training, Inc.
Dadur-Amsco Corporation
Datrola Corporation.

Doolittle Radio

DuMent. Allen B. Laboratories, Inc.

DuMent Electric Co.

Echophone Radio Co.
Editors and Englnesrs, Ltd.
Electro Motive Mfg. Co.
Electro-Voice Mig. Co., Inc
Eloctronic Corp. of America
Electronic Laboratories, Ine.

Fada Radic & Electric Co., Inc.
Foster, A. P., Company
Fuodoral Tolephone & Radio Corp

Galvin Mfg. Corp. (Motorola Div.
General Electric Co.

Genoral Motors, Delco Division
General Test Equipment
Gothard Manufacturing Co..
Greenlee Tool Co.

Guardlan Electric Mig. Co.

Hallicraftors.

Hammarlund Mig. Co., Inc.
Harco Steel Construction Co.
Hytron Corporation

Illinois Condenser Co.

Industrial & Commoercial
Electronics

International Reslstance Co.

Jensen Rudio Manufacturing Co.
Johnuon, E. F., Co

Kato Engineering Co.
Kenyon Transformer Co
Knights. Jameus Co.

Lafayette Radio Corp.
Lake Redio Sales Co,

Snyder Manufacturing Cc

AGENCY PAGE NO. COMPANY AGENCY PAGE NO.
Austin C. Lescarboura & Staff. . 143 Lioar Avia, Inc. Arthur Kudner, Inc... ... ... 1a0
Heonry H. Teplitz Adv. Agency 62 Lincoln Engineering School .Buchannn-'rhomu Adv. Co..... 136
.C. Wendel Muench Agency 86
Evans Associates, Inc.. 87 McGraw-Hill Book Co., Inc...... . ....... b = SN 104
Hart Lohman Advertising. . Mallory, P. R., & Co., Inc. Aitkin-Kynett Co., Ady. . 103
Grant & Wadsworth, Inc. ..128 Mech. John, Industries Western xdverti.lnq Agency. 89
Moeorit Coll & Transformer Corp.... .Ross Llewsllyn, Inc.,.. 85
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Rate 15¢ per word, Minimum, 10 words

FOR SALE

TRANSMITTING Josulators © Thousands of new

WANTED

RADIO ENGINEERING

WANTED :
Luphaw, 1746 I'rocter,

Test Equipment, any kind. condition.
Port Arthur, Tex.

CORRESPONDENCE COURSES

RADIO Englneering, Broadcasting, Aviatlon and
I'olice Radio, Servicing, Marlne Operatlng and
Electronles tuuLm thoroughly. Expenses low.
Write for catalog. Valparalso Technlcal Institute,
Dept. N, Valparalso, Ind.

PREPARE now for tremendous opportunitles in
new tlelds of ladlo after the war, Tralnlng for

Johnson No. 107 G -%c, No. 112 @ 60c Net Federal llcenses.  Wrlte for parllculars.  Aner-
Excellent 85 W. saldering irons $6.50. solder %0¢ lcan Ttudio Institute, 44 East 23rd 8t., New York
Ib.  Arrowhead Imdlo Co., 1218 D 8t., San Ber- 10, N. ¥,

nardine, Callf

l:EPAIII Fartx-8Bhop Stock. Write S, €, Thimidjan,
Lake Clty. Minn

FULL wave Beleniwn Rectitliers. maxhmum load
24 amperes, 50 volts Input, $£3.49, | Ib. trans-
formers 115 volt, secondary 30 volt 3 amperes,
$2.29, 6 pounds, Borgaln list free, Milton Bursma,
1oL Avondale, Juckson, Mich.

200 TURE Substituilons Including 128A7 50L6GT

anzne 'l‘ Aduptor Data, $1.00. Jones, 1210 Dudley,
I'tlen N. Y.

112

USEDP Correspondence Courses and Educational
Books sold or remed. Inexpensive. Money-back
goarantee.  Wrlte for Free Catalog listing 4000
burgulns.—(Courses Bought.)—Lee Mountuln, P'is-
gah, Ala.

CORRESPONDENCE Courses and self-Instrucilon
books, slghtly used. Soll. Rented. Exchanged.
All suhfects.  Satlsfactlon guaranteed. Caxh pald
for used courses. Complete information and 92-
page lustrated borgaln eatalog FREE. Wrlte
Nelson Compuny, Dept. 2-58, Chicago 4,

www.americanradiohistorv.com

PATENT ATTORNEYS

INVENTOUS—Before disclosing your Inventlon to
anyone, send for Form Evidence of Conceptlon®;
“Schedule of Covernment and Attorneys’ Fees"
and Instructlons. Sent free. Lancaster. Allwine
& ltommel, 411 Bowen Bullding, Washingten 5,
D. C.

MISCELLANEOUS

12 SERIES tubes repalred {about
. 50c¢ en. If 25 or more. Cullen Radlo,
San Bernardino, Callf.

o

o, 36 nnd
5091 7hc e
798 Third \(

12 to 30 VOLT Tuhes repalred, 50 cents each.

609 repalrnble. Plerce, 201 W. Washington,
Mcalester. Okia.

-

RADIO NEWS
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WRITE FOR
LITERATURE W™ .q?

Smaller Type "38: 300, 500 and 600 v.
D.C.W., .001 to .01 mid.; and 800 v., .001
to .005 mid.

Larger Type °89: 400 v., .015 to .5 mid.;
600 v., .015 to .25 mid.;: 1000 v., .006 to .1
mid.; and 2000 v., .006 to .05 mid.

Unless otherwise specitied. unlts are sup-
plied with Aerovox Hyvol c¢il impregnant
and f{ill. Available also with minera!l oil.

Type ‘3B tolerances up to but not includ-
ing .01 mid. minus 20% plus 50%: .01
mid., minus 10% plus 40%.

Type ‘89 tolerances up to .009 mfd.. in.
clusive, minus 20% plus 50%: .01 to .09
mid., minus 10% plus 40%; higher than
.09 mid., minus 10% plus 20%.

INDIVIDUALLY TESTED

0X CORPORATION, new BEOFORD, MASS., U.S.A. SALES DFFICES IN ALL PRINCIPAL CITIES
Export: 13 E. 40 ST ey yoi TN Y, ¢ Cable: "ARLAB’ - In Canada: AEROVOX CANADA LTD., HAMILTON, OKT.

July, 10414 . 813

www.americanradiohistorv.com
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THE GIANT TORTOISE, belicred o
outlive all vertebrae. Its usual life
span is up to 100 years, bur records
show onc o have becn ac last 152
years old and possibly 200.

sTaNDARD OF STAMINA

What you want most in a capacitor is what you are
sure of i_,cttmg in TOBE Capacitors: . . . long life!
Your proof is in Tobe’s enviable record of practically
no “returns”, Frequent, rigid inspections eliminate
uncertainty. Constant rescarch brings constant im-
provement. The original capacitor with hold-down
bracket, Tobe OM-601, offers many definite advan-
tages. This capacitor is strong, compact and space-
saving. The hold-down bracket permits the use of
cither inverted or upright terminals, with wiring
underneath or on top of chassis. Write for details
and samples (1,0 mfd and 2.0 mfd). Tobe engineers
are glad to be of service.

e

O R A

i T o et el . St

SPECIFICATIONS TOBE OM-601 CAPACITORS

TPE . . . . ... ... . OM  SHUNT RESISTANCE oguTSCHMA;v”

RATINGS .05 to 2.0 mfd: 600 V.D.C. .05 to 0.1 mfd. 20,000 megohms <

.05 mfd. to 1.0 mfd. 1,000 V. D. C. 25 to 0.5 mﬁh 12,000 mesolf:ms 590 2,

STAKDARD CAPACITY TOLERMANCE , . . 10%, -0 fo 2.0 mfd. 12,000 megohms -
) ; POWER FACTOR ° 3

TEST VOLTAGE . . . Twice D. C. rating At 1,000 cycles—.002 to .005

EROUND TEST , . . 2,500 Volts, D. C. CONTAINER $12E é"

OPERATING TEMPERATURE . . 55°F to 185°F Widch %", length 1946, ht. 24" e
MOUNTING HOLE CENTERS - . . = . 1% ¥ - massacW

A small part in Victory Today. . A BIG PART IN INDUSTRY TOMORROW

Printed in U. 8. A.

111 RADIO. NEWS

www.americanradiohistorv.com
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wherever a tube is used...
N\

T T . =

R.F. sworT wave THERAPY

Radio Diathermy is used in therapeuti¢ treatment
of bruises, sprains, dislocations, arthritis, frac-
tures, respiratory and sinus diseases. Oscillator
type tubes generate the required high frequency.

o e

/
THERE'S A JOB FOR

2 W sy GUARDIAN "'°°°“§i::.’:::‘;:.:‘.:.:’.:'°'

The fllaments of oscillator type tubes require a “warm up' of 20 to 30
seconds which is usually provided by a time delay relay such as
Guardian's Type T-100. In this relay the time delay is adjusiable
betwaen 10 and 60 seconds and is accomplished by means of a re-
sistance wound bi-metal in serias with a resistor. The contact capacity
of the T-100 is 1500 walts on 110 volt, 60 cycle, non-induclive AC,
The power consumption of coil and time delay during closing of the

thermostatic blade is approximately 10 VA; after closing, 5.5 VA. 7-110 Timo Deloy Relay (not lominated)
A similar relay giving almost the same performance bul costing Send for Bulletin R-5

somewhat less is the Series T-110. This relay may be equipped with Consult Guardian whenever o tube Is used=

an oxtra sel of open or closed contacts, If desired. In indusirial control, howover—Relays by Guardian are NOT fim-

ited to tube appllcations but are vsed wher-
over aoutomatic control is dasired for making,
breoklng, or changing the choracteristics of
electrical circuits

GUARDIAN (g ELECTRIC

1630-H W, WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WaAR INOUSTRY

both relays may be used in applications requiring the changing of cir-
cults after a predetermined interval.

WWW.americanradiohistorv.com
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e e —— ?
GENERAL DWIGHT D. EISENHOWER s Dalsa

Commander in Chief of the Allied Forces

YOU HAVE A DUTY, T0O...

It's YOUR job, AMERICAN, to get behind the invasion drive. . . . What you are asked to do is easy compared to the

job of him who is actually doing the fighting. You don’t have to meet screaming seeel. . . . The sniper’s bullet can’t

touch you nor do you sleep in mud and rain. . . . No, you live safely and comfortably. . . . But your job IS an important
one, MIGHTY important. SUPPORT THE FIFTH WAR LOAN! Buy more and more and MORE BONDS!
That is YOUR job, AMERICAN. Don't let HIM over there down! Back the Attack . . . Buy More Than Before.

\m

hallicrafters ripi0 = s

THE HALLICRAFTERS COMPANY, MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.
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