


Electronic air cleaners ionize dust particles and collect these particles on a series of posi-
tive and negative plates called “Collector Cells* which are arranged in a venetian blind
fashion. Rectifier tubes in a power pack change the a-c secondary voltage into pulsating
d-c voltage. This d-c voltage is smoothed out by a cepacitor and charges the lonizer and
Collector cells.

Relays are built into the power pack to protect it against short circvits or other irreg-
ularities in circuit operation. Typical of such relays is the Guardlcm Series 40 a-c relay
which has a laminated armature and field piece.

The Series 40 is well fitted for use in power packs such as illustrated, because it is
designed to handle a maximum of control in minimum space. It has a switch capacity of
double pole, double throw with 12Y2 ampere contacts (rated at 110 volts, 60 cycles,
non-inductive load). Coils are available for standard voltages up to 220 volts, 60 cycles.
Normal power requirements are 9 V. A,

For details on this and other Relays by Guardian write for General Relay Bulletin.

ELECTRONIC

AIR CLEANING

Smoke, dust, and soot par-
ticles 100 times smaller than
the eye can see are drawn
out of the air electronically
by an ingenious arrange-
ment of positively and neg-
atively charged plates. This
device facilitates precision
manvufacturing of delicate
instruments, guarantees
purity and sanitation in food
processing, promotes health
and cleanliness in restau-
rants and hospitals.

Series 40 A C. Relay

Consult Guardian whenever a
tube is used—however—Relays
by Guardian are NOT limited to
tube applications but are used
wherever automatic. control is
desired for making, breaking, or
changing the characteristics of
electrical circvits.

GUARDIAN\g ELECTRIC

1630-A W. WALNUT STREET \ CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WaR HHIUSTRV

e




1. E. SMITH, President,
National Radio Institute

Our 31st Year of Training Men for
Success in Radio

I Trained

You May Never See a Better Time
to Make Your Start in Radio

1 will send you my Lesson, '‘Getting Acquainted with Re-

These Men

$200 a Month

| a0/ e

ceiver Servicing,”” FREE, to show vou how practical it is to
train for Radio at home in spare time. It’s a valuable Les-
son. Study it—Llkeep it-—use it-—without obligationl And with
this Lesson L'l <end my 6G4-page, illustrated book, *“Win Rich
RRewards in Radio”” FRLEE. It describes many fascinating jobs
Radio ofters, tells how N.R.I. gives you Radio experience by
practicing with SIN BIG KITS OF RADIO PARTS 1 suppliyl

in Own Business

““For several vears I
have been in business
for myselt making
around $200 a
month. Business has
steadily increased. 1
have N.RR.I. to thanuk
for my start in this
field.”” ARLIE 1

Future Looks Bright for Capable
Radio Technicians and Operators

Many opportiunities are ahead for well-trained Radio Tech-
nicians, Operators. Keeping old Radios working is booming
the Radio repaiv business. Profits are large-—peacetime pros-
pects are bright, too. Think of the new boom in Radio Sales

FROEHNER, 300 W.
Goose

Texas Ave.,
Creek, Texas.
$600 a Year in Spare Time

‘At present I am
doing spare time ra-

‘.’T{Snfmi",i r!ldfgl ';ﬁﬂ and Servicing that's coming-—when new ladios are again avail-
fore i‘.:mdu':r(ing My able—when [Frequency Modulation and Electronics ean be pro-
profits fO‘r the 1;“‘ moled—when 'T('lk‘\'l:\'l()l! moves into its new era of cxpansionl
twvlvé months were Brou(lcustl‘ng Stations, Aviation Radio, Pglice Radio,
$600.7 ERWIN F Loudspeaker Systems, Radio Manutacturing all employ quali-
BOIFTCHIER, Mari- fied Radio men at good payv—and most of these fields have a

big backlog of business that built up during the war, plus op-
portunities to expand into new flelds opened by wartime de-
velopments. You may never again see a timme when it will be
80 easy to get a start in Radio!

nette, Wisconsin,

[

Broadcasting Station

“‘Before I completed
vour lessons, I ob-
tained myv Radio
Broadcast Operator’'s
license and imme-
diately joined St a-
tion WMI'C' where |
am now Chief Oper-
ator.”” HOLLIS F.

Chief Operator
»

Many Beginners Soon Make $5, $10
a week EXTRA in Spare Time

The day you enroll for my Course I start sending you
EXTRA MONEY JOB SHEETS that help show how to malke
LEXTRA money fixing Radios in spare time while still learn-

IHAYES. 327 Madi- ing. 1 send you SIX big Kits of Radio parts as part of wy
son St., Lapeer, Course. You LEARN Radio fundamentals from my illustraled,

easy-to-grasp lessons—PRACTICE what you learn by huilding
real lu[ulio Circuits—and USE vour knowledge to make LXTRA
money

Mich.

Communication Station Operator
‘“Am with the Civi]
Acronautics  Admin-
istration at the
Shreveport Airways
Connnunication  Sta-

Mail Coupon
for FREE Lesscen and Book

These are fast-moving times. The opportunities now given

{ll?nr:: Jl;‘l}ll‘:n "Wl;{re,’] beginners to get started in Radio may never be repeated. So
»emiog “after. retire- take the first step at once. Get my sample Lesson and 64-page
Iln(‘I'It “ JILSSE N illustrated book. FREE. No oblization- -no salesman will call

Juft léla.llsﬁolgrlﬁn 1; and em'el(l))pe or spasted on a penny postal.
—J. E. . President. Dept. 5AR, National Radio In-
1076, Shreveport. La. stitute,  Washington 9, D. C.

SAMPLE LESSON FREE

Mail coupon for your FREE copy
of Lesson. *“Getting Acquainted
With Receiver Servicing,” to see

ROBERTS, Box

ETTING ACQUAINTED WITH ¢

how practical it is to train for
" ] 3 RECEIVER SERVICING [
Radio at home in spare time. J. E. SMITH, President, Dept. SAR
Study it—keep it—use it—with- National Radio Institute, Washington 9, D. C.

out obligation! Tells how Super-
heterodyne Circuits work, gives
hints on Receiver Servicing,
Locating Defects, Repair of

Mail me FREL,
“Win Rich Rewards in Radio.”
plainly.)

Loudspeaker, I.F. Transformer,
Gang Tuning Condenser, Etc, 31 NALIE. .t evveareneeonrensrovenns
iltustrations. -
. AdAIESS ..vaeveesrivereneonrapsosnes
My Radio Course Includes I
TELEVISION °*» ELECTRONICS CUY. e i

L 3 £ b R 1 J 2 } B 3

FREQUENCY MODULATION

January, 1945
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without obligation,
(No salesman will call.

You Build These and Many
Other Radio Circuits with
6 Kits of Parts | Supply!

By the time you’ve conducted 60 sets of Experiments
with Radio Parts I supply, made hundreds of meas-
urements and adjustments, you’ll have had PRACTI-
CAL Radio experience valuable for a good full or part
titne Radio job!

You build the SUPER-
HETERODYNE  CIR-
CULT (lefty containing
a preselector oscillator-
mixer-flrst detector, i.f.
stage, diode detector-
a.v.e. stage and audio
stage. It will hring in
local and distant sta-
tions.  Get the thrill of
learning at home eve-
ningg in spare time
while you put the set
through fascinating
testsl

You huild MEASURING
INSTRUMENT (rizht)
early in Course, useful
tor Radio work to pick
up IKXTRA spare time
money. 1t is a vacuum
tube  multimeter, meas
ures  A.C., D.C.. R.F.
volts, D.C. euvrents, re-
sistance, receiver output.

Building t he A.BM.
SIGNAL GENERA-
TOR at left will give
you valuable experi-
ence. 1'rovides ampli
tude-modulated sig

nals for test and ex-
perimental purposes

64 PAGE BOOK kaf
SAMPLE LESSON

Sample Lesson and 64-page book,

Please write
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HOGARTH’S NOT WORRIED

ABOUT POST WAR PLANS. HIS

ECHOPHONE EC-1

TAKES CARE OF THAT!

ECHOPHONE MODEL EC-1

(lllustrated) a compact communications receiver
with every necessary feature for good reception.
Covers from 550 kc. to 30 mc. on 3 bands.
Electrical bandspread on all bands. Six tubes.

Self-contained speaker. 115-125 volts AC or DC.

ECHOPHONE RADIO €CO.. 540 NORTH MICHIGAN AVE. CHICAGO 11, ILLINOIS

Janunary, 1943



The song question of World War | was "How
ya gonna keep ‘em down on the farm after
they’ve seen Paree?’ This time after seeing
Paris, Berlin, Salerno, Guadalcanal and Tokio,
they’ll welcome the American way of life.

FADA Radio, always an infegral part of the American scene, is
already planning fo mainfain and magnify ifs impress in
the Postwar World. To span fhe new fasks of reconversion,
FADA is expanding ifs research and engineering facilities in
ceaseless quest of new and ingenious applicafions of war-
gained knowledge . . . knowledge to enhance the FADA
electronic instruments looming on the near horizon.

IN THE

Radcio

OF THE FUTURE
Famows Scuce Broadeasting Began! §

b = . 5
e e

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

RADIO NEWS
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AUDAX

RELAYED-FLUX

Long before this war began

AUDAX PICKUPS were in

SELECTIVE
SERVICE

Sinee pickups lirst became im-

portant commercially, the dis-
tinpuished products of AUDAX
have heen SELECTED wherever
and whenever the requirements
were exacting.,

Today AUDAX magnetically
powered pickups are SELECTED
for War contracts that demand
the highest standards of per-
formance, regardless of climatie
variations or severe handling.

Our stern peacctime standards,
maintained for so many years,
have proven comfortably ade-
quate to meet government speci-
fications.

The sharp, elean-cut Jacsumile
reproduction of MICRODYNE s
a marvel to all who have put it
to the only test that really mat-
ter- . ., the EARR L EST

500-N Fifth Ave., New York 18, N. Y.

Creators of High Grade Electrical
and Acoustical Apparatus Since 1915

Send for your copy of our informative
ePpICK-Ur FACTS™

X BUY
WAR BONDS

America’s Next Great Industry—
TELEVISION—is ready

AUDAK COMPANY

FOR THE RECORD

KILLFUL use of a nationwide television system im- .
mediately following the war would be a most
powerful foree to arounse the spirit of our people in
the critical postwar period. Production of television
sels can. in the opinion of experts, result in the em-
ployment of at least 600.000 workers by 1948. ThaCs
a loi of jobs! It is estimated that video receivers will
sell for an average price of $200.00 and that the de-
mand for seis will ereate a market for 30,000,000
units during a ten year period. The immediate de-
velopment of postwar television can certainly con-
tribute greatly to a healthy business and economic
life by its added purchasing power and by its employ-
ment of thousands of persons in our industry.
Radio broadcasting has. in the pasi, sold its spon-
sors goods “*sight unseen.”> Television, on the other
hand. will permit Mr. and Mrs. America to actually
see what they are buyging. Thus—television becomes
a servant of the people. This medinm appeals both
1o the car and to the eye. By adding motion to pic-
tures—ielervision will offer a °“third dimension® (o
advertising. Iis lifelike images will certainly atiraet
the attention of the set owner far more than the cus-
tomary oral ballyhoo of present programs.

Testimony at the reeent FCC hearings has con-
vineed this editor that television is ready now! Exist-
ing t(echnical standards are entirely adequate for
good pictures. Frequency allocations are sufficient
for a practical serviece. Improvements can, and will
be made, in existing television transmitters, antennas,
and relay systems as the art progresses without up-
selting the function of receivers for many years Lo
come.

As proof that television is ready. and to bring our
readers up-to-date on the subject, RADIO NEWS is de- -
roting many of its editorial pages this month to a re-
view of video progress.

Television will offer a (remendous opportunity to
raise another type of standard—ithat of doing away
with ““singing commercials®® and other “*spots® that
have reached a very low level in radio programming.
¥Yes—television producers will have an unlimited op-
portunity to conitribute to a dignified service—one
that can serve as a powerful medinum for the greatest
number of people. We siucerely hope that those re-
sponsible for the production of television programs
will set their standards high at the very launching of
its career and keep them high. 1Ifi they do, it will do
much to encourage Joe Doaks and family to buy tele-
vision and to use it. '

.The miracle of Sight Added to Sound is at the very
finger tips of this industry. It muast not be held b:l}ﬂ:i-'
- l.

RADIO NEWS
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These Controls Are Ready

Practically every Ward Leonard Product used for war purposes required little or no
equipment change. The controls of the machines of peace are essentially the same con-
trols of machines of war. Hence, when the entire facilities of Ward Leonard were needed
for the war emergency, production went on as usual, only in greater magnitude. Those
same facilities are available for postwar production as and when they are released from
war service. Again the change-over will be made without delay as there is no need for
reconversion. The products are the same except for specifications and will be made by the
same workers and same machines. When planning the controls for your postwar products,
you will save time and money and be assured of war-tested units, controls and assemblies
by making vour selection from the Ward Leonard line. Send for bulletins describing
controls of interest to you.

. RELAYS - RESISTORS + RHEOSTATS

Electric control SWLZ devices since 1892,

RHEOS 147

WARD LEONARD ELECTRIC COMPANY - 47 SOUTH ST. - MOUNT VERNON, N.Y.

January. 1945 9



... Hardly had
man learned
to fly than
he began to
feel the ur-
gency of the
need to com-
municate be-
tween ground
and plane.

One of the first successful attempts in such two-way
contact was accomplished with equipment designed

and manufactured by Connecticut Telephone & Electric.

Since the early days of the telephone, our people have
been identified with progress in communications.Today
the principles of communications have applications
of the greatest importance to industry, in connection

with product development and production control.

Our developmental engineers also have much to
offer to industrial executives seeking to produce a
better product at lower cost. If our engineering and
production facilities might tie in with your plans, we

shall be happy indeed to talk with you.

CONNECTICUT TELEPHONE
& ELECTRIC DIVISION

GREAT AMERICAN INDUSTRIES, INC.
MERIDEN, CONNECTICUT

TELEPHONIC SYSTEMS @ SIGNALLING EQUIPMENT e ELECTRONIC
DEVICES o ELECTRICAL EQUIPMENT @ HOSPITAL AND SCHOOL COM-
MUNICATIONS AND SIGNALLING SYSTEMS ® IGNITION SYSTEMS

RADIO NEWS
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The march of Hytron receiving tube prog-
ress down through the years is fascinating.
One looks back on tubes, tubes, and more
tubes: battery, AC, AC/DC, diodes, triodes,
pentodes, beam tetrodes, multiple purpose
types, G’s, MG’s, BANTAM GT’s—and
now the miniatures. Price and size have
been drastically cut; quality and perform-
ance, amazingly improved.

Hytron has made them all. Its long
and varied experience is priceless in a
complex industry where probably never will
all the answers be known. In making
radio tubes, painfully acquired practical

experience must supplement the formulae
of science.

With an eye to present and future, Hytron
is concentrating its production of receiving
tubes on preferred BANTAM GT types
needed for war—for today’s civilian re-
placements — and ultimately for post-war.
Its wartime activities are teaching Hytron
new techniques of miniature production.
Many potentially popular Hytron minia-
tures dre in development. Typical American
dissatisfaction with anything but perfection
continues; the parade of Hytron receiving
tubes marches on.

BUY ANOTHER WAR BOND

January, 19453
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No. 33446 — Cavity Socket
Contact Discs

Now that the Secret classification has bean
lifted from the General Electric type GL496
or "'Lighthouse™ ultra high frequency tube,
we can list the cavity contact discs we have
been furnishing to authorized customers
during the past few years. This set consists
of three different size unhardened beryllium
copper multifinger contact dis¢s. Heat treat-
ing instructions forwarded with each kit for
hardening after spinning or forming to
frequency requirements,

JAMES MILLEN

MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

| FEW OCCASIONS HAVE DIS-
CLOSED the intriguing story of ra-
dio progress so effectively as the five-
week FCC allocation session that was
‘concluded during the first week of
November. In over a hundred state-
ments, personally presented by lead-
!ing experts and engineers of govern-
| ment and industry, every phase of in-
i dustry operations was discussed. The
variety of data offered will serve as a
basis of many industrial analyses of
the future.

| An interesting example of the com-
pleteness of the testimony offered ap-
pears in the statement of J. H. Wof-
| ford, engineer in the Safety and Spe-
cial Servicing Division of the FFCC. He
| discussed relay press, a comparatively
new service. According to Mr. Wof-
ford, a relay press station is a sta-
tion licensed to transmit to or from
points where other communication fa-
cilities are not available. The infor-
mation transmitted is, of course, news
or special information relating to
press services. Thus far, the Associ-
ated Press, United Press, and the
Telegram Publishing Co. of Salt Lake
City, Utah, have used this system suc-
cessfully. Mr., Wofford revealed that
United Press used a pack set for relay
press work at the World’'s Fair in 1939.
| The occasion was the arrival of the
King and Queen of England. Signals
were transmitted within a three-quar-
ter mile radius of the Working Press
Building. The report stated that the
signals were clear and conversation
was carried on despite the usual blare
of horns, loud speakers, etc. To suc-
| cessfully describe the activities on this
| occasion, reporters were perched on
top of buildings. The Associated Press
also reported that they used relay
press facilities in reporting golf tour-
naments between 1935 and 1940. Both
' press associations indicated that this
form of transmission will become an
important factor in press service.

THE RADIO RELAY SYSTEM was
also discussed by E. W. Engstrom who
is in charge of the RCA L.aboratories.
Mr. Engstrom reported that television
broadcasters appear to be the first
and most important prospective users
of radio relavs. Facsimile also was
described as an important user of the
relay method. In this respect he
cited the growing need of the service
for business machines. He said that
manufacturing, transportation, and
merchandising organizations and the
public they serve, will benefit from
the advantages of decentralized and
widespread operations using central-
ized management and control, provid-

Presenting latest information on the Radio Industry.

ed for by facsimile transmission,

Multiplex telephone communica-
tions also will use radio relays in long-
distance operations, Mr. Engstrom
pointed out. Aircraft traffic will prof-
it, too, by the use of relay systems, he
said. Discussing the frequency ranges
of relay systems, Mr. Engstrom ex-
plained that initially we will use fre-
quencies as high as 1,000 megacycles.
However, he pointed out, we are cer-
tainly going as high as 30,000 mega-
cycles and in the not-too-distant fu-
ture. The towers required for trans-
mitting and receiving antennas will
vary from as low as 100 feet to as high
as 300 to 400 feet. This will depend,
of course, upon the terrain contour
and the repeater station spacing. It
may be possible to place the stations
from 20 to 40 miles apart, depending
of course, upon the heights of the an-
tennas.

According to Mr. Engstrom, fre-
quency modulation, or some variation
of frequency modulation, probably will
be used in radio relay work. This
will permit amplitude limiting at the
repeaters, he said, to remove varia-
tions in received signal amplitude and
also to assist in removing distortion
due to nonlinear ampglification.

Discussing the multiplicity of sys-
tenis that relay systems will carry,
Mr. Engstrom said: “In a relay system
for transmitting television signals, it
is considered essential to transmit the
zero or very-low frequency compo-
nents of the modulation so that the
synchronizing pulses may occupy a
fixed range of the modulation charac-
teristic. Otherwise, the variations in
image background level may modulate
the waveform and amplitude of the
synchronizing pulses in a manner to
detract from the quality of the repro-
duced images. This means that the
highest frequency modulations of the
frequency-modulated carriet current
will be superimposed upon a carrier
frequency which can vary between the
value set for the black and white lev-
els. This requires that the radio-
frequency band width be equal to
twice the highest modulation fre-
quency plus the range of frequency
lying between the black and white
levels. For practical reasons, it is
suggested that radio relay systems
should have a nominal channel width
of 20 megacycles to serve the present
standard television signals.”

Mr. Engstrom reported that his
RTPB panel recommended that 600
megacycles in the 300- to 3,000-mega-
cycle band be set aside for relay pur-
poses involving at least one intermed-
iate repeater. A tentative RTPB as-

RADIO NEWS
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T the risk of repeating myself, I'm
A plugging again the new revised
Sylvania Technical Manual on Radio
Tubes, because it should be a “must”
on the bench or in the pocket of every-
one interested in radio sales and serv-
ice. Particularly now, because it has
the basic data behind the Correlation
for Substitution Chart and the Char-
acteristics Sheet.

One section of this 275-page handbook
lists new types of tubes released since
issue of the last Manual. There is also a
new section on panel lamps. Thus, it is
as complete as possible at this time.

A plastic-ring binder allows the book
to lie flat and remain open at whatever
page is being consulted. Data arrange-
ment remains the same, as do the easy-
‘to-use index tabs.

The new revised Technical Manual
still sells for the prewar price of 35
cents. If your jobber is unable to supply
you, write to Frank
Fax, Dept. RN-1,
Sylvania Electric
Products Inc.,
Emporium, Pa.

Complete and reliable tech-
nical data on radio tubes
—recently revised—price only
35 cents.

SYLVANIA

ELECTRIC PRODUCTS INC.

RADIO DIVISION
Formerly Hygrade Sylvania Corporation

114

SPOT

signment of a 300-megacycle band in
width from 1,900 to 2,200 megacycles
was also cited by Mr. Engstrom. Such
a band would provide 15 channels, 20
megacycles in width.

Commenting on the present research
work that has been done at the super
high frequencies, Mr. Engstrom stated
that while it is not possible to reveal
the types of tubes and performance
characteristics used, the data is avail-
able and will be put to effective use as
soon as security permits.

RAILROAD RADIO WAS QUITE
A FEATURED SUBJECT at the
hearings. Appearing on behalf of the
Association of American Railroads,
J. L. Niesse of the New York Central
System, reported that railroads will
need 88 channels between 100-200 mc.,
36 channels over 100 mc., 6 channels
below 3 mc., and channels between
2600 and 2700 mc. for development
work. Interviews with railroad elec-
tronic engineers, revealed that the
RTPB railroad radio committee pre-
pared a rather complete report on the
requirements of railroad services,
which was offered to the FCC during
the hearings. According to the re-
port, train radic was initiated 30 years
ago, and the first such installation was
made hy the Delaware, Lackawanna
and Western Railroad. Experiments
were conducted between the years
1914 and 1919. The tests were not too
successful, but it must be remembered
that during that period little was
known about the vacuum tube. The
report goes on to state that in 1920,
train radio was reactivated and tests
were made by the Baltimore and Ohio;
Chesapeake & Ohio; Great Northern;
Indiana Harbor Belt; Nashville, Chat-
tanooga and St. Louis; New York Cen-
tral; New York, New Haven and Hart-
ford; Pennsylvania; and the Virginia
Railroads. During these tests, contact
was established between two points on
a moving train as well as from the
train to a fixed station. Incidentally
the New York Central and Pennsyl-
vania Railroads tried radio, during this
period, in tugboat dispatching opera-
tions in the New York Harbor. Be-
tween 1930 and 1940 substantial prog-
ress was also made in the art of rail-
road radio. During this period, the
Central Railroad of New Jersey; Chi-
cago and Northwestern; Grand Trunk
Western; Lehigh Valley;, New York
Central; New York, New Haven and
Hartford; Southern Pacific; and the
Pennsylvania conducted tests.

This year has seen an extensive se-
ries of tests conducted by many sys-
tems, which included Atchison, Topeka
and Santa Fe; Baltimore and Ohio;
Chicago, Burlington and Quincy; Chi-
cago, Rock Island and Pacific; Denver
and Rio Grande Western; Reading;
Seaboard Airline; the New York Cen-
tral; and the New York, New Haven
and Hartford.

According to the report, there are
quite a number of applications of ra-
dio systems to a railroad. Included
among these applications are end-to-
end communications or two-way serv-
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ice; fixed point and train communica-
tions; terminal operations; service to
trains enroute and dispatchers; work
equipment during emergencies, such
as derricks, snow plows, fire fighting
equipment, etc.; remote-control opera-
tions; control of power distribution;
radar for inland watercraft; ship-to-
shere; direction finding for inland wa-
terways; warning services; and gen-
eral emergencies.

In the 1920’s the highest frequencies
used were approximately 60 megacy-
cles with the best results obtained in
the 30- or 40-megacycle band. Cur-
rently 157 megacycles are being used
and with very satisfactory results, ac-
cording to the report.

The increased interest of railroad
radio in two-way end-to-end service .
became quite apparent from the fact
that 40 out of 122 railroads contacted
indicated that they will use radio if
frequencies are allocated for that serv-
ice. These 40 railroads represent a
mileage of 152,320 or 66.8% of the to-
tal mileage. In the Chicago area, 16
of the 33 railroads indicated a desire
for radio service.

In practically all instances AM
equipment was used during tests. And
according to the RTPB report, atmos-
pheric noise was not a factor and man-
made electrical interference could be
controlled by suitable noise-limiting
circuits.

Interesting design factors also were
revealed in the report. Because of the
extreme vibration, racking and impact,
equipment for both engine and ca-
boose will have to be designed very
sturdily. The report says that shocks
of the order of 15 G are not uncommon
in regular operation. The equipment
will also have to stand extreme tem-
peratures, from 0° to plus 140° F.
Equipment mounted in the roof of a
locomotive cab, will have to have the
same construction as our tropical mil-
itary equipment. The apparatus also
will have to be mounted in weathrer-
proof and dustproof housings, suffici-
ently strong to stand the weight of a
man and yet be readily accessible for
maintenance.

Direct communication between a
fixed point and a train anywhere on a
railroad covering distances generally
up to 300 miles, is characteristic of the-
enroute and dispatcher service. To
conduct this service effectively, the
railroad experts asked the Commis-
sion to assign 6 channels in the 159.12-
to 159.84-mc. band. In addition, band
widths of 2% megacycles were re-
quested for frequencies in the 1,000 to
1,045-mc. band. The latter frequen-
cies would be used for a relay system
along the right-of-way. The fixed sta-
tions would be about 30 miles apart
and accordingly, transmitters will
have to have a range of about 15
miles between the relay point and the
train, according to the RTPB report.

Commenting on the use of radar,
‘the report said that it should be very
helpful as a means of avoiding col-
lisions between tugs and ships in har-
bors during fog conditions.

The railroad committee -also indi-
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T"HE fast-moving Opportunity Field

of Radio-Electronics needs many
trained men! Let DeFOREST’S show
you how to get ready to take advantage
of the breaks—the good jobs—the satis-
fying pay checks of today—and the
bright postwar opportunities of tomor-
row. Write for DeFOREST'S big, free
book—*“VICTORY FOR YOU” and col-
orful kit supplement.

Consider Radio’s Many Fields G i , T B W
See how you may cash in on a vast field [ : i l = !
that includes F.M. Radio, Communica- z - -
tion Radio, Electronics, Broadcast Radio,
Motion Picture Sound, Radio Sales and
Service—or a Radio business of your own.

Start a Business of Your Own

See how DeFOREST'S has helped many

get their start in Radio-Electronics—

helped them to good pay jobs in one of

our most promising industries—others

to preferred military classifications with

higher ratings, better pay. Helped others

to full or part time sales and service

‘businesses of their own. Electronic Industry, with
its Manufacturing, Servic-

Employment Service! s ot
DeFOREST'S also provides an effective other promising fields, in-
EMPLOYMENT SERVICE which has | Yites your careful consid-
long-established contacts with many em- EST'S helps you prepare
ployers who use DeFOREST'S trained
Radio-Electronic men.

for a good pay job, or a
business of your own in one
of America’s most prom-

Mail the coupon Now_-l-oday' ising, interesting fields.

See how ‘DeFOREST’S can help YOU

get started toward this fascinating DeFOREST'S TRAINING IN-

work by means of its effective “A-B-C’” CLUDES INSTRUCTION IN

Training Method—in your spare time. MOTION PICTURE SOUND

VETERANS: Check coupon EQUIPMENT, FM RADIO AND
below for special information. TELEVISION

READ WHAT THESE MEN SAY ABOUT DeFOREST’S TRAINING

*I have obtained employment with
the...... Mfig. Company. They speak

The Billion Dollar Radio-

“I cannot impress too strongly on
anyone who may be considering taking

highly of DeForest’s students and state
they have had excellent results with
your men whom they have employed.”
Clifford Taylor, Mass.

“As a result of DeForest’s Training,
] am doing very well. If my income
doesn’t range between $50.00 and $75.00
per week, 1 %ure something is wrong.’
Lyle Rielly, Wisconsin

“‘But the credit must go to you and
your employment service for placing
me in this job when I really needed
one. I shall always be grateful for the
help and guidance given me by you
and DeForest’s. Tramning. Thanks a
million.”” — Earl Eichelberger, Illinots.
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your course the value of both the train-
ing and the employment service that
goes with it. This service is not merely
an empty promise, but a truly con-
scientious effort that continues until its
job of preparing you is done.” — Philip
Cummins, New Jersey.

‘I am amazed at the many subjects
I have learned with DeForest’s. I also
want to praise your motion picture
lessons. It is truly amazing, how well
the action of electricity is brought out.
I feel safe in saying that no book could
ever establish effectively those princi-
ples and actions so well in my mind.”
~-Yale Schorr, Texas.

E. B. DeVry, President
DeFOREST’S TRAINING, INC.
2535-41 N. Ashland Ave., Dept. BRN-1
Chicago 14, Illinois, U.S.A.
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O If under 16, check here for special information.
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{AVE YOU
INVESTIGATED
MYCALEX?

Mycalex has many physical and
electrical characteristics  which
make it outstandingly superior to
any other electrical insulation for
many purposes. It is particularly
effective at ultra-high frequencies.

Mycalex can be sawed, drilled,
tapped, ground, polished, turned or
milled and dimensions can be held
to very close tolerances. It is an
ideal material where only a few
pieces are required and die cost
necessary for other materials would
not be justified.

Mycalex is available in sheets,
rods, bars, tubes and strips which
can be fabricated into almost any
shape or size required.

Mycalex is just one trade name
for glass-bonded mica insulation
also available under several other
trade names. Johnson has used and
is prepared to furnish any such ma-
terial.

Johnson as a fabricator is ap-
proved and recommended by the
manufacturers of this material.
Johnson is one of the pioneer fabri-
cators of Mycalex, probably has
more complete equipment, and cer-
tainly has had more experience than
other manufacturers.

Johnson's recommendations will
be unbiased. Johnson regularly
uses steatite, porcelain, bakelite,
hard rubber and all makes of glass
bonded mica. If you have an insu-
lation probiem, Johnson Engineers
will be glad to make recommenda-
tions, submit samples or quote
prices. Write Johnson today or
contact the Johnson Representative
in your territory.

a j;rmpu name in MRadio

€. F. Johnson Co. Waseca, Minn,
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cated that they would like to have the
2600- to 2700-mc. band for experimen-
tal and development work. They be-
lieve that this band offers many pos-
sibilities that will subscribe to im-
proved railroad radio service.

THIRTEEN REPRESENTATIVES
OF THE FORESTRY conservation
services offered testimony on their fre-
quency requirements, at the alloca-
tion hearings. = Pilot and communica-
tions officer, F. C. Mac Lane, of the
New York State Conservation Depart-
ment, stated that only by means of ra-
dio comniunications can the various
phases of forest-fire control be co-
ordinated properly. He said that no
man has been seriously injured or lost
his life in any fire in New York State
where radio was used.

Testimony in favor of radio was
also offered by Harris Collingwood,
Chief Forester of the National Lum-
ber Manufacturers Association, repre-
senting 16 regional associations of
lumber manufacturers, comprising
over 1500 individual companies, He
said that fires annually destroy nearly
11 -billion board feet of saw timber,
equal to about 5% of the annual har-
vest. Radio can prevent this, he em-
phasized. Only portable pumps pre-
cede radio in importance, according to
Mr. Collingwood. One lumber com-
pany, he said, has 36 radio transmit-
ters and numerous fire fighting trucks
and service cars equipped with two-
way apparatus.

The State of Pennsylvania has 211
pieces of radio apparatus used for fire
fighting, according to George H. Wirth,
chief forest fire warden. To combat
the fire menace, it will be necessary
to have three times that many, he
said.

Florida has used radio very exten-
sively in firefighting, according to Jo-
seph R. Gramling of the Forest and
Park Service. He pointed out that the
State has eight base radio stations,
39 portable-mobile units, 1 portable
unit and 200 receivers. This equip-
ment is used to patrol 23,000,000 acres
of forest land.

W. T. Hartmann, assistant chief,
Texas. State Forest Service, reported
that 10 to 12 of the Civil Air Patrol
Texas Forest Patrol planes, are
equipped with 6- to 10-watt medium-
frequency transmitters for fire service.

The Government is probably one of
the largest users of radio for fire
fighting. According to Glenn H. Niel-
son, assistant Chief in the Safety and
Special Service Division of the FCC,
the Government has 228 land sta-
tions, 476 portable stations and 1260
portable-mobile stations. These oper-
ate on 18 channels and 806 frequen-
cies. Mr. Nielson indicated that 49
channels and 2,042 frequencies are re-
quired.

TESTIMONY OFFERED BY N. S.
ROGERS State Forester for Oregon,
indicated that this state has one of the
most complete radio systems in the
nation. According to Mr. Rogers, Ore-
gon was one of the first states in the
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Union to install radio for the police
and highway departments. Today the
highway departments have ?1 fixed
transmitters installed at various divi-
sion, district and section maintenance
headquarters, 7 portable-mobile trans-
mitters, receivers at 2 additional dis-
trict offices, and receivers in 30 cars.
In addition the Oregon State Police
have two fixed transmitters, 147 mo-
bile receivers and 17 portable-mobile
transmitters. Approximately $87,000
has been invested in this equipment
as of January 1, 1944. The highway
department’s network has furnished
one way dispatching services to ap-
proximately 70 different agencies, in-
cluding police and fire departments,
county sheriffs, and fire wardens not
only in the State of Oregon, but in
the southern part of Washington.

THE UTILITIES WERE ALSO
REPRESENTED. Speaking for the
RTPB and the industry at large, Rus-
sell V. Dondanville of the Chicago Edi-
son Company stated that radio has
demonstrated its preventive possibili-
ties and its development for special
emergency work is a vital factor. He
described the wide-spread use of ra-
dio during the recent Atlantic Sea-
board hurricanes. He asked the FCC
to eliminate the *“corrective situation”
restriction imposed by regulations and
permit radio to be used with more fre-
quency by the power utilities.

C. H. Underhill, a member of the
electric utility group of RTPB, stated
that thus far 50 electric light and
power companies had installed emer-
gency radio communication systems,
operating about 750 transmitters. This
represents but a small fraction of the
transmitters actually required, ac-
cording to Mr. Underhill. A survey
of 50% of the industry indicated that
3300 transmitters are planned during
five years after the war.

Many new uses are scheduled, too.
Included among these new applica-
tions are automatic relaying; remote
control; automatic transmission of
alarm signal systems; and walkie-
talkie or handy-talkie uses.

THE WATER SUPPLY INDUSTRY
ALSO HAD A VOICE AT THE
HEARINGS. C. F. Meyerherm,
speaking for the industry, said that of*
sixty, 50,000-population -cities, 51%
now use radio for water utility; 43%
use police fixed transmitters as a pri-
mary transmitting station. Today
there are 20 fixed and 200 mobile
transmitters, in addition to 350 mo-
bile receivers in use. On the basis of
present regulations, the industry plans
to install around 947 transmitters five
years after the war, according to Mr.
Meyerherm. And should the regula-
tions be relaxed this quantity will be
doubled. g

REPRESENTATIVES OF THE BUS

AAND TRUCK INDUSTRIES at the

hearings indicated that these ‘indus-
tries have found radio of immeasur- -

_able value. Describing the vast re-

(C'Qntinued on page 20}
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FINEST PIGTURE QUALITY IN BLACK AND WHITE

Sharper, more brilliant pictures
than ever before possible are now
a reality with Federal’s new broad-
band television technique . .

In a revolutionary contribution to
the television art, Federal’s system
permits combining sight and sound
on one carrier frequency . . .

For the broadcaster—a single trans-
mitter, and consequently, lower
first cost, lower power consumption,
less space requirement, and fewer
high power tubes...

For the television audience — a

simpler, less expensive receiver,
more compact and efficient, and re-
quiring fewer tubes.

This great forward stride is the
logical outcome of Federal’s long
list of achicvements in the field and
the contribution of Federal’s en-
cineers to the development of the
“Micro-ray” more than a decade
ago . . . the forerunner of modern
television technique.

And as aresult...Federal has been
selected by the Columbia Broad-
casting System for the construction

AND IN FULL GOLOR!

of i1s new television transmitter
atop the Chrysler Tower in New

York.

Federal’s modern television tech-
nique will also be reflected in an
equally advanced Federal tele-
vision receiver for the home . . .
producing the finest picture quality.

Federal has the experience, the
facilities, the technique, needed to
build television equipment for any
broadcasting requirement. For the
bestin television — sce Federal first.

January, 19435
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A machine like that shown above
may look like a complicated and perplexing
mass of metal to yvou, but not to Utalins®,

They visualize the precision of the result-
ing tools ... made in Utah’s own factory to
Utah's undeviating standards. They know
these tools will plav a major part in creat-
ing the quality products that make possi-
ble the modern electronic circuit.

And Utalins* know the performance of
these products! For Utah’s

process is absolutely com-

*Utalins— Utak’s helpers.

RADIO PRODUCTS COMPANY
CHICAGO. ILLINOIS

THE UNBROKEN CIRCUIT

uran
SPEAKERS:
More than 20
million Utah speakers
havebeen madefor radio,
and public address systems.

prehensive ... the making of tools is only
the first step. It is followed by the close
supervision and painstaking testing of all
steps of manufacture, from raw material to
finished product ... the unbroken circuit.
When finally these products become an
integral part of an electronic device, those
listening—as well as those working in the
many phases of electronic development—
can recognize the quality of the products
that emanate from Utah’s

self-contained plant.
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Supplier of
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PARTS and EQUIPMENT

TUBES RESISTORS
RELAYS CAPACITORS
METERS TRANSFORMERS

TEST EQUIPMENT

We stock and sell items bear-
ing the names of famous man-
ufacturers ., ., . people who
value their reputation as much
as we value ours.

We track down hard-to-find
items, or suggest equivalent
substitutions. We supply sound
technical advice . .. help solve
priority problems,
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times. And whether you order
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(Continued from page 16)
quirements of radio for buses, Richard
R. Mead of the National Association of
Motor Bus Operators said that buses
cover 300,000 miles as compared to
229,000 of railroads. The use of radio,
he said, not only facilitates message
dispatching but provides for transmis-
sion of essential information during
emergencies. L. H. Ristow, chairman
of the National Bus Traflic Associa-
tion said that two-way radio would
help bus service by providing suflici-
ent seats to handle passengers at all
times between all points, particularly
those arriving on connecting trips;
avoid delays in arrival or departure of
buses, including the elimination of
transfer problems; and provide proper
service of passengers at eating and
rest stops.

Supporting the truck industry’s need
for radio, John W. Lawrence, manag-
ing director of the American Truck-
ing Associations, pointed out that the
truck driver with the aid of radio
would contribute immeasurably not
only to the efliciency of transportation
service, but to the welfare and safety
of the public at iarge. Trucks with
medicine and supplies could be routed,
with the aid of radio, to places of
greatest emergency during floods, hur-
ricanes, storms, etc.

THE INCREASED USE OF RADIO
for studying the physical properties of
the earth and surrounding atmosphere
has also presented a frequency-alloca-
tion problem, according to experts who
appeared at the hearings. Testimony
presented by FCC engineer J. H. Wof-
ford revealed that the gcophysicists

| have asked for six frequency chan-

nels in place of the two now allotted.
These are in the 1.6-, 3-, 31-, 74-, and
171-mc. regions.

The only type of geophysical service
radio station authorized by the Com-
mission at the present time, according
to Mr. Wofford, is the geographical ra-
dio station. There are 358 licensed at
present, operated by 31 licensees.
These stations are used primarily in
investigating the surface of the earth
and the physical charactevistics of the
strata below the surface of the earth.
The stations also may be used for geo-
logical exploration. Oil companies are
active in the latter instance in pros-
pecting for oil and other .subsurface
products. Generally, the power is lim-
ited to 10 watts, although as high as
50 watts has been used.

These stations serve two purposes.
They permit communications between
field parties and the transmission of
impulses that are used in seismic pros-
pecting.

Describing the seismic exploration
procedure, Mr. Wofford said that a
charge of dynamite exploded in the
earth at a depth of 40 to 150 feet
provides the recording impulse. That
is, the time of arrival of the vibratory
waves from this shot, at various de-
tector points, is transmitted to and
photographically recorded by equip-
ment in an instrument truck. The
distance between the point of explo-
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sion and detector points and the dis-
tance between the various detector
points may vary from a minimum of
200 feet to a maximum of 15 miles. As
the dynamite is exploded, explained
Mr. Wofford, recordings are made of
the instant of explosion, the instant of
arrival of the first vibratory waves
at the surface near the explosion point
and the instant of arrival of the waves
at the detector points. Communica-
tions between these points, of course,
is necessary. It provides for the trans-
mission and reception of orders and
instructions and recording of the tim-
ing elements. The timing factor is the
basis, of course, for all calculations
made from the recordings to determine
the existence and depth of subsurface
formations favorable to the accumula-
tion of petroleum and gas, explained
Mr. Wofford. Wire line field tele-
phones are not practical for these ac-
tivities because of the distances in-
velved, the terrain and the temporary
type of installations required. Oper-
ation is mostly mobile and therefore
radio offers the only practical means
of service.

At the present writing the FCC has
11 outstanding construction permits
for new geological radio stations.

WHICH APPEARS
DESTINED to become increasingly
important, had a score of experts testi-
fy in its behalf. An exceptionally com-
plete analysis of the art was offered by
John V. L. Hogan, chairman of RTPB
panel 7 and world-famous inventor.
He said that facsimile is essential to a
variety of services, including educa-
tion, railroads, police, power utilities,
etc. He pointed out that police need
facsimile to transmit vital material
rapidly. And it is now possible to pro-
vide such transmission: an 8x10 page
in two minutes. Facsimile also can
handle foreign language code and
characters, such as Chinese, Persian,
and TurkKish, in terms of ordinary Eng-
lish text, at rates of more than 1,000
words a minute, cited Mr. Hogan. Ac-
cording to Mr. Hogan, a high-fidelity
sound channel can carry 40 square
inches or 600 words per minute. Thus,
every page -of a 50,000-word book
could be transmitted in a little over
an hour.

The use of multiple transmission in
facsimile operation was stressed by
former FCC commissioner George.
Henry Payne, who is now vice-presi-
dent of Finch Telecommunications. He
said that multiplexing will facilitate
transmission of fingerprint and identi-
fication data for police. It will also
permit pilots to receive and transmit
maps, storm warnings and barometric
readings without interference from
beam frequency reception. In mul-
tiplex transmission, two or more sig-
nals are transmitted over a common
carrier wave. These signals can be
two or more sound signals or they can
be sound and visual or facsimile, MTr.
Payne pointed out that when the
Queen Mary was in operation, its radio
crew sent and received facsimile mes-

(Continued on page 124)
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Your Jobber

is again in a position to supply service-
men and experimentors with either
standard, completely assembled and in-
dividually cartoned selector switches or
in kit form.

Available in two forms of insulation,
i. e.; steatite or bakelite.

All switches have double-wipe contact
terminals for long life and have a con-
sistently low contact resistance of less
than 2'2 milliohms and are completely
self-cleaning. Index is positive with 30°
between each rotating position.

Switches are also available for trans-
mitter use.

Send for illustrated Catalog No. 24

Centralab

Division of GLOBE-UNION INC.,, Milwavkee

Producers of Variable Resistors — Selector Switches —
Ceramic Capacitors, Fixed and Variable —
Steatite Insulators.
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Electro-Yoice Differential Microphone,
. Lip-Type Model 245 for applications
i where background noise elimina-

i tion, free use of hands and

high articvlation are required. Electro-Voice Differential

Carbon Microphone, Hand-
Held Model 205-S, an ideal

microphone for aircraft, indus-

trial, rail-

road, police
and emergency
services.
Electro-Voice Carbon Micro-
phone, Model 210-S, a single
button microphone which em-
bodies all of the latest devel-
opments required for military
use

F ]

Electro-Yoice Dynamic Microphone,
Hand-Held Model 600-D, designed for high
fidelity speech pick-up in those locations where

et e W, i " o -
ELECTRO-VOICE CORPORATION
* 1239 South Bend Ave., South Bend 24, Ind., Dept.RN-1

Please send us your new "Electro-Voice Communications
Microphones Catalog.”

NAME OF COMPANY
ADDRESS
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ESMERALDA COPE HAS TWO JOBS ...

Esmeralda Cope is one of many hundreds of women workers in
the Detrola Radio Division who now are building land mine detectors,
FM signal generators and other electronic war equipment. This job
continues until Victory. But without detracting from this primary
task, many of these workers are being acquainted also with their post-
war assignments on the same production lines. Thus they will be
ready to build hundreds of thousands of fine radio receivers, auto-
matic record changers, television receivers and other products to en-
rich the life of a world at peace. Yes, Esmeralda Cope has two jobs.
And International Detrola’s creed of highest quality rules them both.

worwsesomsmvero [JETROLA RADID

DIVISION OF INTERNATIONAL DETROLA CORPORATION » BEARD AT CHATFIELD, DETROIT 9, MICH.

C. RUSSELL FELOMANN Jq‘ PRESIDENT
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trol gives Hammariund variable capacitors a finish that will

onstant checking' of plating solutions and rigid_quality con-

last a lifetime under practically every operating condition.

1"HE HAMMARLUND MFG. CO., INC., 460 W. 34T ST, N.Y.C. I. |
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT
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FOREIGN BROADC

; By OLIVER READ, wokTl

Managing Editor. RADIO NEws

Radio, as an instrument of propaganda,
has proved its importance beyond any
doubt. It reveals many psychological slips.

importance in wartime, is the Foreign Broadcast Intelli-
gence Service (FBIS) of the Federal Communications Com-
mission.

The FBIS came into being nine months before Pearl Harbor
when this official monitoring service was set up to keep our Gov-
ernment informed of what the enemy radio was saving to its own
people, to neutrals, and to its enemies. Due to lack of normal
peacetime sources of information, a continuous round-the-cloclk
monitoring of the short waves provided intelligence agencies of {
this and other firiendly governments with valuable clues as to
enemy strategy and how best it might be combated on military,
economic, and propaganda fronts. Four listening posts manned by
skilled engineers, linguists, students of public affairs, and editors
sift through 2,500,000 words a dayv of foreign broadcast material "~ .3
and send it minute-by-minute over teletypes to nineteen govern- 5
ment war agencies. It is interesting to go back and review the | \
normal chain of events that led to the development of the FBIS. i \

Radio broadcasting developed originally in the “medium-wave” | i |
part of the radio spectrum—the part where most ordinary domes- + X i
tic broadcasting is now carried on. Dr. Frank Conrad of West- l
méhouse and Signor Marconi in Italy were experimenting with ’
broadcasting on much shorter wavelengths early in 1923, using = i J,
radio waves of 100 meters or less instead of the 360-meter waves l‘ -
used by standard broadcasting at th?% time. It was noted that for

ALITTLE-KNO\VN governmental agency, but one of extreme

"

long-distance broadcasting these shprter waves possessed many

|
= | A
y | .

FBIS receiving siation at Silver Hill, Md. Highly directional antennas cennect at
this building to one of the most elaborate receiving installations in the world.
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Audio level and output control panel. used at the FBIS receiving station at Silver

Hill. Md.

for Memovox recorders. (J) Phone jack.

advantages. Soon experimental short-
wave broadcasting stations in the U. S.
and in England were exchanging pro-
grams. Thus, international broadcast-
ing was inaugurated about 1923.

These original international broad-
casts were relayed. There existed in
each country but a handful of radio
receivers capable of tuning in short-
wave programs. The only way to
build up audiences for these broad-
casts was to pick them up and then re-
broadcast them in the standard radio
band used by ordinary listeners. The
cooperation of radio stations in both
countries was required for successful
international broadcasting.

No one doubted in the early twen-
ties that this international broadcast-
ing would be a prime force of inter-
national peace and good will among
nations. They anticipated no friction.
Shortly thereafter, however, radio
amateurs and others began construct-

(P) Push buttons to check audio level.
(M) Voltmeter (0-150) with 2250 ohms substituted for multiplier.

(C) Selective switch for phone output.
(S) Selective swiich
(T) Terminal for rack of four receivers.

ing radio receivers which were able to
pick up foreign broadcasts directly by
short-wave instead of being limited to
the standard band rebroadcasts of
these international programs. Soon,
enterprising manufacturers were mar-
keting radio receivers that included
short-wave bands and anyone could
listen to foreign broadcasts on short-
wave.

The result was that the interna-
tional broadcast stations could build
up listening audiences from other
countries even for those programs
which the other countries chose not
to rebroadcast. About this time me-
dium-wave broadcasts were being
used across national borders for polit-
ical propaganda. The Russians took
the lead in this field. Adolph Hitler
in 1933 rose to power with his doc-
trine that “words are deeds” and
quickly perceived the disrupted possi-
bility of sowing seeds of distrust and

Organization chart of the Foreign Broadcast Intelligence Service (FBIS).
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dissension by international radio.
Short-wave transmitters became a
new kind of Nazi weapon.

Transmitters were pouring forth
words in scores of languages by 1938.
Great Britain used the short waves ex-
tensively as a means of welding the
far flung dominions to the Mother
country. The League of Nations
broadcast news of its activities
through a powerful Swiss station. The
Nazis were stirring up conflict within
neighboring countries.

The Germans developed special di-
rectional antenna systems for their
transmitters and beamed their propa-
ganda to every corner of the world.
The British, for example, would be
told that the United States would soon
dominate the world, while the Ameri--
cans were simultaneously being
warned through another transmitter
that the British were the chief dan-
ger. When war came in 1939, this ra-
dio warfare became intensified.. Lord
Haw-Haw, the Nazi radio star, built
up a tremendous listening audience in
England and was featured on front
pages of American newspapers. In
this way, direct German propaganda
procured the fullest access into both
Britain and the United States. Simul-
taneously, the Nazi barrage of anti-
American broadcasts to Latin America
was intensified.

The FBIS was set up at the sugges-
tion of the State Department with the
approval of the Board of War Com-
munications to operate as a central
agency serving all Government agen-
cies requiring foreign broadcast ma-
terial.

There are nine simultaneous or suc-
cessive steps in FBIS operations.
These are (1) Scheduling; (2) Inter-
ception; (3) and (4) Monitoring and
recording (that go on simultaneously);
(5) Translating; (6) Wire services, in-
cluding editing and teletyping; (7) re-
ports (including editing and mimeo-
graphing); (8) analysis (including
periodic and special reports) and (9)
individual services of various kinds.

Special services are provided by the
FBIS to Government officials request-
ing them. For example; at the time
of the Hitler speech following the
Italian surrender, the White House had
a special telephone installation with
Hitler’s voice on one end and Churchill,
General Marshall and others on the
receiving end.

Principal speeches by German and
Japanese leaders, by standing order,
are recordéd as received on, permanent
high fidelity discs and are furnished
the: OWI and the equivalent British
Overseas Broadcast agency for use in
their Library of Direct Quotations. .

We visited the FBIS receiving sta-
tion at Silver Hill, Md., to get first-
hand information on the important
functions of this nonmilitary unit.
There are four such stations operating
for the express purpose of checking all
foreign short-wave broadcast trans-
missions, recording their contents and
interpreting them into English. The
receiving stations are chosen for ex-
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Monitoring officer “logs” transmissions from all parts of
the world and notes the exact time which they are heard. to-
gether with any other information needed for future reference.

cellence of reception. They include a
maze of communications receivers
(Hallicrafters SX-28's), Memovox and
Presto recorders, and various and sun-
dry units assembled and developed by
FBIS personnel. The receivers are
mounted in bays. They are easily ac-
cessible from the rear for quick serv-
icing. All of the sets are in continu-
ous operation. There are twenty-nine
of these In operation at Silver Hill
alone.

In charge of each receiving station
is a Monitoring Officer. Under him
are a number of monitoring officers
and radio operators working in shifts,
whose job it is to maintain an accu-
rate worldwide program “log” and to
pretune receivers to prescheduled pro-
grams over a twenty-four hour period.

Connecting to these receivers is a
highly complex antenna system includ-
ing five Rhombic antennas, each cov-
ering a maximum angle of twenty de-
grees. The operators select the an-
tenna which provides the strongest
signals to be heard. The outputs of
the receivers go through a control con-
sole provided with complete “patch-
ing” facilities. There are special tele-
phone circuits which go to the central
office located many miles distant and
which terminate to wax cylinder re-
corders. The audio level is main-
tained by the console operator at a
predetermined level, one which will
afford correct modulation for the wax-
cylinder recorders.

Other equipment, as mentioned pre-
viously, includes Memovox recorders
employing paper-based discs capable
of holding over an hour’s recording per
side. These are used when a complete
transcription is required for counter-
propaganda purposes. In addition, two
Presto tables are in readiness to re-
cord any type of intelligence requir-
ing high fidelity.

The FBIS interpreters are not lo-
Jated at the receiving stations. They
work from the downtown headquar-
ters of the FBIS in Washington (seven
miles away). The experts of the FBIS
are equipped to monitor thirty-four
different languages plus thirty other
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dialects. Most of the interception car-
ried out by the personnel involves
voice broadcasts. A small part, parti-
cularly enemy news, is transmitted by
International Morse code. The Ger-
mans use it frequently. The Jap Domei
Morse in the Japanese language pre-
sents some peculiar difficulties how-
ever. It is directed from Tokyo to its
satellite newspapers in the Asiatic
area. The Jap announcement of the
resignation of the two Japanese Chiefs
of Staff, for example, was first re-
ceived in the United States via these
Jap press broadcasts. The Japanese
language itself is written in ideographs
which cannot be transferred directly
into dots and dashes. They must first
be changed into a Roman alphabet
reading of the Jap language on a pure-
ly phonetic basis. This Romaji is then
transmitted by International Morse
code. At Portland, Oregon, where Jap
broadcasts are monitored, engineers
receive and type it out as so many
meaningless letters. It is teletyped in
this form and is translated to English

Radio transmissions are picked up by 29 §X-28 receivers and
piped through the console (foreground) to the wax cylinder
recorders located seven miles from this receiving station.

at the Washington headquarters. Such
translations take about four times as
long as for any other language. These
experts, specializing in various lan-
guages, listen to the programs as they
come over the telephone circuits. They
wear a pair of headphones and type
the intelligence as they listen. They
do not make a complete transcription,
however, unless it is of extreme im-
portance. A second cylinder may be
cut in instantaneously so that an unin-
terrupted recording may be had. These
are kept in special racks for a period
of forty-eight hours in case an entire
program is requested by one of the
various agencies using the service.

Other important functions of the
FBIS include editorial and teletype
rooms.

A special service has been rendered
on occasions to the Department of
Justice. This is in connection with
trials involved in sedition, wviolation
of alien registration laws, and the
treason clause of the Constitution of
the United States. Ore of these was in

David Cooper. FBIS Supervisor. records a broadcast on a Memovox ma-
chine. Over an hour’s intelligence may be reccrded on each side of the flex-
ible discs. Continuous recording is possible by using duplicate machines.
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Frank X. Green. monitoring officer-in-
charge, cruises the ether in search
of new stations or program changes.

August, 1942, of William Dudley Pelley
and two other defendants on charges
ol having violated the federal sedition
Act. Dr. Pelley, leader of the Amer-
ican Silver shirt organization, was pub-
lisher at the time of the trial of a
periodical called "“The Galilean.” This
periodical contained material reflect-
ing and corresponding to the main
lines of Axis propaganda and con-
tained no material which contradicted
these main lines of Axis propaganda.
Two government witnesses, one of
them Ensign Harold N. Graves, Jr,
then Assistant to the Director of FBIS,
who testitied to the main lines of Axis
propaganda, identitied fourteen themes
constantly “harped on’ by the radios
of Germany and Italy. The second
witness, Dr. Harold Lasswell of the
Library of Congress, testified that an
analysis of “The Galilean” showed it
to reflect Axis propaganda to a con-
siderable degree. It was shown at the
trial that members ot "“"The Galilean”
organization actually had taken notes
of foreign short-wave broadcasts and
that on at least one occasion, notes
from an Italian radio broadcast had
appeared with some modification in

Miss Ann Wilkinson, French language mon-
itor and daughter of Vice Admiral T. S.
Wilkinson, shown listening at her post.
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This monitoring officer, at Portland, Oregon. caught the sensational news

that Tokyo had been raided by Gen. Doolittle’s flyers.

casts are four times
following issues of “The Galilean.”
Pelley was convicted and sentenced to
five vears in the penitentiary. The
case was appealed but the verdict was
upheld by a higher court.

Historical news, too, has come from
the facilities of the FBIS. For ex-
ample, the scoop story on Doolittle’s
raid on Tokyo back in April, 1942, was
made possible by the alertness of one
of the monitors at the Portland, Ore-
gon, receiving station. Picking up the
Japanese word “Kushu” and thinking
simultaneously in ideographs (picture
characters which give the meaning of
Jap words) this monitor knew that
here was the news all America
awaited. Upon completion of the item
it now was known that our fliers had
successfully raided and bombed Kobe
and Nagova. This information was
later confirmed by the Doolittle Hiers
themselves.

It is interesting to note that most of
the operating personnel at the receiv-
ing stations are, or were, radio ama-
teurs. Their skill and technical know-
how gave them a valuable hackground
for this type of work. In charge of
the station at Silver Hill is Frank X.

Japanese broad-

more difficult to interpret than any others,

Green, former engineer of KFXJ,
KFEL, KOA, KMA, and KIVL. While
there we met an interesting chap by
the name of James G. Wedewer, As-
sistant Monitoring Officer, who is an
official of several short-wave listen-
ing clubs and an authority on short-
wave broadcast stations of the world.
He told us the location of all the call
letters we mentioned.

A group of four Hallicrafters SX-28
receivers is used for scanning the
ether for new stations, changes in
schedules and other information in
order to keep the “log” accurate. Each
receiver is supplied with a small book-
let placed in a metal clip adjacent to
the set. Complete calibrations are in-
cluded which show the exact tuning
setting for any frequency throughout
the spectrum. These must be kept
currently accurate, particularly if a
sudden change in weather is encoun-
tered. A constant check on frequency
is had by means of several crystal
controlled secondary standards that
put out signals at either 100 or 1000
ke. The personnel at Silver Hill rigged
up a special changeover switch (seen

(Continued on page 102)

Wax cylinders containing the original intelligence that has been received from
the elaborate receiver installation located at Silver Hill, Maryland. are kept
for a period of forty-eight hours, and then are reshaven for further use.
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Du Mont television camera. Cameraman views pick-
up thru the electronic viewfinder, which produces
an image the same as that being transmiited.

'ELEVISION has its recruiting
bureau. Likewise, its boot train-
- ing and even advanced training.
And that accounts for the growing
army of television specialists ready to
man and operate those telecasting sta-
tions scheduled to go on the air from
coast to coast, once the go-ahead is
given on television equipment.

Hundreds of writers, directors, ad-
vertising men, and advertisers already
have enlisted in the ranks of postwar
telecasters. Likewise, hundreds of
professional entertainers--actors, sing-
ers, magicians, jugglers, lecturers, and
what have you—have jumped at the
chance of appearing before the televi-
sion camera in order to test their
drawing power via the new medium.
Potential telecasters not only have
studied the proposition at first hand
but have even run a station to get the
feel of the thing, while engineers,
cameramen, control room operators,
and other technicians are in training
for their future jobs.

All of which sums up the purpose of
Station WABD which, in four brief
yvears packed with notable achieve-
ments, has advanced from an engineer-
ing test to a television kindergarten
and now to a dress rehearsal of tomor-
row’s commercialized telecasting.

Station WABD is actually the pro-
totype of the hundreds of telecast sta-
tions that are certain to dot this coun-
try from coast to coast within the next
few years. Equipment has been sim-
plified to the utmost, and made in
handy units linked together in
“chains” for any desired studio facil-
ities and transmitter coverage, there-
by permitting of a modest start and
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subsequent additions thereto, with a
minimum of obsolescence. Studio ap-
pointments have been kept at a mini-
mum. For something like a quarter
of a million dollars—that’s peanuts in
broadcasting language—-a Class A 25
kw. telecasting station can be launched
on its commercial career, so far as the
equipment is concerned. And that
amount can be slashed considerably
for a more modest start.

Thus, television is coming to the
smaller cities. No longer is it the bat-
tle of the Goliaths over the choice big
metropolitan areas. Of course, follow-
ing the pattern of radio broadcasting
with which it shares much in common,
telecasting will have its bhig staticns
and elaborate studios spotted here and
there where metropolitan audiences
run into the millions. But in addition
there will be hundreds of modest sta-
tions scattered about the country,
transmitting to smaller audiences
local programs as well as network
telecasts piped by ultra-shortwave re-
lays at first and ultimately, very ulti-
mately, by coaxial cable.

High Power Debunked

First and foremost, the Du Mont
station operates on a modest powcr
raling. The transmitter pumps out
approximately 5 kw. peak for the vi-
deo component, and about 1 kw. for
the audio. The final stage of the video

—

Transmitting antenna of station WABD.
The tower atop the 42-story New York
skyscraper raises the doughnut qudio
and crossarm dipole video antennas to
a height of 650 feet above sea level

TELEVINION

is coming to the
MALLER CITIES

By AUSTIN C. LESCARBOURA

PuMoni Station WABD demonstrates that

telecasting can be done on modest scale.
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General view of the new studio of Du Mont Station WABD, showing scenery. ceiling
lights. and television cameras. Overhead lights are arranged in banks of 1800 watts each.

layout uses a pair of GE 889 tubes.
The final audio stage uses a pair of
Eimac 450 TH. The crystal [requency
control starts at 129 kec., doubling
along to attain 83.75 mc. for the audio
and 79.25 mec. for the video. The sta-
tion operates on television channel No.
4, or the 78-84 mec. band. The audio is
frequency modulated, while the video
is amplitude modulated.

The video antenna is a crossed di-
pole of copper-plated steel tubing,
while the audio antenna of similar
tubing is a doughnut, directly above
the crossarms. The two antennas are
about 650 feet above sea level, mount-
ed on a steel pole supported by a der-
rick-type steel tower. The steel pole
can be lowered down inside the der-
rick, and the antennas inspected and
repaired from the platform atop the
derrick tower.

Despite the modest power rating
(25-kw. video and 12.5-kw. audio be-
ing specified for postwar Class A tele-
vision stations) and despite the an-
tenna height which is less than that of
other television transmitters in the
area, the station delivers a dependable
and ever-powerful signal over a radius
of 50 miles. Fan mail discloses regu-
lar lookers-in even up to 100 miles’
distance.

Studio Elbow Room

The original studio shared the
cramped quarters of the 42nd floor of
the tower of the skyscraper at 515
Madison Avenue, with the transmitter,
business office, reception room, tiny
dressing room, film projection room,
and shop. Its modest dimensions were
packed with scenery, props, piano,
spot lights, two cameras, canieramen,
studio director, kibitzers, and finally
the sweating performers under the
ceiling banks of reflector bulbs., The
maximum available stage space was

30

about 15-feet wide by somewhat less
depth.

Yet, despite these space limitations,
Station WABD (previously W2XWV)
went right ahead with its development
of television entertainment technique.
Increasingly ambitious presentations
were attempted, climaxed last Christ-
mas season by the two-hour Dickens’
“Christmas Carol” which set new
standards for lighting, camera angles
and telecast performance generally.
The studio had all the atmosphere of
a storage warehouse when such props
as Scrooge’'s bed, Cratchet's book-
keeper’s desk and the dinner table in
Tiny Tim’s home, were crammed into
the pint-sized space. The two cameras
were swung from one side to another,
picking up the scenes and closeups in
sequence. Meanwhile, the banks of
lights, mounted on overhead swivel
frames, were swung from one side to
another to provide the intense illumi-
nation required. Electrical transcrip-
tions provided the appropriate inci-
dental Yuletide music.

Recently, with the change in call
letters from W2XWV to WABD that
signifies a commercial television li-
cense, the station put on its long pants,
figuratively speaking, by way of new
and enlarged studio facilities. ILeav-
ing the 42nd floor intact and still us-
ing the small studio there for some
rehearsals and some pickups, the sta-
tion opened its new and very much
larger studio on the 2nd floor, along-
side the new general offices, two view-
ing rooms, a 60-seat theater with pro-
jected-on-screen television images, a
prop room, dressing rooms and other
facilities.

The new studio has many advan-
tages over previous working.quarters,
aside from more elbow room. For one
thing, there are blowers and ducts to
provide plenty of fresh air for the

comfort of performers and studio staff,
in contrast to working under the hot
lights in the unventilated studio up-
stairs. Again, there is more illumina-
tion, provided by many more swivel
banks of reflector lights on the ceil-
ing, each bank totalling 1800 watts.
The higher level of illumination per-
mits of smaller lens diaphragms which
in turn means greater depth of focus
for the telecast images. The sound-
proofing of the studio represents the
most advanced practice of leading
acoustical engineers.

Between studio proper and other
rooms is a vestibule or sound lock.
The doors are double-gasketed around
all edges and are fitted with special
hardware to force the door tightly
against the gaskets when closed. This
arrangement insures against the leak-
age of sound from the control room
and it also effectually excludes ex-
traneous sounds from outside the stu-
dio—incidentally marking the advent
of really serious telecasting, without
the chance remarks and background
noises heretofore creeping into tele-
cast programs on occasion.

The banks of reflector lamps, mount-
ed on universal joints, can be swiveled
quickly and easily into position for the
lighting of four separate stage spaces,
or collectively grouped on the full stu-
dio area. ‘Unusually flexible and fast
control is provided through silent wall
switches.

With adequate elbow room at last,
with ample illumination, and with the
comfort afforded by the fresh-air ducts
which later will provide air condition-
ing when and as such equipment be-
comes available, the engineers are al-
ready turning to bigger game in the
entertainment field Among other
projects, a two-hour telecast version
of “Journey’s End” is in the making,
which is indicative of the sort of thing
they now are ready to tackle.

There also is to be a live studio au-
dience, and for this purpose the studio
is being widened to accommodate sev-
eral dozen theater seats down one
side. Based on radio-broadcast expe-
rience, the studio staff and most of the
performers feel that a studio audience
makes for a more natural perform-
ance.

Television Cameras at Worl;
There are two Du Mont television

_.cameras in the new studio, each rest-

ing on its gyro-head which in turn is
mounted on a rubber-tired dolly.
These highly-mobile and flexibly-
mounted cameras can be maneuvered
rapidly for any long shot, closeup,
angle, or other effect. Power supplies
for both iconoscope and electronic
viewfinder are based on the camera
dolly. Ruby signal lights placed on
the cameras warn actors and camera-
men when they are on the air. Actors
can face or play to whichever camera
is “on,” as indicated by the ruby light.

The electronic viewfinder is an ex-
clusive Du Mont development, It is
actually a miniature television re-
ceiver attached to the camera, show-
ing the cameraman the televised pic-
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ture exactly as it will appear when
telecast. It indicates precisely the
scope of the lens, the focus, and the
illumination in telecast terms instead
of in usual optical terms, which might
not be the same thing at all.

A “live talent” studio requires two
iconoscope cameras. This is much
more than a matter of standby equip-
ment or protection against accidents.
It enables the director to televise a
person or scene with one c¢amera,
while bringing his second camera to
focus from a different angle or on a
new scene. He can .switch this new
angle or scene to the air without in-
terruption and then use his first cam-
era to prepare the next “shot,” and so
on. The use of two cameras makes it
possible to alternate from full-lengths
to closeups, from front views to pro-
files, from printed announcement to
product demonstration, or to lap-dis-
solve from one scene to another.

The lap-dissolve from one scene to
another, and the simple fadeout, are
also recent developments. These ef-
fects are obtained by means of poten-
tiometers in the control room.

The Microphone Boom

In sound broadcasting, the perform-
ers come to the stationary microphone,
and that’s that. But in television, the
performers have full freedom of ac-
tion and indeed must move about to
provide the necessary animation re-

_quired for good video presentation.

Thus, the microphone must be brought
to the performers and, what's more,
kept out of sight. Hence, the micro-
phone boom, or microphone mounted
on a long adjustable arm that is swung
over the scene and out of sight of the
camera. Constantly shifting the boom
microphone keeps one man very busy
during the telecast.

Supplementing the studio sound
pickup are the electrical transcrip-
tion turntables in the control room,
supplying incidental music and sound
effects as required.

Putting the Program Tegether in
the Control Room

While the cameramen wearing ear-
phones receive their instructions over
the intercommunicating system from
the director in the control room, the
telecast is being assembled and edited
in the control room proper. Experi-
ence has shown that the program pro-
ducer works best in the privacy of a
glassed-in room overlooking the stu-
dio. Here, by means of the intercom-
municating system, he can instruct the
studio staff individually or collectively
without interrupting the “shooting.”

The control room for the new studio
is raised several feet above the studio
floor level, so as to provide an unob-
structed view through its plate glass
window. The studio control desk ac-
commodates a collection of units serv-
ing as video monitors, switches, and
controls. The producer can select the
pickup of either camera and place
same on the air. The images can be
“shaded” or corrected for uneven
lighting or excessive highlights or
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Scene during the telecasting of “The Boys from Boise” in the new studio of
Du Mont Station WABD. Note the many overhead clusters of reflector bulbs.

shadows, in the control room. Mean-
while, the sound pickup also is moni-
tored so as to maintain the proper
level. The units are placed at an
angle in the racks of the control desk,
so as not to obstruct the view through
the plate glass window. Also, a cur-
rent of air is circulated through the
units for cooler operation,

The studio pickup is transmitted by
coaxial cable to the 42nd floor where
it passes through the master control
board. After the cameramen have
done their best, much can still be done
to improve the quality of the picture,
by the engineers operating this master
control board. Since they operate
more effectively if they do not see
the scene being televised, the master

control board is installed in a room
apart from the “live” production stu-
dio. From this board the pickup goes
to the transmitter and then on the air.

Television Movies

Station WABD uses movies to some
extent in making up its programs. In
fact, one of its most interesting offer-
ings is the “Thrills and Chills” feature
in which thrilling travel or adventure
films are shown, while their maker,
being interviewed in the studio, sup-
plies the running comment. The film
projectors used at present are stand-
ard motion picture theater equipment
with special lens adapters for the pro-
jection of images upoh the sensitive

(Continued on page 108)

Studio of Station WABD as viewed through the plate glass window of the
control room. Sound engineer is at right, video engineer at left, and production
manager in center., with microphone for issuing instructions to cameramen in

the studio. The cameramen receive these instructions through earphones.
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vision, a sort of television

Magna Charta, is now being

worked out by Britain’s leading radio

engineers, scientists, and manufactur-

ers serving on the Government Tele-

E vision Advisory Committee,1 appointed

over a year ago, to consider postwar

development of television and advise

the Postmaster-General on future re-
quirements.

This Committee already has taken
evidence from representatives of the
BBC scientists, engineers, manufac-
turers, cinema and studio proprietors,
and other bodies concerned with the
future of the industry. It can also be
divulged, authoritatively, that the
Committee’s findings and recommen-
dations are expected to be made pub-
lic within a very short time.

Till then, however, the road along
which the British television' industry

A BLUEPRINT of postwar tele-
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¥ 1 The equivalent of the U.S. Radio Technical
- Planning Board.
2 The BBC is a public corporation operating
under Royal Charter and responsible to the Brit-
ish Parliament,

Mr. Baird'’s first demonstration of television in color and stereoscopic relief.
shows the lattice television mast at the Alexandra Palace. accommodating the vision
(above) and sound (below) aerial arrays. with a signal carrier range of over 50 miles.

Top photo
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Colored stereoscopic television, as a result of
John ngie Baird’s latest invention, the Tele-
chrome, may become an outstanding feature
of the postwar British television industry.

London, England

will travel in the postwar period of
its development or the signposts by
which it will be guided remain, neces-
sarily, unconfirmed.

This contingency equally applies to
the type of domestic receiver which
will make its appearance on the home
and export markets and to the type of
television station that will transmit
the outgoing programs.

The BRBC’s Postwar Plans

No official yardstick, therefore, ex-
ists for the measurement of the BBC’s
future television development and no
statement on their peacetime policy
has been authorized, thus far, by
either Mr. W. J. Haley, the new Di-
rector-General or Sir Noel Ashbridge,
Deputy Director-General in charge of
Engineering.

Nevertheless, it is regarded as a
certainty that the television service,
closed down on the 1st of September,
1939, will be on the air again soon
after the termination of hostilities,
though in what form it is extremely
difficult to predict, especially since the
BBC’s Charter 2 is due for renewal at
the end of 1946, and much water has
flowed under the bridge since the
Charter was granted over 21 years ago.

In spite of this, however, it is re-
liably reported that far-reaching plans
for the strengthening of the BBC's
service are completed which call for
the erection of a super “Radio City” in
the center of the British capital, in-
corporating the entire broadcasting
system and controlling every phase of
its complex and ever-growing work.

This new broadcasting nerve-center
—for which building sites became
available when the tenement flats ad-
joining Broadcasting House were de-
stroyed by enemy action—will contain
repertory theaters with a seating ca-
pacity for many thousands, big con-
cert and opera halls, and provision for
television studios, control rooms, and
equipment.

Imaginative television programs
providing a wide and varied pattern
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John Logie Baird shown with his color-television equipment, employing the newly-designed Telechrome tube.

selection of entertainment, informa-
tion, and education to the people of
this country, will be produced in the
“Radio City” and put on the air (as
before the war) by the Alexandra Pal-
ace transmitting station, linked with
it by special coaxial cables.

A similar cable-route network will
connect, in turn, Alexandra Palace
with regional relay {ransmitting sta-
tions in such centers of population as
Manchester, Birmingham, Newcastle,
Glasgow, and Aberdeen, a chain of
highly directive automatic relay sta-
tions catering for the more sparsely
populated areas.

It is estimated that this nationwide
network, stretching from Land’s End
to John o’ Groats, and extending the
range of television proadcasting to
Britain’s population of some 45 mil-
lion, will be completed within less
than five years after the war’s end.

This outline is regarded to consti-
tute the long-term policy of the BBC
and also comprise provision for color-
television transmissions.

For the intervening span of time,
the BBC plans to put into operation a
less costly and ambitious scheme con-
sisting of high definition television,
unchanged in essentials from the pre-
1939 service; the higher standards will
be introduced by a ‘staggering’ process
as the super Radio City grows, the
gargantuan network strengthens its
complex web of tentacles across the
land, and the infant service matures.

Black and White versus Color

Amazing as the development of tele-
vision may have been in the fifteen
years of its existence as a public serv-
ice, it generally is agreed, neverthe-
less, that many unchartered possibili-

January, 1945

ties still will have to be explored be-
fore colored television can seriously
challenge black and white.

Mr. John Logie Baird has done more
than anyone else to put color tele-
vision on the map and was the first to
hit upon the brilliant idea of combin-
ing the antiquated Victorian stereo-
scope with the familiar conception of
the existence of three primary colors
(red, green, blue) in the visible light
spectrum.

The information this 56-year-old
television pioneer imparted to the au-
thor was well worth the trip to the
small country town where he has been
living since his London home was hit
by a fAying bomb.

“I am most optimistic about the
possibilities of color television,” Mr.
Baird said, and then he proceeded to
paint a vivid picture of the revolu-
tionary changes television, and par-
ticularly color and stereo television,
was about to effect in our daily lives.

Perhaps the most interesting and sig-
nificant features of it are associated
with the vast range of fresh oppor-
tunities which would be provided for
the entertainment, information, and
education of the people while in their
own homes,

But the highest place among the
notable accomplishments of Britain's
best-known television authority be-
longs to his latest invention, the “Tele-
chrome.”

This excellent piece of new equip-
ment was demonstrated last month to
a small gathering of members of the
press. It has focused the attention of
those interested in television develop-
ments once more on colored stereo-
scopy, which possesses greater possi-
bilities than black and white and
promises to become the outstanding
feature of the postwar British tele-
vision industry.

In describing the Telechrome the in-
ventor revealed that for the first time

Fig. 1. Telechrome tube construction: (A) for two-color effect; and (B) for three color.
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Wartime view of camouflaged broadcasting house, London, showing several antenna

arrays and belt of concrete encircling ground floor as protection against bomb blasts.

he had perfected a cathocde-ray tube
capable of reproducing on the screen a
coherent picture of 600-lines in natural
colors and stereoscopic depth without
the aid of intermediate filters.

“By utilizing a new form of scan-
ning,” Mr. Baird stated, “every line
in the picture is reproduced instan-
taneously and in the color it actually
occurs. The revolving discs and lenses
which prevented the colored image
from dppearing directly wupon the
fluorescent screen of the tube and
made colored sterco television less
efficient and silent than black and
white, have been eliminated.”

The Telechrome already has been
used with very good results, and stereo
television without the previously nec-
essary colored glasses, now a visible
practicability, opens up an entirely
new prospect for television.

Fifty-six year old John Logie Baird. hold-
ing his latest invention. the Telechrome.
This tube has a 10-inch diameter disc
screen of thin mica, coated blue-green

on one side and orange-red on the other.

341

In Mr. Baird’s opinion, however,
there is not much likelihood that this
broadcasting medium would become
available to the British public imme-
diately after the war is brought to an
end in Europe or the Far East.

Another invention, on which he had
been at work since the beginning of
1941, was also mentioned by Mr. Baird.

“It is a special type of facsimile ap-
paratus for automatic operation in
connection with the sending of tele-
grams, enabling enormous speceds to
be obtained in the handling and dis-
patching of cables,” was the way its
inventor described the apparatus, add-
ing that it was based on “a novel
method of transmitting messages by
television and recording them photo-
graphically on a moving band.”

The details of construction and op-
eration of this new electronic device
were not revealed, however, owing to
the wartime embargo on technical in-
ventions which may benefit the enemy.

Mr. Baird concluded th's most in-
teresting and informative conversa-
tion by presenting the copy of a book
entitled (eloquently) “Television—To-
day and Tomorrow’” to which he had
contributed the foreword, and drew
my attention to an account of one of
his earliest demonstrations of tele-
vision in London, written in Septem-
ber, 1926, by a special correspondent
of Rapio NEws (described in the book
as “America’s foremost radio jour-
nal”).

The account read as follows: “Mr.
Baird has definitely and indisputably
given a demonstration of real tele-
vision. It is the first time in history
that this has been done in any part of
the world.”

“This early testimony to practical
television was the first to appear in

print in the United States, I think,”
were the last words of the man who
has now added another chapter to the
history of television.

Postwar Plans of Manufaeturers
and Engineers

In talking to manufacturers of tele-
vision equipment, one gathers that not
color and stereoscopy but economy (in
materials) and simplicity (in design)
will be the keynotes of the postwar
British television receiver.

“Premarketing tests show that an
extensive market exists for an efficient
and fairly cheap television receiver,”
a member of the British Radio Manu-
facturers’ Association—--the most pow-
erful body in the radio industry-—ex-
plained, adding that he did not. expect
color television sets to be put into
mass production before their process
of manufacture could be made as
cheap and efficient as that of the black
and white ones.

It is emphasized further by the man-
ufacturers that they have spent large
sums. on improving pre-1939 models
and laying plans for the manufacture
of these by mass production methods
at a reasonable price as soon as essen-
tial materials are released and the
official ‘go ahead’ is given, These
moneys they maintain, would have to
be written off as a dead loss toq, the
industry if overnight novel methods of
transmission were to be introduced,
instead of gradually over a number of
years. This applies in their opinion,
equally to the introduction of FM as
well as to color and stereoscopy.

The British radio engineers share
the manufacturers’ view that this
country’s peacetime television indus-
try will be dominated more by eco-
nomic than technical factors, but sug-
gest that in addition -to black and
white broadcasting for domestic use,
provision should be made for an alter-
native service of color television pro-
grams for cinemas.

Regarding sound transmission, the
engineers think it would be expedient
to retain prewar amplitude modula-
tion for the London service in addition
(or supplementary) to frequency or
pulse modulation, if and when either
of these are introduced.

These views are expressed in a re-
port submitted by the British Institu-
tion of Radio Engineers to Lord Han-
key, chairman of the -Government'’s
Television Advisory Committee.

Among their other proposals of in-
terest are recommendations for the
formation of a Radio Research Insti-
tute to study postwar possibilities in
the ultra-high-frequency spectrum, the
adoption of co-operative research
methods in the television industry, and
the standardization of domestic tele-
vision receiver circuits. The report
also endorses the BBC’s monoppoly of
television and the Government’s con-
trol over available wavebands.

It stresses, too, that “serious con-
sideration should be given to better
utilization of the 4-mcs. bandwidth by
making use of vestigial sideband

(Continued on page 84)
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arrays and belt of concrete encircling ground floor as protection agais

he had perfected a cathode-ray tube
capable of reproducing on the screen a
coherent picture of 600-lines in natural
colors and stereoscopic depth without
the aid of intermediate filters.

“By utilizing a new form of scan-
ning,” Mr. Baird stated, “every line
in the picture is reproduced instan-
taneously and in the color it actually
occurs. The revolving discs and lenses
which prevented the colored image
from dppearing directly upon the
fluorescent screen of the tube and
made colored sterco televisicn less
efficient and silent than black and
white, have been eliminated.”

The Telechrome already has been
used with very good results, and stereo
television without the previously nec-
essary colored glasses, now a visible
practicability, opens up an entirely
new prospect for television,

Fifty-six year old John Logie Baird. hold-
ing his latest invention, the Telechrome.
This tube has a 10-inch diameter disc
screen of thin mica, coated blue-green

on one side and orange-red on the other.
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In Mr. Baird's o}
there is not much lik
broadcasting mediun
available to the Brit
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end in Europe or the I

Another invention, on which he had
been at work since the beginning of
1941, was also mentioned by Mr, Baird.

“It is a special type of facsimile ap-
paratus for automatic operation in
connection with the sending of tele-
grams, enabling enormous speeds to
be obtained in the handling and dis-
patching of cables,” was the way its
inventor described the apparatus, add-
ing that it was based on ‘“a novel
method of transmitting messages by
television and recording them photo-
graphically on a moving band.”

The details of construction and op-
eration of this new electronic device
were not revealed, however, owing to
the wartime embargo on technical in-
ventions which may benefit the enemy.

Mr. Baird concluded th's most in-
teresting and informative conversa-
tion by presenting the copy of a book
entitled (elogquently) “Television—To-
day and Tomorrow” to which he had
contributed the foreword, and drew
my attention to an account of one of
his earliest demonstrations of tele-
vision in London, written in Septem-
ber, 1926, by a special correspondent
of Rapio NEws (described in the book
as ‘‘America’s foremost radio jour-
nal”’).

The account read as follows: “Mr.
Baird has definitely and indisputably
given a demonstration of real tele-
vision. It is the first time in history
that this has been done in any part of
the world.”

“This early testimony to practical
television was the first to appear in
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well as to color and stereoscopy.

The British radio engineers share
the manufacturers’ view that this
country’s peacetime tlelevision indus-
try will be dominated more by eco-
nomic than technical factors, but sug-
gest that in addition to black and
white broadcasting for domestic use,
provision should be made for an alter-
native service of color television pro-
grams for cinemas.

Regarding sound transmission, the
engineers think it would be expedient
to retain prewar amplitude modula-
tion for the London service in addition
(or supplementary) to frequency or
pulse modulation, if and when either
of these are introduced.

These views are expressed in a re-
port submitted by the British Institu-
tion of Radio Engineers to Lord Han-
key, chairman of the ‘Government's
Television Advisory Committee.

Among their other proposals of in-
terest are recommendations for the
formation of a Radio Research Insti-
tute to study postwar possibilities in
the ultra-high-frequency spectrum, the
adoption of co-operative research
methods in the television industry, and.”
the standardization of domestic tele-
vision receiver circuits. The report
also endorses the BBC's monopoly of
television and the Government’s con-
trol over available wavebands.

It stresses, too, that “serious con-
sideration should be given to better
utilization of the 4-mes. bandwidth by
making use of vestigial sideband

(Continued on page 84)
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GYRO FLUX -
GATE COMPANS

By ROBERT F. LANE

Adv. Mar., Pioneer Inst,, Eclipse-Pioneer Div., Bendix

A gyro-stabilized compass system for
aireraft, utilizing the horizontal com-

ponent of the earth’s magnetic field.

HE development of the Gyro Flux

Gate* Compass ranks as one of

the major achievements in the
search for better navigational aids for
aircraft. This compass is superior to
the conventional magnetic compass in
many respects: in particular, the heart
of the instrument, the Flux Gate, is
gyro-stabilized, thus eliminating that
age-old bugaboo of acceleration and
turning errors so well known to pilots
of aircraft; the Flux Gate may be lo-
cated at any point in the airplane, far
from the engine and other ferromag-
netic materials, thus avoiding magnetic
disturbances caused by these objects;
as many as six repeater indicators may
be operated by a single master indi-
cator, thus enabling compass indica-
tions to be read at many points
throughout the plane; the compass in-
dicator is not limited to a horizontal
position, but may be located in any
convenient position.

The device is actuated by the hori-
zontal component of the earth’s mag-
netic field. Essentially, the Flux Gate
consists of a triangular-shaped core,
upon which are wound two coils. The
earth’s field induces a voltage in one
of these coils, and the induced voltage
is caused to actuate various mechan-
isms which in turn actuate the indi-
cator, thus showing the direction in
which the aircraft is headed.

It is well to describe the operation
of each component part in some de-
tail, as this will assist in understand-
ing the over-all operation of the de-
vice.

‘A cut-away view of the complete
transmitter unit is shown in Fig. 1
The transmitter consists of the Flux
Gate, a gyroscope to maintain the Flux
Gate horizontal at all times, a caging

ENGINEERING
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mechanism for properly orienting the
gyroscope initially, and an erection
mechanism to keep it properly ori-
ented at all times. All parts are en-
closed in a non-magnetic housing.

The Flux Gate, which is the sensitive
compass element, is mounted on the
bottom of the gyro frame and is thus
stabilized by the gyro. It is triangular
in shape, each side containing a lam-
inated core of a magnetic alloy. The
primary exciting coil is wound in
series around these three cores, and
the secondary is delta wound on the
same cores, leads being tapped off at
the points where the three legs join.
The primary coil is so wound that the
effects of the exciting current at a
potential of 2% volts, originating in
a 48712 cycle oscillator, cancel out so
far as inducing an effect in the second-
ary winding is concerned.

The characteristics of the magnetic
alloy of which the cores are made, the
dimensions of the core, the value of the
exciting current, and the number of
turns in the primary winding are
chosen so that the core will be entirely
saturated whenever the excitation cur
rent rises towards a peak, which will
occur twice for each cycle of exciting
current (once for each peak). At
these points of saturation, no further
magnetic effects can be produced in the
core either by the exciting current or
the earth’'s magnetic field. Iowever,
as the exciting current passes the peak,
falls toward zero, and changes direc-
tion, the core is no longer saturated,
and the earth’s magnetic field affects
the core, inducing signal voltages in
the secondary. These voltages rise,
fall, reverse polarily, and rise and fall

* Trademark of Bendix Awviation Corp.
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Fig. 2. Cut-away view of master indicator
showing magnesyn, autosyn, and motor.




Fig. 4. Inverter for providing 400 cycle supply from the aircrait’s battery.

again twice for each cycle, giving a
signal voltage frequency of twice the
exciting frequency, or 975 cps. The
signal voltages across the taps of each
leg differ in value and depend for their
values on the position of the flux gate
element with reference to the direction
of the earth’s magnetic field.

It is important that the Flux Gate
be kept horizontal with respect to the
earth’s surface at all times. It is the
purpose of the gyroscope mechanism
to do this.

The gyro with its erection mechan-
ism and the Flux Gate are suspended
in gimbal rings. The gyro consists

Fig. 5. Repeater indicator.

ENGINEERING

of a two-phase, four-pole, capacitor-
type induction motor, operated from
a 115 volt, 400 cycle single phase
source which is supplied to the motor
through hairsprings at the gimbal ring
bearings. The gyro rotates around the
stator at a normal speed of 10,500
rpm.

A gyro, if perfectly balanced and
with no outside force acting on it, will
maintain its axis of rotation in a fixed
position in space. For example, should
a gyro be spinning in a vertical posi-
tion and be transported for any dis-
tance over the earth’s surface, its axis
of rotation at any new location would
be exactly parallel to its axis of rota-
tion at the starting point, and would
no longer be vertical. Since an air-
craft in flight follows the curvature
of the earth, the gyro must do like-
wise if it is to maintain the Flux Gate
in a position horizontal to the earth’s
surface at all times. This has been
accomplished by means of the erection
mechanism, which also counteracts any
tendency of the gyro to drift away
from the vertical as a result of fric-
tion in the bearings or unbalance in
the gimbal assembly.

The erection mechanism consists of
a ball running in a circular track cut
in the top of the, gyro housing. A
small circular magnet is attached to
the gyro rotor shaft, and turns inside
a drag cup, which is fastened to an
erection disc mounted above the ball.

A slot is cut in this disc to fit the ball,
so when the disc turns due to the mag-
netic drag cup, the ball is carried
around its circular track. The mag-
netic coupling is designed so that the
erection disc turns at approximately
30 rpm.

When the axis of the gyro is vertical,
the erection ball runs evenly in its
track and there is no unbalance of
forces acting on the gyro. If the gyro
is tilted slightly, the speed of the ball
is increased on the downhill side and
decreased on the uphill side, resulting
in an unbalanced force on the gyro.
The characteristics of a gyroscope are
such that it tends to move at right
angles to an applied force, thus the
unbalanced force due to the ball causes
the gyro to right itself. The greater
the amount of tilt, the greater the un-
balanced force, and the greater the
tendency of the gyro to right itself.
Thus, the axis of the gyro is at all
times kept parallel to the earth’s
gravitational field.

The caging mechanism of the gyro
is a mechanical arrangement for erect-
ing the gyro to approximately the cor-
rect operating position after the gyro
motor is started.

The output of the Flux Gate is fed
to the master indicator, shown in
Fig. 2. This unit consists of an Auto-
syn,* a low inertia motor, and a Mag-
nesyn,* as well as the indicator dial
and a correction mechanism.

The Autosyn consists of a single-
phase, two-pole rotor which revolves
within a three-phase, two-pole, “Y"”
connected stator. The three tapped
leads from the secondary coil of the
Flux Gate are connected to this stator.
Thus, the three 975 cycle voltages in-
duced in the Flux Gate secondary by
the earth’s magnetic field are repro-
duced in the Autosyn stator. This re-
sults in an oscillating magnetic field
within the Autosyn whose direction at
all times is dependent on the position
of the Flux Gate with respect to the
earth’s magnetic field. Consequently,
there is induced in the rotor a signal
voltage whose value is dependent upon
the position of the rotor with respect

to the magnetic field produced by the’

stator. No signal voltage will be in-
duced in the rotor when its poles are
perpendicular to this field. This con-
dition is called the ‘“null” position of
the Autosyn.

The voltage induced in the secondary
of the Autosyn is fed directly to the
input of the Autosyn amplifier, Fig. 8.
The amplified voltage is then fed to
one phase of the low inertia motor,
which is a two-phase induction motor.
The other phase, known as the fixed
phase, is constantly excited by approx-
imately 25 volts at 975 ¢ps. The rotor
of this motor is connected to the rotor
of the Autosyn through a gear train,
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so when voltage is applied to both
phases of the motor, it will rotate and
cause the Autosyn to rotate until the
latter is driven to its null point. At
the null point, no voltage is induced
in the rotor windings of the Autosyn,
no signal is fed to the amplifier, and
the low inertia motor no longer turns.
The pointer is geared to the Autosyn,
and so the pointer always indicates the
direction in which the aircraft is
headed with respect to the earth’s
magnetic field, irrespective of the ori-
entation of the aircraft.

The Magnesyn, geared to the indicat-
ing mechanism, is the device which in
effect transmits the compass reading
from the master indicator to the re-
peater indicators, permitting the com-

pass reading to be determined at as .

many as six locations in the aircraft,
in addition to the master indicator
reading. This is one of the most valu-
able features of this compass system.

The Magnesyn consists essentially
of a stator and a permanent magnet
rotor. The stator consists of a cir-
cular laminated core, wound with an
exciting coil which is tapped off at
each 120-degree point, thus making
four leads altogether, two input leads
and two tapped leads. Outer lamina-
tions are placed inside the Magnesyn

Fig. 7.
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Fig. 6. Master indicator, showing knob for adjustment of compensating mechanisms.

Schematic of complete umit, including transmitter, master indicator, repeater indicator, oscillators. and amplifier.
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case to provide a return path for the
magnetic flux.

The rotor consists of a permanent
magnet in the form of a flat disc with
a small shaft through the center.

The exciting current for the stator
is 400 cycles at a potential of 26 volts.
The characteristics of the stator core
and exciting windings are such that
the exciting current saturates the core
twice for each cycle. As in the case
of the Flux Gate, no further magnetic
effects can be produced in the core by
the exciting current or the permanent
magnet rotor while the core is sat-
urated. However, as the exciting cur-
rent falls toward zero, the core is no
longer saturated and outside magnetic
influences are free to produce an effect
therein. During this time, the rotor’s
magnetic field affects the core, super-
imposing signal voltages on the stator
winding. These signal voltages are
twice the frequency of the exciting
current, or 800 cycles per second, and
differ in value across the three legs of
the stator winding, depending upon
the position of the stator winding with
respect to the rotor’'s magnetic field.

The rotor in the transmitting Mag-
nesyn is geared to the master indicator
pointer so the rotor will be driven to
a new position each time the aircraft
changes heading. As the rotor changes
position, it will cause three different
voltages to be induced in the stator
windings. These voltages are trans-
mitted to the Magnesyn in the re-
peater indicator. The rotor of this
Magnesyn will follow the direction of
the magnetic field set up by the stator,

(H ENGINEERING

Fig. 8. Oscillator and ampli-
fier chassis with cover removed.

so the rotors of both Magnesyns will
always be synchronized.

The repeater indicator is shown in
Fig. 3. It consists essentially of a
receiving Magnesyn and a dial and
pointer.

The receiving Magnesyn is very sim-
ilar to, though smaller than, the trans-
mitting Magnesyn, and operates on the
same principle, so a detailed discussion
of its operation is not deemed neces-
sary. As mentioned before, up to six
receiving Magnesyns may be operated
by a single transmitting Magnesyn, by
connecting the receivers in parallel.

The amplifier, Fig. 8, contains a con-
ventional power supply, a 487% cycle
oscillator section, a 975 cycle oscillator
section, and an Autosyn signal ampli-
fication system. Power is obtained
from a 400 cycle supply at 24, 26, 28,
105, 115 or 125 volts, usually from
an inverter operating from the air-
craft’s batteries.

The 487% cycle oscillator provides
the power for exciting the primary of
the Flux Gate in the transmitter. It
consists of a 6SN7-GT oscillator tube,
delivering approximately 2.5 volts
under load.

The 975 cycle oscillator provides
power for the fixed phase of the low
inertia motor in the master indicator.
The 6V6-GT/G oscillator tube delivers
approximately 25 volts under load.
The frequency of this oscillator is
locked into that of the 4871 cycle
oscillator so the two will always be
in step. This relationship must be
maintained for the circuit to operate,
although there is a wide degree of

tolerance in the actual frequency of
the oscillators.

The amplifier section, which ampli-
fies the Autosyn signal, consists of a
two-stage amplifier tube (6SL7-GT)
and a 6V6-GT/G power output stage.
A gain control is provided in the
cathode circuit of the second stage to
increase or decrease the sensitivity
of the compass system. This is neces-
sary because of the wide variation in
the strength of the horizontal com-
ponent of the earth’s magnetic field
at various points on the earth’s sur-
face. By means of this control, the
Gyro Flux Gate Compass System may
be made to give satistactory perform-
ance in latitudes where indications
would be uncertain or even unobtain-
able with a conventional compass.

The above components, when prop-
erly assembled, go to make up the
Gyro-Flux Gate Compass System as
used in aircraft, Views of the com-
pletely assembled master indicator
(Fig. 6) and the repeater indicator
(Fig. 5) are included to give a better
over-all picture of the device.

A block diagram (Fig. 9) has been
included to give a clear indication of
the operation of the device. The
horizontal component of the earth’s
field induces a combination of voltages
in the Flux Gate; these voltages are
fed to the stator of the Autosyn and
a signal voltage is induced in the Au-
tosyn rotor. This induced signal
voltage is amplified and fed to the
variable phase of a low inertia, two-
phase motor which is geared to the
Autosyn. The motor rotates until the
voltage from the amplifier, ‘originat-
ing in the Autosyn rotor, drops to zero.

The Magnesyn transmitter is also
geared to the Autosyn and motor, and
transmits voltages corresponding to
the position of the rotor with respect
to the exciting field. These voltages
serve to activate the Magnesyns lo-
cated in the repeater indicators.

A simplified schematic of the com-
plete device is shown in Fig. 7. Ter-
minal strips and interconnecting cables
have been omitted for the sake of
clarity,
values are not indicated.

In ipstalling this system, the trans-
mitter must be located as far as pos-
sible from magnetic disturbances, such
as hard steel, control rods and cables,
and electric wiring, particularly that
carrying direct current. If it is im-
possible to isolate the transmitter com-
pletely from all magnetic disturbances,
it is possible to compensate for these
disturbances. The compensating sys-
tem is entirely mechanical, and per-
mits corrections to be introduced every
15 degrees. The introduction of a
correction at one point does not bring
about a change in the deviation at

(Continued on page 35)
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By D. FIDELMAN

Methods of measuring varlous eleetri-
cal quantities such a:mm “ﬂ '
age, current, power, and !mﬂm
in the 30-300 me. Irequeney mgé;

YITH the increasing use of
‘ very high frequency (v.hf
systems for present and post-
war applications, the experimental
laboratory and measurement tech-
niques that must be employed at these
frequencies assume an increasing im-
portance. In some respects, labora-
tory techniques used for high fre-
quencies do not differ appreciably
from those used for low frequencies.
Usually, however, modifications of
low-frequency methods are necessary,
and even when low-frequency tech-
nilques are applicable directly, much
greater care and attention to detail is
necessary when working at high fre-
quencles. In the v.h.f. range lumped
circuit elements can be used as in-
luctance and capacity, in contrast
with the ultra-high frequency range,
where transmission lines must he used
as circuit elements. The values of
the Mhumped inductances and capaci
tances used in v.h.f. circuits are gen-
erally found to be very small, and
therefore the effects of residual in-
ductance and capacitance become
quite pronounced and must be taken
into account.

With these considerations in mind,
this article has been prepared as a
brief practical review of those meas-
urements which have been found most
useful in general v.h.f. practice. The
frequency range that will receive ma-
jor emphasits in the following discus-
sion extends from the present televi-
sion and FM broadcasting frequencies
up to about 100 mc. Since post-war
television bands will extend higher
than this, certainly up to frequencies
of about 300 mc, this range will be
discussed to some extent, and certain
techniques will be discussed which are
applicable to frequencies still higher

In general, the most Iimportant
quantities that mayv be measured dur-
Ing the course of the design, construc-
tion, testing or servicing of any type

ENGINEERING

Fig. 1.

of v.h.f. equipment are: (1) frequency,
(2) voltage and current, (3) impe-
dance, (4) radio-frequency power, and
(5) electric field intensity. There is
generally available a fairly large se-
lection of excellent instruments and
measuring equipment which have been
designed specifically for use in measur-
ing various of these quantities at high
frequencies. However, since new in-
struments are constantly being devel-
oped, an attempt will be made in this
article to indicate not only what in-
struments are commercially available
for particular types of measurements,
but also to emphasize the basic tech
niques wherever possible.

Frequency Measurement

When great accuracy is required,
frequency measurements should be
performed by means of primary or
secondary frequency standards. Fre-

Q-meter for use a! [e-
quencies betweoen 50 kc. and 75 mec.

quency standards are extremely stable
oscillators, usually provided with har-
monic and sub-harmonic generators to
give a number of frequencies accurate-
ly related to the oscillator frequency.
However, in general practice such
great accuracy is not required, and
frequency measurements at v.h.f. are
generally performed by the following
methods:

1. wavemeters

2. heterodyne frequency meters

3. lecher wires.

The simple absorption-type wave-
meter is extremely valuable for mak-
ing preliminary adjustments on trans-
mitters, and for general experimental
work. It consists of an ordinary reso-
nant circuit tuned by a variable con-
denser and provided with a calibration
that gives the resonant frequency in
terms of the condenser setting. To
measure frequency, the inductance of

Fig. 2. Frequency correction curves for vacuum-tube voltmeter shown in Fig. 8.
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Fig. 3. Q-meter for use at frequencies between 30 and 200 megacycles.

Fig. 4. Wavemeter for measuring frequencies between 55 and 400 mc.

Fig. 5. Lecher wire system used for measuring wavelengths at v.h.f.
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SUCCESSIVE POSITIONS OF RESONANCE

the wavemeter is coupled into the cir-
cuit being measured, and the con-
denser setting of the wavemeter is
varied until it is brought into reso-
nance. Resonance can be determined
by a meter or incandescent lamp con-
nected in the wavemeter circuit, or by
the reaction upon the circuit being
measured. Two photographs of an ex-
cellent type of wavemeter covering
the frequency range of 55 to 400 mc.
are shown in Fig. 4. In this instru-
ment the capacitance and inductance
are varied simultaneously, thus per-
mitting a very wide range of frequen-
cies to be covered with a single coil.
Resonance is indicated by an incan-
descent lamp, and settings can be
made to an accuracy of * 29%,.

A heterodyne frequency meter is
primarily an oscillator which is very
precisely calibrated for frequency as
a function of tuning capacity. A re-
ceiver or simple detector and audio
amplifier serve to indicate beat notes
between the oscillations of known fre-
quency and the voltage of unknown
frequency coupled into the circuit of
the frequency meter, and may be in-
cluded as part of the instrumenti- The
procedure in measuring unknown fre-
quencies is to set the known frequency,
or one of its harmonics, to zero beat
with the unknown and read the fre-
quency directly from the dial of the
frequency meter. When measuring
high frequencies, a harmonic of the
known generated frequency must be
used. In this manner frequencies up
to about 300 mc. can be measured by
means of a heterodyne frequency
meter having a fundamental frequency
range from 10 to 20 me. For greater
accuracy, a stable crystal oscillator
may be included for self-calibration.
The over-all accuracy of a heterodyne

frequency meter, when self-calibrated °

or checked against standard-frequency
broadcasts, may be 0.01% or better,
The heterodyne frequency meter is
one of the most useful types of fre-
quency measuring devices. It may be
used for measuring the frequencies of
a large number of transmitters (both
local and remote), for calibrating and
servicing receiving equipment, and for
checking the ranges of receivers and
oscillators.

By observing standing waves on a
two-wire transmission line, or Lecher
wire system, it is possible to determine
frequency by measuring the length of
the unknown waves directly. A fun-
damental system of this type is shown
diagrammatically in Fig. 5. The line
is coupled into the circuit containing
the frequency to be measured, and res-
onance indications of the standing
waves on the line can be obtained
in a number of different ways, depend-
ing upon the amount of power present
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at the unknown frequency. When
measuring the frequency of a trans-
mitter, an incandescent lamp may be
coupled to the tank into which the
Lecher wires are coupled, and a short-
ing bar moved along the lines until
there is a sharp dip in the brightness
of the lamp. The distance between
successive dips in the lamp brilliance
is equal to one-half the wave-length.
Another method of determining the
resonance points along the lines is to
insert a sensitive current-indicating
meter in the shorting har and to meas-
ure the distance between successive
points of maximum current, which is
again equal to the length of a half-
wave. When checking a receiver,
where low amounts of radio-frequency
power are present, it is necessary to
use the output of the receiver as an
indication of the positions of maxi-
mum power absorption along the
Lecher wires. The greatest accuracy
that can be attained by means of a
Lecher wire system is of the order of
0.1% under the best conditions. The
advantage of this method of measur-
ing frequency is that it is readily ap-
plicable to extremely high frequencies
where other measuring methods can
be used only with great difficulty.

Measurements of E and I

At v.nhf. the principal means of
measuring voltage and current are
thermocouple meters and vacuum tube
voltmeters. Thermocouples are the
standard method of measuring current
at these frequencies. The current to
be measured heats a short piece of
resistance wire that is associated with
a thermocouple whose output is meas-
ured by a sensitive d.c. microammeter,
thus giving an indication of the high-
frequency current passing through the
heater. By proper construction, keep-
ing the heater wire very small in di-
ameter to minimize skin effect and
very short to minimize the difficulties
that would be associated with a cur-
rent distribution along its length, ther-
moammeters can be used at frequen-
cies of the order of 100 mc. with a
sensitivity of 1 ma.

However, voltage measurements are
much more often required than cur-
rent measurements at high frequen-
cies. Thermocouple voltmeters con-
sisting of a thermoammeter in series
with a high resistance can be used to
measure voltage, and may have a
sensitivity up to 1000 ohms/volt. But
by far the most useful and satisfac-
tory instrument for v.h.f. voltage meas-
urement is the vacuum tube volt-
meter. The high-frequency vacuum
tube voltmeter is essentially the ‘same
as that used at low frequencies, that
is, a detector tube in which the change
in plate current that takes place with
the application of a signal voltage is

ENGINEERING

Fig. 6. Use of Q-meter to measure any unknown two-terminal impedance.
(A) indicates series connection, while (B) represents parallel connection.

used to measure the applied voltage.
In order to minimize the effects of
having long leads from the voltmeter
to the circuit being measured, the de-
tector must be mounted in a movable
probe enabling it to be placed as close
as possible to the measured circuit. A
photograph of a vacuum tube volt-
meter suitable for both audio and
high-frequency méasurements is shown

in Fig. 8. The circuit diagram of this
voltmeter is shown in Fig. 7(A). The
entire a.c. measuring circuit, using a
type 955 acorn tube in a diode con-
denser-rectifier circuit, is built into
a small probe made of low-loss bake-
lite. The rectified voltage is carried
through a cable to a d.c. amplifier
and indicating meter in the cabinet
(Continued on page 42)

Fig. 7. (A) Circuit diagram of vacuum-tube voltmeter shown in Fig. 8.
(B) Circuit illustrating the basic principle of operation of the Q-meter.
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yrain (rages

By W. R. MEHAFFEY

Armour Research Foundation

Recording statie or low frequency

dynamie strain by strain gages.

E are living in an age in
which speed and performance

rule. In order to design high Fig. 1. Strain gage unit provided with internal calibrating system,

speed trains, aircraft and ships, it is
necessary to know accurately the
loads to which each structural mem- The principle of operation of the
ber will be subjected during use. The gage is that a wire changes resistance
old practice of allowing large safety when strained due to a change in
factors to take care of unknown loads length and cross section area, accord-
and variations in material must be ing to the formula
eliminated or excess weight will re- R=pL/A . .. ........Q1
sult. This new demand for stress an- An analysis of various types of wire
alysis has been greatly accelerated by for strain gages revealed that greater
the development of the electrical re- resistance changes actually occur than
sistance strain gages. could be predicted from geometric
These gages consist of a grid of fine changes in the wire. This effect is due
alloy wire .001 inch in diameter, ar- possibly to the fact that the coefficient
ranged as shown in Fig.9(A). This wire of resistivity changes with tension and
is cemented to a paper base which, in compression.
turn, is cemented to the surface of the The cement used must transmit the
structural member. The ends of the strain accurately from the surface to
wire are soldered to heavier lead the strain-sensitive wire. Since the
wires which are also cemented to the wire is bonded along its entire length
paper base. During manufacture, the it can not buckle and therefore it will
length of wire is carefully controlled work equally well for tension or com-
so the over-all resistance will not vary pression. For low temperatures (in
more than % ohm in 120. the vicinity of room temperature) cel-

Fig. 2. Curve showing the change in adjusting resistance nec-
essary for balancing variations due to strain in the gage.
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lulose nitrate cements are used, while
bakelite cement must be used for
higher temperatures.

The gages have a slight cross sen-
sitivity due to the fact that some gage
wire is not parallel to the axis of the
gage. This effect is proportional to
the number of end loops in the gage,
thus it becomes more noticeable with
short gage length gages in which many
short loops are used. To overcome
this effect, a flat helix winding is em-
ployed for the short gage length gages.
In this case the end connections rise
vertically from the surface so as to
reduce cross sensitivity. This general
type is shown in Fig. 9(B). The cross
sensitivity factor is defined as

Cross transverse sensitivity
sensitivity =
factor Axial Sensitivity

For comparing gages, a ratio called
the “strain sensitivity factor” is used.
This factor is defined as follows:

AR/R

K (@)

*  AR/L

This factor is tabulated in Table I, to-
gether with the cross sensitivity factor
and gage length. This data is assem-
bled from references given in the
bibliography.

The gage factor has been found to
remain constant for strains which ex-
ceed the elastic l1imit for the gage
wire, but, of course, under these con-
ditions a permanent set will remain
when the load is removed. These
gages can be used for increasingly
greater strains up to about 2% of their
gage length.
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Strain gages have a temperature co-
efficient which is, in general, larger
than that of the wire; it depends on
the relative temperature difference
between gage wire and the surface to
which the gage is attached. If the
gages are used on metal the heat
transfer is great enough to permit op-
eration with 6 volts bridge excitation
without excessive creep. If they are
used on wood or concrete this excita-
tion must be reduced to about one
volt for best results.

AM Amplifiers

For measuring static or low fre-
quency dynamic strain phenomena, the
most practical system is amplitude
modulation, see Fig. 4. The strain
gage is arranged as one arm of a bal-
anced bridge circuit. A second strain
gage is used as an adjacent arm and is
mounted on a piece of unstrained
metal. If this compensating gage is
located near the active gage it will be
subject to the same temperature
changes as the measuring gage so that
temperature errors will tend to cancel.

Fig. 8 shows the relation between
strain and unbalanced voltage for
A 1 strain gages having a nominal re-
sistance of 120 ohms with one volt
bridge excitation. For any other value
of bridge voltage the unbalance is di-
rectly proportional to the voltage.
The dotted curve in Fig. 8 shows the
necessity of providing capacity bal-
ance. If this is not provided the null
will be broadened and a non-linear
curve will result.

Fig. 11 is a simple bridge circuit in
which both resistance and capacity
balance are provided. Fig. 2 shows the
change in the adjusting resistance nec-
essary for balancing variations due to
strain in the gage. Since a reciprocal
relation exists it is obvious that a dec-
ade box having a wide range of values
must be provided. If both strain gages
were of identical resistance, it would
be extremely difficult to balance this

- circuit.

In order to simplify the decade ad-
justing network a definite unbalance
is created by shunting a resistance
across the arm adjacent .to that arm
across which the balancing network is
located.

Fig. 6 shows another bridge circuit
which has several advantages. The
capacity balance can be obtained by
shunting a capacitance decade and va-
riable condenser across the active
gage or the compensating gage. The
slide wire is a 2000 ohm Beckman
Helipot having 10 turns to cover 2000
ohms. It is shunted by a .5 ohm ad-
vance resistor. Thus, it covers a range

- of 2000 microinches. A decade switch
is provided for changing the balance
in steps of 1000 microinches. The to-
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Fig. 4. Amplitude modulation for measuring slatic or low freq. dynamic sirains.

TABLE 1
Nominal Gage Cross

Type Gage Resistance Factor Sensitivity  Construction

Length Ohms Approx. Factor

Approx.
A, 154 120 2.04 .02 Fig. 9(A)
A; ls 120 2.02 .035 Fig. 9(A)
Ag 4 120 1.80 .02 Fig. 9(B)
C, 144 500 3.53 0175 Fig. 9(A)
Cs s 350 3.34 .04 Fig. 9(A)
G, 4 500 3.30 .01 Fig. 9(B)

Tabulation of gage factor and cross-sensitivity factor with gage length,

tal range then becomes 12000 micro-
inches. The switch S, is a two-gang
11-point Mallory switch, with the cor-
responding contacts wired in parallel.

Capacity balance is very essential
when long cables are used, as the ca-
pacity unbalance of ordinary two-con-
ductor shielded cable is usually very
large.

There are many possible designs for

the amplifier; the basic block diagram
(Fig. 4) incorporates a pentode first
stage followed by a step attenuator
having five steps with the ratios 1, 2,
3, 5, and 10. The amplifier has inverse
feedback which is introduced by omit-
ting the cathode bypass condensers.
The coupling condensers are made
small in order to destroy low fre-
quency response since the amplifier

Fig. 5. Schematic diagram of a 3 stage amplifier which may be used.
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fed directly to the oscilloscope am-
plifier, thus eliminating the distortion
of the 6V6 output stage.

To determine whether the bridge is
unbalanced on the tension or compres-
sion side, a reference voltage from the
oscillator is placed on one pair of
plates of an oscilloscope and the out-
put from the amplifier on the other
set of plates; the resulting eliptical
figure indicates a 180° phase shift
when the bridge goes thr_ugh balance.
If the amplifier is used for static work,
greatest accuracy will result when a
null system is used. This can be ac-
complished by first balancing the
bridge and reading the dial of the slide
wire, then applying the load to the
structure and rebalancing the bridge.
The change in strain, as indicated by

the difference in readings on the slide

wire, is accurate to the same degree
as the slide wire calibration is ac-
curate. The amplifier gain does not
affect the accuracy since the amplifier
is merely an indicating device.

When the unit is used for dynamic
recording of vibration conditions, the
unbalance voltage is recorded by pho-
tographing the trace on a cathode ray
oscilloscope. If the bridge is initially
balanced before applying the dynamic
conditions to the structure, the at-
tenuator will provide a multirange in-
strument. This is satisfactory if the
dynamic strain starts at zero and goes
to a maximum in the “tension” direc-
tion, but if the strain then goes

1 : R 13 through zero and increases in the
: s gk 7t msmsnlahn e “compression’” direction, the record is
anm [ ! worthless. To overcome this difficulty

the bridge is usually offset on the ten-
sion side. This means that the offset
will change with the attenuator set-
ting. Fig. 3 shows the block diagram
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only requires a response from 800 to
3000 cycles. In this case, the carrier
frequency was adjusted to 1500 cycles.
It is generally agreed that this system
is capable of recording up to 10% of
the carrier frequency. The response
curve is shown in Fig. 7 and it will be
noted that it is flat over the band
width of 1500 = 150 cycles.

Fig. 9. (A) Resistance strain gage.
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Unbalance voltage vs. strain for type A, B.S. strain gages.

This amplifier has ample gain to
give a 2" deflection on a 3” du Mont
3APS cathode ray tube for a strain of
500 microinches. If this sensitivity is

not required, the 6V6 output tube can

be improved by using single stage
feedback of a high degree and by-pass-
ing the cathode resistor. In most cases
the output of the second 6SJ7 can be

(B) Flat helix type of strain gage.

'PAPER BASE PAPER WINDING FORM

of an improved system in which the
offset is produced by a reference volt-
age from the oscillator which is intro-
duced into an electronic mixing cir-
cuit. The bridge is then operated at
balance and the attenuator provides a
multirange instrument.

A phase shifting network should be
provided to adjust the phase angle be-
tween the reference and signal so they
are either in phase, or 180° out of
phase. A phase shifting bridge should
be satisfactory for this work.

Fig. 10(B) shows the mixing circuit.
The two plates of a 6F8 are coupled
together and one grid is connected. to
the reference voltage and the other
grid to the signal output from the sec-
ond stage of the amplifier. The plate
current is composed of two compo-
nents, one of which is controlled by
the reference voltage, and the other is
controlled by the signal voltage. The
phase angle between the two voltages
can be 0° or 180°. In the 180° case the

(Continued on page 44)

DEPARTMENT

»
——— A S,




—

Methods of testing andﬂ

applying various fungicides

for inhibiting the growth of

fungi which are injurious to

electronic equipment.

Eifect of Fungi

on Electronic Equipment

By Wilfred F. Horner and Helen M. Conlon

Director

Biologist

Biological Lab.. Eng. Dept., Belmont Radio Corp.

HE problems pertaining to main-

tenance and operation of electri-

cal equipment have become of vi-
tal importance to American manufac-
turers since the beginning of the Pa-
cific War. Extreme difficulties have
been encountered in battle areas due
to the effects of the tropical deteriora-
tion of this type of equipment as a re-
sult of moisture and fungus growth.
So severe was this menace to operat-
ing efficiency that new methods of
moisture and fungus control were nec-
essary, in order that the progress of
the armed forces might not be im-
peded. The problem of fungus growth
in radio equipment is not entirely new.
Certain regions, such as Fiorida, the
Gulf coast, and the Pacific coast, have
had this difficulty, but it was of such
minor importance to the manufacturer
that it received very little attention.
Laboratory research and field inves-
tigation into the problems of fungus
growth, control of fungus growth, and
the duration of life of electrical equip-
ment were undertaken. As a result of
this work methods of protection have
been established by the various
branches of the armed services and
are required of manufacturers making
war equipment. Technically speaking,
problems of this nature come under

ENGINEERING

the study of tropicalization. The term
“tropicalization” refers to the pro-
cedures and tests used to combat the
failures of equipment due to moisture
and fungus growth. Among the labo-
ratories doing research of this kind is
the new, fully equipped Biology Labo-
ratory of Belmont Radio Corporation.

The fungi that attack radio and elec-
tronic equipment are commonly re-
ferred to as molds. Structurally, molds
are a mass of plant tissue having no
roots, stems, or leaves. They are mul-
ticellular organisms made up of cells
lying adjacent to one another, forming
filaments. These filaments branch pro-
fusely and thus form an entangled
mass called a thallus. The initial
growth of a fungus colony on a piece
of equipment may be due to the ger-
mination of a single spore or a group
of spores. Molds produce great num-
bers of spores in a short period of
time (anywhere from a few days to a
week or more). This abundant pro-
duction of spores is the ordinary
method of propagation; however, once
the thallus is established, it in turn
produces more spores.

Because molds are unable to pro-
duce their own foods from raw mate-
rials, as do most plants, they must ob-
tain their nutrition from materials

DEPARTMENT

Growth of fungus on im-
properly treated bakelite.
Results after 9 days.

Bakelite protected trom
fungus growth by proper
tropicalization treatment.

Corrosion on Signal Corps equipment used in tropical climates.
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Comparison oi fungus growth on prop-
erly and improperly treated components.

which are at least in part organic in
nature. Molds are often found grow-
ing on equipment which supplies them
very little nutrition. Only small traces
of organic matter, such as dust, de-
posits due to handling, small quanti-
ties of organic matter in the materials
themselves, etc., are necessary for
these organisms to subsist. Molds are
well adapted to grow on solid mate-
rials. However, before they can do so
they must first secrete enzymes into
these materials to dissolve them. The
presence of the enzymes and moisture
causes a breakdown of the organic ma-
terials into simple substances which
are absorbed in a liquid state by the
numerous filaments of the mold. Any
amount of mold growth on a material
acts as an agent for the condensation
of more moisture. Most molds produce
organic acids by fermentation when
growing on a material which contains
a carbohydrate; for example, Asper-
gillus niger produces citric and oxalic
acids.

Optimal moisture and temperature
are essential factors in the growth of
a fungus. Most of the molds require
a relative humidity over 70%. Growth
is greater when the relative humidity
varies between 90 and 95%. The tem-
perature requirements vary with the
species of mold, but in general a 30°C
(86°F) temperature is optimal. The
temperature range varies from about
24°C (75.2°F) to 40°C (104°F). Molds
for the most part are strictly aerobic
(require the presence of oxygen).
Molds grow more slowly than do bac-
teria and consequently are not gener-
ally found growing in competition with
bacteria. In addition to attacking elec-
trical equipment, a number of molds
are parasitic to the human body; for
example, a species of Aspergillus grows
in the ear; others grow on like parts
of the body.

There are thousands of species of
fungi, many of which are found in the
United States where they do not ordi-

14
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Pieces of fabric protected
from fungus growth by the use
of an effective fungicide.

narily cause serious difficulties unless.
proper humidity and temperature are
reached. Tropical and semi-tropical
climates afford luxurious growth for
most fungi. The number of species
for each type of fungus varies greatly;
for example, 36 species of Aspergillus,
over 600 species of Penicillium, etc.,
are known. Some of the species that
are of importance in the study of trop-
icalization are:

Aspergillus species

Chaetomium globosum

Penicillium species

Trichoderma koningi

Mucor

Poria incrassata

Memoniella echinata

Qospora

Stachybotrys papyrogena

Metarrhizium species

Rhizopus nigrosans

Etc.

Some species of molds, such as As-
pergillus and Penicillium, belong to a
group which produces spores from su-
perficial filaments growing cver the

Growth of a fungus
on untreated felt. Re-
sults after seven days.

entire surface of the colony. Species .
belonging to this group of molds are
commonly referred to as “superficial
mildew organisms.” These fungi are
often found discoloring materials, but
are not active cellulose destroyers and
do not greatly reduce the strength of
the materials. While Penicillium and

- Aspergillus are closely related molds,

the former is found predominately in
northern soils, while the latter is
found more commonly in the tropics
and semi-tropics. Other species of
molds, such as Trichoderma, Chaeto-
mium, Metarrhizium, and Stachybo-
trys, belong to a group of active cellu-
lose destroyers. This group of organ-
isms is responsible for most of the de-
terioration of fabrics. Tropicalization
treatment of materials that are read-
ily attacked by molds under war time
conditions can increase the life of ma-
terials over 100 times.

Many types of materials used in ra-
dio and radar equipment showed an
abundance of fungus growth when
tested in the laboratory. In many

Abundance of growth on volume controls (covers removed) after several
days at proper temperature and humidity for encouraging such growth.
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Growth of a fungus on
untreated hook-up wire.
Results after seven days.

cases the fungus growth resulted in
alteration of electrical properties, de-
crease in accuracy of instruments,
shortening the duration of usefulness
of the equipment to a matter of a few
days or weeks, material damage, for-
mation and release of corrosive acids,
absorption of water by the insulating
materials causing leakage, warping,
and deterioration, and lowered morale
of the personnel using the equipment.
Laboratory research and experience in
the field have definitely shown that
tropical and semi-tropical conditions
are most conducive to fungus growth.

It is believed that some of the fungi
that develop in field equipment in
tropical, semi-tropical, or foreign
points are introduced in the United
States at the time of assembly and
develop because of adequate humidity
and temperature. - The extent of de-
terioration of component parts or
whole units of electrical equipment
varies considerably with the type of
equipment and the conditions under
which it operates. It has been found
that such units and materials as con-
densers, resistors, transformers, vol-
ume controls, wires, the various types

2 2

FUNGUS
BA‘D WIRE

Corrosion and fungus growths on Signal Corps
equipment after exposure to tropical conditions.

of bakelite, glass, oils, waxes, paints,
varnishes, lacquers, metals, many of
the plastics, paper, cardboard, linen,
cotton, celanese, canvas, glues, rope,
rubber, leather, felt, and others sup-
port fungus growth. Many of the
above materials showed disintegration
in time due to the growth of molds.
Others, however, supported {ungus
growth but showed no substantial de-
terioration.

Several cases of the growth of fungi
on eye-glasses have been seen by this
laboratory. In one case, a British com-
missioned officer visited this laboratory
for the purpose of exchange of ideas
on tropicalization and brought with
him a pair of his eye-glasses from
which eight species of tropical fungi
were isolated. Upon identification of
these fungi, it was found that most of
the species can be found in the United
States. The glasses were so badly
etched that they were no longer use-
able. This condition was the result of
a three month period in the southwest
Pacific.

Manufacturers, government and pri-
vate laboratories, and laboratories of
the armed services have studied the

Wire protected from fungus growth by
proper use of a fungicide. Note the zone
of inhibition (clear area) around wire.
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Growth of fungi up to a
resistor but not on fit.
Results after nine days.

problem of tropicalizing war equip-
ment. As a result of such study, a
number of methods, such as the use
of fine liquid sprays containing water
repellent or fungus resistant mate-
rials, or both, the coating, painting, or
vacuum impregnation of component
parts with waxes, lacquers, or var-
nishes containing some type of fungi-
cide, reduction of humidity in larger
sets by use of heaters or desiccants,
air tight inclosure for the more sus-
ceptible and easily damaged parts,
choice of materials wherever possible
that are more resistant and more eas-
ily protected against fungus growth,
etc.,, have been employed by manufac-
turers. In addition to the above meas-
ures, it has been shown that proper
handling, packing, and storing of equip-
ment, continuous use, and periodic in-
spection and drying out of equipment
are other factors which contribute to-
ward protection against mold growth.
Some of the properties that a fungi-
cide should possess to be of value in
tropicalization are:
1. it must prevent the germination
of the spoures and not permit the
(Continued on page 31)

Heavy fungus growth, abundance
of moisture, and corrosion In a
wire-wound volume control.
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Control Circuits
For Resistance

Welding . . .

By JOHN D. GOODELL

Consulting engineer, St. Paul

600-ampere frame Weld-O-Trol, a power
switch for resistance welding applications.

LMOST everyone has seen a de-
fective lamp cord in which a
short circuit has fused the

wires together. This is a demonstra-
tion of resistance welding. In the early
days the process was practical only for
rough work, but the advent of elec-
tronic control introduced refinements
in accuracy that assured laboratory
results on the production line.

To produce a satisfactory weld,
parts must be held together under
pressure. A specific quantity of cur-
rent for a definite length of time is
passed through this juncture to create
the necessary heat, soften the metal,
and lock the molecular structures to-
gether. The currents required range
from a few hundred to hundreds of
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thousands of amperes. It is evident
that fast acting mechanical switches
capable of handling such magnitudes
are difficult to design.

Probably the best way to convey the
manner in which electron tubes are
used to facilitate and control resist-
ance welding processes is to describe
a circuit that includes the basic func-
tions of greatest importance. The
schematic diagram presented in Fig. 1
has been somewhat simplified for clar-
ity, and includes only those elements
necessary to an understanding of the
principles involved.

The various effects are best ex-
plained if they are first considered
from the final result and then de-
scribed in reverse order. As a matter

Battery of resistance welders equipped
with Weld-O-Trol power switches.

Circuits for obtaining synchro-
nous control, heat control, and
exact timing for various re-

sistance welding applications.

of fact, this also gives the sequence
of their importance as the work be-

comes increasingly difficult and the *

control more critical. Current flow
through the work is obtained by
shorting out the secondary of the
welding transformer through the elec-
trodes. The throat formed by the
electrode arms is generally long and
constitutes a large inductive loop.
This is of considerable importance in
design because the power factor of
welding machinery is almost invari-
ably poor. Since the work usually con-
sists of large cross sectional areas, the
resistance is low and the “Q” of the
circuit is undesirably high.

The first function of electron tubes
is to provide rapid, inertia-less, on-
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and-off control of the current. In
small bench welders, such as are used
in the fabrication of metal parts for
electron tubes (e.g., ignitrons), a pair
of thyratrons or a single ignitron is
adequate for this purpose. In the
larger welding operations, a pair of
ignitrons are connected for full wave
rectification, as shown in Fig. 1.

With no further control, this would
mean that complete cycles of current
would be applied. Tap switches on the
welding transformer are sometimes
used to adjust the relative magnitudes
of supply and welding currents, but
this is not a continuously variable
control and consequently requires ad-
justment of the welding time to com-
pensate and produce the desired re-
sult. By timing the firing of the igni-
trons with thyratrons and regulating
the grid-plate phase relationship of
the thyratron supply, stepless and con-
tinuously variable control of the quan-
tity of welding current is possible.
The amount of heat produced is a di-
rect function of the quantity of current
applied, and since it is the heat that
produces the weld, this type of circuit
is called “heat control.” The results
are indicated in Fig. 2(A).

There are many ways to accomplish
phase shift in a thyratron grid circuit.
In the simpler devices, resistance-ca-
pacitance phase shifting alone is used.
The disadvantage of this solution lies
in the danger of initial transients if
the switch is closed at the wrong in-
stant on the voltage wave. It is im-
possible, of course, for an operator to
effect other than a random relation-
ship between the closing of the initia-
ting switch and the instantaneous volt-
age. In operations where the weld
time is 20 cycles or more, an initial
power transient may be a negligible
portion of the total, but in instances
where the time ranges below six cy-
cles, synchronization must be obtained.
This condition is shown in the graph of
Fig 2 (B). For highly consistent re-
sults, synchronous control is always
desirable, and when dealing with such
difficult materials as brass, stainless
steel and aluminum, it is vital. In
many welding applications, spoilage of
a single piece may represent a loss of
several hundred dollars, and synchron-
ous control is an important factor in
minimizing such losses.

In Fig. 1 an a.c. bias is applied to
the grids of the firing control thyra-
trons 180° out of phase with the plate
potentials through transformer T,. A
capacitive resistance phase-splitting
combination, designated R, and C,,
supplies the primary of the peaking
transformer T,, and this voltage is
superimposed on the a.c. bias. Fig 2(C)
shows the peaks as they appear on the
bias wave form. This peaking voltage

ENGINEERING

is adjusted so that it will just fall
short of driving the grids sufficiently
positive for the tubes to conduct.
When transformer T, is energized, it
produces a bucking voltage which op-
poses the a.c. bias supply just enough
to permit the peaking transformer to
swing the grids positive and allow the
tubes to fire. The application of cur-
rent to the bucking transformer is
now the initiating control, but regard-
less of the time it is applied, the tubes
cannot fire until the peaking trans-
former supplies an additional pulse of
current. Thus control of the point on
the voltage wave where the tubes will
start conducting is automatically ef-
fected. The amount of phase shift em-
ployed, hence the “heat control,” de-
pends on the setting of R,. With the

polarities on the three transformers as
indicated on the diagram, Tube 1 will
fire at a time determined by the peak
from the heat control transformer.
With this arrangement, the time
during which welding current flows is
still dependent on the reflexes and
judgment of the operator. To accom-
plish the accurate timing required for
precision spot and projection welding,
it is necessary not merely to apply a
predetermined number of cycles of
current, but to initiate the power at a
definite point on the voltage supply
wave form and terminate it in a mir-
ror position after a predetermined
number of cycles. This is accom-
plished by synchronous timing circuits.
Again referring to Fig., 1, a control
current is supplied to the bucking

Fig. 1. Synchronous timing and phase shift heat control for resistance weld-
ing.* Grid current limiting resistors are by-passed In a.c. grid clrcults
to prevent transient firing when blas is beginning its negative swing.
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(A)

WATTS

A, G. BIAS WITHOUT
BUCKING VOLTAGE APPLIED

IGNITRONS CONDUCT AT INCORRECT POINT
ON SUPPLY VOLTAGE WAVE.
‘(NON-SYNCHRONOUS TIMING)

IGNITRONS CONOUCT AT CORRECT POINT ON
AGE WAVE. (SYNCHRONOUS TIMING

UPPLY VOLT-

BIAS WITH BUCKING
VOLTAGE APPLIED

Fig. 2. (A) Heat control curves.

(B) Results of synchronous and non-synchro-

nous timing. (C) Various componentis of grid bias compared with plate current.

transformer through Tubes 3 and 4. It
is evident that the cathodes of these
tubes are at opposite potentials, and
in order to apply the timing voltage to
them from a single source, a “trailing”
tube circuit is used. When Tube 3
conducts, the bucking transformer is
energized and a voltage is induced in
an auxiliary winding marked ‘‘trailing
control.” In order to work properly,
the load on this circuit must have a
lagging power factor so that when the
polarity of Tube 3 is reversed and it
ceases to conduct, there will be suffi-
cient lagging current in the trailing
control winding to hold the grid of
Tube 4 (which is now in the proper
plate-cathode polarity relation for
conduction) sufficiently positive to al-
low it to fire. Whenever Tube 3 is
fired, Tube 4 will automatically con-
duct on the following half cycle. Tim-
ing of this trailing tube cannot shift
because it is fundamentally dependent
on the reversing polarities of the sup-
ply voltage to which it is connected
180° out of phase with Tube 3.
Timing circuits are designed to ac-
complish many different control func-
tions. Spot, pulsation, seam and pro-
jection welding all require different
timing of various operations. The prin-
ciples are much the same and their
applications are simply more or less
elaborate, depending on the type of
work involved. The circuits described
here are not to be taken as corre-
sponding exactly to any commercial
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equipment, but only as representing
basic methods of solving typical prob-
lems.

The output of the conventional
power supply feeds d.c. for operating
the timing control circuit. A small
portion of this voltage across R, is
used as grid bias on Tube 5. The bal-
ance of the d.c. supply is dropped
across R, and provides grid control of
Tube 3 through the operation of Tube
5 and the timing capacitor C,, as ex-
plained later.

The secondary of the timing control
transformer T, is in series with the
bias supply of Tube 5. This is an-
other peaking transformer with the
primary connected to the a.c. mains.
It supplies the necessary impulse volt-
age to fire Tube 5. The point on the
supply voltage wave at which this
peak occurs may be shifted by adjust-
ing R,, which changes the L-R ratio
of the circuit and shifts the phase re-
lationships. In order to understand
the importance of this additional peak-
ing control, it is necessary to refer to
the circuit of Tubes 3 and 4 and the
heat control peaking transformer.
Tubes 3 and 4 function as a full wave
rectifying circuit, one of them firing
on each half of a full cycle. The sec-
ondary of the heat control peaking
transformer consists of two windings,
one connected in the grid circuit of
each of the ignitron firing control thy-
ratrons, i.e., Tubes 1 and 2. These are
also connected for full wave rectifica-

tion and each receives a peak impulse
on its respective half of the supply
cycle. Now, if Tube 5 could conduct
at any random instant when the ini-
tiating swich might be closed in the'Y
position, Tube 3 might be fired just
after the peak of the heat control
transformer appeared on the corre-
sponding half of the supply voltage
wave. This would mean that the first
actual current supply to the welding
transformer would occur when the
trailing Tube 4 conducts. If the tim-
ing control is set so that Tube 3 con-
ducts again, it is inevitable that Tube
4 will also conduct on the following
half cycle, and the result will always
be a half cyele short of the desired
interval. The timing control trans-
former T,, however, can only supply a

peak of the proper polarity to fire

Tube 5 at one instant in the entire
voltage cycle. If this action is syn-
chronously timed with the setting of
the phase shift on the heat control
transformer, the undertiming de-
scribed above cannot occur.

R, and C, form a filter which acts
to compensate for any slight varia-
tions in supply voltage regulation, i.e.,
the charge on C, maintains a rela-
tively constant bias on the grid of
Tube 3. Note that with the switch in
the X position there is no current flow,
hence no voltage drop in R, and the
cathode of Tube 3 is at the same po-
tential as point A. The voltage drop
across R, between points A and B pro-
vides the bias between grid and cath-
ode necessary to prevent conduction in
Tube 3. When the switch js thrown
to the Y position, Tube 5 will conduct
at the next instant when a peak im-
pulse of the correct polarity is sup-
plied to its grid by T,. Tube 5 and
Rs in series combination are con-
nected in parallel with R,; hence the
voltage across R, (minus the arc drop
of Tube 35) appears across the resist-
ance R,.

R, and the timing capacitor C, in
series are in parallel with R, and the
instantaneous voltage is maximum
across R,, decreasing exponentially as
C, charges. The voltage appearing
across R, must be enough greater
than the drop between points 4 and B
on R, to drive the cathode of Tube 3
negative with respect to the grid, thus
firing the tube. Conduction will con-
tinue through Tube 3 on alternate
half cycles with Tube 4 trailing on the
other half, until the voltage across R,
decreases to a value less than the drop
from A to B. At this time the grid
will again be sufficiently more nega-
tive than the cathode to cut the tube
off on the next half cycle of the sup-
ply voltage when its plate goes nega-
tive. The number of cycles, hence the
time, during which Tube 3 conducts is
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Resistance welding on gun welding application.

a function of the setting of R.. The
control is shown with only five taps
for purposes of simplification, but in
practice approximately 30 positions
would be provided so that one-cycle
steps over this range would be avail-
able. When the switch is returned to
the X position, a low resistance dis-
charge path is provided through R,.
To summarize the action of this cir-
cuit, it is described as follows, start-
ing this time with the initiating
switch. When the switch is closed in
the Y position, Tube 5 conducts when
a peak from the timing control trans-
former appears on a positive half cy-
cle of the supply voltage. The current
flow through R. causes a voltage drop
which drives the cathode of Tube 3
negative with respect to its grid for a
time determined by the charging rate
of C, (controlled by the setting of R.).
Tube 3 conducts and energizes the
bucking transformer so that the grid
bias on Tube 1, provided by the a.c.
bias supply transformer, is diminished
sufficiently to permit a peak from the
heat control transformer to fire the
tube. Tube 1 provides the energy
necessary for the igniter of the asso-
ciated ignitron to initiate an arc. The
ignitron fires and a pulse of current
is supplied to the primary of the weld-
ing transformer. This induces the
current in the secondary which flows
through the electrodes and the parts
to be welded, producing the necessary
heat. When the a.c. voltage supply
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reverses polarity, there is enough lag-
ging current present in the trailing
control winding of the bucking trans-
former to hold the grid of Tube 4 suf-
ficiently positive for this tube to fire,
and the cycle of events takes place
through Tube 2 and its associated ig-
nitron.

The timing control is of interest not
only in connection with welding ap-
paratus, but also in many other in-
dustrial applications. This portion of
the circuit is separately presented in
Fig. 3. The use of R; in Fig. 1 (shown
as R, in Fig. 3) is seen quite com-
monly in this type of control. Ry is
not necessary for purposes of explain-
ing the operation of the welding timer,
but an understanding of its effect is of
practical importance. For the calcu-
lation of the time lapse, various values
of R, may be used to make the capac-
itor appear larger, or may be thought
of as making the series resistance ap-
pear smaller. When the parallel re-
sistor is used, the capacitor will never
charge to the full value of the applied
voltage, and at first view it might ap-
pear that this arrangement would
shorten the time involved. Actually,
of course, the problem is to make the
capacitor charge to a specific value in
the given time, and in this respect the
parallel resistance increases the time
involved. It is possible to consider
this problem in terms of an equivalent
force-free circuit, setting E equal to
zero, and thus representing the differ-
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Spot welding aluminum on Boeing Flying Fortress.

ential equation. Inspection of such a
diagram shows that for purposes of
calculating the time constant, the se-
ries and parallel resistors may be con-
sidered as an effective series resistor
equal in magnitude to their parallel
value. Analytical considerations are
not as simple as first inspection would
indicate, and the derivation of an
equation for the series resistor in
terms of the other values is of inter-
est. The following mathematical
statements are concluded with an ex-
pression for R, and, in passing, dem-
onstrate the comments above.

The currents I, and I, in Fig. 3 are

given by
_dQ., dQ,
I, = T I‘—Tft— ......... avamon(l)

Adding the voltage drops algebraically
around the closed circuits gives

I:dQ1+dQ:|+R,dQ‘=E s 24(2)

Since the voltage across the capacitor
equals the voltage across R,,

Q1 sz dQ. _ O .
=R, dt _RQC"""""'(‘)

Substituting (3) in (2) gives

R[dQl A ]+ R _g. ...

Expanding and simplifying yields
(Continued on page 34)
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R.F. Generator
Characteristics for
Induction Heatin

By T. P. KINN

Section Eng., Radio Div.. Westinghouse

Circuits and techniques for properly

utilizing induction heating effects of r.f.

UE to war time conditions, ra-

dio frequency heating has had a

chance to demonstrate that it
can be a very useful tool. The vacuum
tube used as a generator of this radio
frequency has therefore placed itself
in industry along with the more com-
mon generators of electric energy.
The vacuum tube r.f. generator, like
any other piece of electrical equip-
ment, has its characteristics and these
characteristics dictate its uses and
limitations. It is the purpose of this
article to define some of these charac-
teristics and show how the r.f. genera-
tor may be properly applied to induc-
tion heating problems.

The phenomena of producing heat
by an alternating magnetic field has
been known since the 1880’'s, while in
1890, Colby was granted a patent for
this method of generating heat. In
1900, according to popular belief, the

Fig. 1. Basic oscillator circuit.
Oscillator and work circuit.
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Fig. 2. Load capacitor circuit.
Fig. 4. Current transformer circuit.
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first practical induction furnace was
put into operation by Kjellin. It has
taken the ensuing years to produce
electrical equipment suitable for heat-
ing. However, it has taken the need
for all-out war production during the
past three years to provide the in-
centive for widespread acceptance of
this form of heating. With the rapid
advance in the use of induction heat-
ing, the use of the vacuum tube oscil-
lator as a source of alternating power
for induction heating has shown a
very rapid advance.

Except in isolated cases, the small
amount of induction heating used in
industry prior to the present war util-
ized power obtained from rotating
machines or spark gap oscillators.
The vacuum tube r.f. generator, along
with the vacuum tube itself, is now
proving its usefulness in industry. This
is evidenced by the publicity electron-

Fig, 3.

Two-kw. industrial r.f. generator.

ics is receiving. Because the vacuum
tube r.f. generator has been confined

‘to the radio field up to this time, its

operation and characteristics are not
too well known to those not connected
with the radio industry.

Induction heating is now being ac-
complished at frequencies from 60
cycles up to 10,000 cycles and higher
by rotating machinery. The rotating
machine is a common source of power
and therefore its use and limitations
for induction heating are well known.
The service and maintenance problems
encountered in this type of heating
are well established.

The spark gap oscillator finds its
most useful range of frequencies
around 20 k¢. This type of generator
is very useful for certain specific ap-
plications. The main advantages are
its simplicity and ease of operating
technique, while its limitations are
power output and reliability. New de-
velopments surrounding the spark gap
itself, which are appearing now and
will appear after the war, will help to
better the output and reliability of
this type of generator. ’

The scope of both the rotating ma-
chine and the spark gap generator is
limited and it is for this reason that
the vacuum tube oscillator can do
many of the jobs now being done by
the rotating machine or the spark gap
in addition to performing many jobs
which these machines cannot accom-
plish. At the present time, when a
job can be done by either method, the
initial investment is 2 or 3/1 in favor
of the rotating machine.- This is due
primarily to the well established
manufacturing procedures and facili-

® Courtesy of A1.E.H.
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ties used in making the rotating ma-
chine. Post war use of the vastly
expanded radio facilities plus ever in-
creasing demand for the vacuum tube
equipment will reduce this difference
rapidly.

R.F. Generator Characteristics

The vacuum tube generator is a
brand new device to the average user
and like any other new technical de-
vice, a certain amount of study is nec-
essary in order to understand its
operation and application. The vac-
uum tube self-oscillating generator is
fundamentally a simple device as evi-
denced by the circuit shown in Fig. 1.
Tube T acts as a valve or switch
which is used to take energy from
the d.c. source at regular intervals
and supply it to the tuned circuit
made up of inductance, L, and capac-
ity, €. The grid of the tube acts as
the control of the valve and deter-
mines when the valve shall be shut
off and when it shall be open. The
valve is opened for a short portion of
a cycle of the frequency determined
by the circuit L and C. The circuit L
and C will then oscillate just as any
undamped circuit will oscillate. The
vacuum tube supplies energy to main-
tain this oscillation during a short
portion of each cycle. The grid ob-
tains its controlling voltage at the
right phase relation by induction to
coil, L, thus the oscillator becomes
a self-excited oscillator because the
grid is excited by power from the os-
cillating circuit, L and C. If the grid
control voltage should be supplied by

or from a separ-
ate source, then
the generator
would be known
as an amplifier
to differentiate it
from the self-ex-
cited type. This
self-excited type
of generator is
the one most
commonly used
for industrial
purposes.

There are
many types of
self-excited os-
cillator circuits,
but they are all
merely varia-
tions of the fund-
amental circuit
shov&n in Fig. 1.
The circuit
shown in Fig. 1
and the associ-
ated Figs. 2, 3, 4
and 8, have been simplified to their
most basic fundamentals by the elim-
ination of the filament supply, bias
supply, plate supply and control cir-
cuits normally associated with a com-
plete oscillator.

The spark gap oscillator differs
very little from the vacuum tube os-
cillator. By replacing the tube with
a spark gap which is capable of self
quenching or extinguishing itself at a
sufficiently rapid rate to permit the
L-C circuit to oscillate, the action be-
comes the same as for the tube. The

Propeller edge brazing at 450 kilocycles.

gap acts as the valve but no grid is
necessary because of the self starting
and extinguishing characteristics of
the arc. The limit of frequency in the
spark gap type oscillator is deter-
mined by the time required to ex-
tinguish the arc. The frequency at
which the vacuum tube will function
as a valve is unlimited from this
standpoint.

In order for a self-excited vacuum
tube oscillator to oscillate properly,
there must be sufficient stored energy
in the L-C circuit to maintain good

A view of the various component parts comprising a two-hundred-kilowatt industrial radio frequency generator.
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kva/kw ratio must be kept high. The
larger the capacitor, C, the more
stored energy and/or the more circu-~
lating current in the L-C circuit. The
LT higher the current in this circuit the
i , greater will be the kva/kw ratio.
Most induction heating problems re-
I i solve themselves into the number of
] e i EE ampere turns necessary to produce the
i il ' il ’ ; desired heating. For this reason, it is
il 1) almost always necessary that the gen-
pnii erator be capable not only of supply-
i ing power, but also of providing maxi-
T mum current flow. The current avail-
| able from a vacuum tube self-excited
oscillator is dependent on the value of
the capacity, C, in the oscillator cir-
cuit and the voltage across this capaci-
tor. The relation kva/kw, therefore,
becomes a figure of merit or means of j
; easily describing the capabilities of a 0
i i3 i vacuum tube generator. This value of
190 29 4 n X bt thi kva/kw should be as high as practical
ol %l M il and, in addition, the current portion of
H M the numerator should be as large as
possible.” Fig. 3 illustrates the usual
o —— vt method of utilizing the oscillator L-C
J . 5 10 29 50 200  (jpcujt current for induction heating
STANDARD NEMA R.F. GENERATOR KW RATINGS by placing the work circuit in series
Fig. 5. Output current, voltage. and tank circuit KVA/KW, for typical oscillator. with the oscillator inductance, L.
The r.f. voltage across the oscillator
L-C circuit is a direct function of the
plate voltage applied to the vacuum
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regulation throughout a complete

cycle. See Fig. 7.

ing that portion of the cycle where
the effective plate voltage, E, is at a
tube.

The grid voltage and bias voltage
are adjusted in value and phase such
that the condition shown in Fig. 7T(A)
exists. Plate current flows only dur-

minimum. During the rest of a cycle
any a.c. energy required from the cir-
cuit must be supplied by the L-C cir-
cuit. To produce this condition, the

Fig. 6. Variation of oscillator output with TANK CIRCUIT XVA/WORK CIRCUIT KW ratio.

120

—_1 1

T TT] T

1o

100

90

8o

70

€0

S S

T
I
|

50

— el g

40

OSCILLATOR OUTPUT IN PERCENT

30

20

lo®

22

ENGINEERING

10® 104 108
KVA

KW

From Fig. 7(A), it can be seen
that the peak of the a.c. voltage is
usually slightly less than the d.c. plate
voltage and the RMS value normally
runs approximately 65% of the d.c.
plate voltage. This is only an approxi-
mation as the exact voltage depends on
the characteristics of the tube in use,
the degree of loading, grid voltage re-
lationships and other items, but it does
represent average conditions and will
suffice for this discussion. Referring to
the relation kva/kw it can be seen that
for a given tube and output, the value
of oscillating circuit current or tank
current is the only variable, and there-
fore, the value of capacity is the only
means of controlling the kva. The
maximum kva is then limited by: the
maximum value of capacity that can
be used. ’

There are two main factors which
usually control the maximum value of
capacity. One is that of economy and
space, it being impractical usually to
include large values of capacity in the
oscillator due to initial cost of the
capacitors and the added space re-
quired in the generator to house’ or
package the added capacity. The sec-
ond factor is that of the allowable

loss in power than can be tolerated in

the oscillator L-C circuit. Normal de-
sign of vacuum tubes allows for prac-
tically no excess power from the tube
which may be dissipated in the oscil-
lator circuit elements and still leave
(Continued on page 28)
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U” nut is slipped over panel,
extrusion on lower leg snaps into
hole—locking nut in screw-receiving
position.

With second panel in place, screw
is driven into U’ nut. Access to
opposite side is unnecessory and
use of wrench eliminoted.

ENGINEERING

Here is a spring steel lock nut that
broadens the smile of engineers
and assemblymen everywhere. No
more fussin' or cussin’ over blind
location fastening problems. No
more expensive welding, riveting,
or clinching nut plates in location.
For “U" type SPEED NUTS merely
snap into holes along the edge of
panels, brackets, or flanges.

An extrusion formed in the lower
leg of the ‘U nut snaps into the
screw hole and retains the nut in
perfect register until final assem-
bly. By varying the size of the hole,
any degree of ‘‘float’’ may be ob-
tained, to compensate for
alignment.

In addition to simple and speedy

mis-

T HI NG

U’ TYPE
SPEED NUT

application, 'U" type SPEED NUTS
possess exceptional holding power
and their arched prongs absorb
vibration to definitely prevent
loosening. Millions of “U" nuts
were used on metal, wood, and
plastic products before the war—
millions more are being used to-
day on war equipment. And post-
war products that will capture the
biggest markets will be assembled
faster and at lower .costs with
SPEED NUTS. The men with the as-
sembly “know-how" are the ones
who move up the fastest. Write
today for literature.

TINNERMAN PRODUCTS, INC.

2126 FULTON ROAD, CLEVELAND 13, OHIO

*
____.—-—-z___’— ——-—"’7_ ‘___——-—1:
PATENTED *Trodemart Reg. U. 3. Patent Office

FASTEST

I N FASTENINGS
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SHOCK EXCITED OSCILLATOR

By R. G. MIDDLETON

Asst. Project Engineer. Templetone Radio Co.

An oscillator of interest to laboratory technicians for gener-

ating damped sine waves as a result of a square wave input.

calibration afforded by the shock-

excited oscillator, together with
the automatic synchronism of succes-
sive wave trains with the exciting
square wave, appeal to the laboratory
designer of measuring equipment.

Essential features of the shock-ex-
cited oscillator are shown in Fig. 1(A).

Operation of the circuit is as fol-
lows. With no negative charge upon
the grid of the tube, current flows
through L, limited only by internal re-
sistance of the tube and the value of
the limiting plate resistor. The latter
prevents exceeding the allowable dis-
sipation of the tube.

Upon a negative square wave being
impressed upon the grid, the tube sud-
denly cuts off and the magnetic field
energy of coil L (W = % LI?) oscillates
around the reactive circuit, becoming
dissipated as heat in the unavoidable
circuit resistance after a certain num-
ber of cycles. This oscillating energy
is practically sinusoidal as will be seen.

The mathematical description of the

THE simplicity and constancy of

circuit thus includes the three para-
meters R, L, and C. From these the
frequency of oscillation of the circuit
is obtained by analysis as:

1

1 R
- E;\/E > TRTT )

The oscillation frequency of the cir-
cuit is thus dependent upon the circuit
resistance or Q, although for high-Q
coils the familiar formula for resonant
frequency may be used with small
error:

It may be shown that the current in
the oscillating circuit is computed as:

o —a
wyLC®
where: i = instantaneous oscillating current

I = d.c. duringfconduction of tube
e \/_1 _R
LC 4L3

e = of natural logarithms
a=R/

t = seconds

¢ = tan™! (w/a)

i

ts'in (ot +o)....... 3)

Fig. 1. Circult diagram of shock excited oscillator (A), magnetic fleld around coll
of resonant L-C circult (B). and damped sine wave output of osciliator (C)

INPUT NEGATIVE

SQUARE WAaVE LiMITING R

SINE
WAVE
ouTPUT
(DAMPED)
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This formula tells a great deal about
the behavior of the circuit. A sine
wave of current flows in the circuit
during cut-off, which causes a sine
wave of voltage to appear across the
capacitor C, Fig. 1 (B). The wave
has a natural decrement of an ex-
ponential form, due to circuit resist-
ance; the higher the Q, the longer the
oscillations will persist. Since the
wave has an exponential envelope, it
is a modulated wave, and will exhibit
sidebands to reactive loads. The gen-
eral waveform obtained is sketched in
Fig. 1(C).

The designer is interested chiefly in
three properties of the oscillatory cir-
cuit: (1) the natural frequency, (2)
the rate of decay, (3) the voltage
available across C.

The natural frequency is a function
of R, L and C as has been noted. The
rate of decay may be calculated ‘by
noting that each successive crest of
either voltage or current is a certain
percentage of the preceding crest;
when the sine is equal to one, which
occurs at each crest, the current may
be computed from the equation:

h;—————e
%= 1 R2
L Ve~ i

which enables the designer to rapidly
sketch the envelope to intersect with
an ordinate specifying a given per-
centage of the decay.

The voltage available across the ca-
pacitor is known from the current
through the tube, due to periodic
energy interchange between coil and
capacitor: % LI? = % CE3,

It may be observed that this quan-
tity of energy can disappear only in
the circuit resistance, and that the in-
tegral of energy dissipated in the cir-
cuit over infinite time is equal to this
initial energy of the coil fleld.

The shock-excited oscillator is usual-
ly employed to drive an essentially
capacitive load with a negligible re-
sistive component. Resistive loads
will increase the rate of deeay.

At higher frequencies, the designer
will add the capacitive component of
the load to the circuit capacitance.
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MICARTA’S FACILITIES
are devoted to the manufacture of terminal strips, coil forms, battery con-
nectors, banana plug assemblies and many other modern components.

Resistor Boards L4

Coil Forms

Terminal Boards

Banana Plug
Assemblies

Engraving . Printing - Stamping . Screen
Processing —These Micarta processes effi-
ciently mark laminated matericls and metal.

DIALITE 4y Hicarta

% Tough molded shell; high impact strength
¥ Rigidly anchored to bracket to assure
permanent position
% Leads securely soldered, will not short
inside shell
Fabricators of % High dielectric strength

taminoted Materials % Unlimited mounting bracket possibilities

N for any requirement
Write for our new catalog No. 101 Y q

MICARTA FABRICATORS, INC.

!
I 5324 RAVENSWOOD AVENUE, CHICAGO 40, ILLINOIS . LONGBEACH 9700
I
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RH->07 Inverted Triode

By W. A. HAYES

Electronics Eng.. Westinghouse

Using plate as control grid minimizes space

charge effeet and permits zero grid current.

EASUREMENT of currents as
L low as 10-15 ampere is made

possible by the development
of a new tube, called the inverted tri-
ode. In this tube the outer electrode,
which is normally the plate in an or-
dinary vacuum tube, is used as the
control grid. This inversion minimizes
the space charge effect thereby mak-
ing it possible to select a value of grid
bias that will result in zero grid cur-
rent.

The sensitivity of this tube is made
possible by an extremely low grid cur-
rent and a high grid-to-cathode resist-
ance. In addition to measuring cur-
rents as low as 10-15 ampere, it will
permit indication of currents as low
as 10-1¢ ampere, which represents a
flow of about 625 electrons a second.
Direct potentials of 10-¢ volts may be
measured in circuits having up to 1012
ohms resistance.

Due to the small magnitude of the
currents expected in the type of appli-
cations to which the tube is usually
put, it is absolutely necessary that
none of the minute quantities of cur-
rent be absorbed in surface leakage.
Therefore, the tube has been designed
to eliminate leakage as far as possi-
ble. So-called ‘“‘glass pant leg” sup-
ports, consisting of a glass sleeve sur-
rounding a wire which acts as a sup-
port, provide the necessary insulation
between electrodes so that practically
no energy is absorbed from the source
being measured.

Fig. 1.

Even a microscopic film of moisture
on the bulb surface would provide a
leakage path between the control elec-
trode and the cathode. Consequently,
it is advisable to mount the tube in a
reasonably tight shielded can contain-
ing a drying agent. The outside of
the bulb may also be treated with Sili-
cone Resin or other suitable material,
which helps break up the possible for-
mation of moisture into tiny droplets,
and so tends to prevent a continuous
leakage path from forming through
the moisture.

Electrostatic charges which might
accumulate on the inner surface of the
glass bulb can seriously affect the
overall tube sensitivity. To eliminate
this condition, a small piece of spring
wire resembling a ‘“‘cat’'s whisker” is
mounted with a slight pressure against
the inner wall of the glass bulb and
brought out to a terminal for ground-
ing. The tube and all leads from the
voltage supply should be shielded very
carefully from any stray magnetic or
electrostatic fields., It is also neces-
sary to shield the tube from light as
there may be some photoelectric ef-
fects while sensitive readings are be-
ing taken.

The filament is operated at a low
temperature to minimize primary or
photo emission from the grid. The
electrodes are operated at rather low
voltages and currents to reduce the
possibility of ionizing residual gas in
the tube. These low voltages require

Typical elecirometer circuit using the inverted triode tube,
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Fig. 2. E,—I, characteristic curves.

the use of a galvanometer or microam-
meter for indicating purposes.

The output may also be fed into a
suitable amplifier, in which case the
RH-507 tube will serve as a coupling
device between the source under meas-
urement and the amplifier proper. In
this way it is possible to use more rug-
ged and cheaper instruments to obtain
measurements previously requiring
laboratory precision equipment. A
typical electrometer circuit is shown
in Fig. 1.

The characteristic curves shown are
taken from readings of several tubes.
The plate current curves (Fig. 2)
therefore represent average values, al-
though individual tubes should not
vary greatly from the average.

The grid current curves also repre-
sent average values taken on several
tubes but the readings on individual
tubes may vary considerably from the
figures shown. The curve in Fig. 3
with 4.5 volts on the anode shows that
the grid current passes through zero
at minus 1.8 volts. The important fea-
ture to notice is that the grid current
of every tube crosses zero at some bias
voltage near this value, It is there-
fore possible to select a value of grid
bias such that the grid current is zero;
hence extremely minute currents can
be measured accurately. By adjusting

DPDEPARTMENT
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GRID CURRENT X 10~ AMPERE
=

the grid bias so that the grid current
is zero it has been found practical to
measure grid currents as low as 10-15
amperes and to obtain indications of
grid currents as low as 10°1¢ amperes.
By providing a bias adjustment on
either side of the “floating potential,”
reversal of control current is effected
to advantage in electrochemical po-
larization studies.

The sensitivity of this tube makes
several operations practical that were
previously considered very difticult or
impossible. 1t is used to measure:

1. Hydrogen ion concentrations.

2. Currents produced by phototubes

when subjected to starlight.

Ion current in mass spectrometer. |

3.
4. Alloying constituents of steel.
5

Minute quantities which previ- |

ously required an electrometer or
its equivalent.

The tube filament may be operated
from an Air Cell type battery or No. 6
dry cells. The filament current is very
critical and must be held constant, so
only seasoned batteries should be used.
Good “C"” batteries may be used for
the grid and plate supplies.

Because of the extreme sensitivity
of this tube, every precaution must be
taken to insure that no electrical leak-
age is present in the circuit wiring.
Wherever possible, all leads from the
electrodes should be air insulated.
Where construction requires ‘“feed
through” insulators, the finest grade
of insulating material should be used,
such as quartz glass or a material
which offers extremely high resist-

ance to surface leakage. D

_ Fig. 3. E,—I; characteristic curves.
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The HICKOK OSCILLOGRAPH R.F.O.-5 is especially designed for
frequency modulated, amplitude modulated, and television service.
This is your instrument for COMPLETE VISUAL ANALYSIS.

Self-contained Wide Band and Narrow Band F. M. Oscillator,
Demodulator, Video Amplifier, Signal Tracer, Visual A.C. Vacuum
Tube Voltmeter. It features high sensitivity amplifiers, returns trace
‘eliminator, calibrated screen, variable width frequency modulated
oscillator, pilot light and phasing control.

Power supply, 110 to 120 volts, 50-60 cycles. Size, 1 1°'x13"'x15V,".
Finished in baked crackle lacquer. Shipping weight, 55 Ibs. Shipped
on WPB authorization 3243. Otherwise, orders must be accepted for
shipment after WPB restrictions are removed. Advise whether you wish
New METER Catalog or New RADIO SERVICE EQUIPMENT Catalog.

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10524 DUPONT AVENUE CLEVELAND 8, OHIO

THE STANDARD OF QUALITY
FOR A THIRD OF A CENTURY

DEPARTMENT

29

R T . I L

e e




DPR. ALEXANDER J. ALLEN has been selected by the
Chancellor of the University of Pittsburgh to the post of
Graduate Professor of Engineering for the Westinghouse
graduate student program. In his new position Dr. Allen
will assist in planning a series of courses leading to ad-
vanced degrees and will be responsible for the guidance of
thesis work as well as teaching certain highly specialized
courses of graduate level.

LEON GOLDER has been appointed the manager of Gen-
eral Instrument Corporation’s new speaker division, ac-
cording to the announcement made by Mr., Richard E.
Laux, Executive Vice-President of the company. Mr.
Golden is a veteran of the radio component field and brings
with him to this new job a varied background of commer-
cial experience. The distributor of General’s new speak-
ers will be General Electronic Apparatus Corp.

A. J. HALL has joined the staff of Universal Microphone
Company of Inglewood, California, in the capacity of pro-
duction and research engineer. He comes to the company
from Kellogg Switchboard and Supply Company of Chi-
cago where he served as an engineer in charge of the de-
sign, research and development laboratories. Prior to his
service with Kellogg, Mr. Hall was a planning engineer
for Western Electric and Leich Electric Company.

EDWARD LAING has been promoted to the pos.t of
division manager of Westinghouse's Application and
Training Department. Mr. Laing joined the staff of West-
inghouse in 1936 as sales promotion manager of the East-
ern District after twelve years’ experience in the manufac-
turing, advertising and technical publishing fields. He
will be responsible for developing and coordinating appli-
cation data activities and district sales training programs.

WALTER D. MARONEY has been appointed superin-
tendent of the Transmitter Division of the General Elec-
tric Electronics Department, according to a recent an-
nouncement made by C. A. Priest, manager of the division.
In his new capacity, Mr. Maroney will be in charge of all
manufacturing activities of the transmitter division with
headquarters in Syracuse. He has played an important
part in supplying equipment to the Armed Forces.

D. MARTIN will serve as the Chief Engineer for Wilcox-
Gay under the terms of his new appointment which was
announced recently by Mr. Wilcox and Mr. Gay. A grad-
uate of M.L.T., Mr. Martin brings to his new post a back-
ground of fifteen years experience in the design and re-
search division of the engineering field. He was formerly
employed by Westinghouse, DeForest Radio Company,
Federal Telephone and Radio, and Radio Receptor.

ENGINEERING

R.F. Generator
(Continued from page 22)

normal expected power for useful out-
put from the generator. As pointed
out previously, an increase in the ca-
pacity, C, increases the currents in the
L-C circuit and this increased current
flowing through the capacitor and
coil, L, increases the power lost or dis-
sipated in those parts. This power
must be supplied by the vacuum tube
and is not useful output. This power
loss must, therefore, be kept as low
as possible to provide the maximum
useful output from the generator.
Fig. 6 illustrates this condition and is
plotted from data obtained from ac-
tual 10 kw. equipment,

High current can be obtained more
economically at low values of voltage.
It would therefore seem desirable to
use vacuum tubes which operate on
low values of plate voltage, but here
again the vacuum tube is basically a
high impedance device and conse-
quently requires high voltages to se-
cure the desired power. The designer

of the r.f. generator and also the de-

signer of the vacuum tube is therefore
required to use high voltage and high
impedance circuits.

In general, the plate potential used
for the operation of vacuum tubes in-
creases with the power output of the
tube. This condition requires the use
of high current, high voltage, high fre-
quency, and low loss capacitors in the
oscillating circuit of the oscillator.
Such capacitors are at the present
time constructed from mica, pressur-
ized gas, paper, or oil as the dielectric
material. Each type has its construc-
tion limitations which restrict the kva
ratings to rather low values compared
to that needed in the higher powered
oscillators. The paper and conven-
tional oil capacitors have too high a

power factor with the result that al-

though a relatively high kva can be

' provided, the power dissipated in the

capacitor at the high frequencies in-
volved is abnormal and cannot be tol-
erated. The mica and compressed gas
capacitors have a sufficiently low
power factor to permit reasonable
losses in the capacitor at high fre-
quencies, but to date physical limita-
tions in construction restrict these
types of capacitors to relatively low
values of capacity and current carry-
ing capabilities The design engineer
must keep these limitations in mind
with the result that present day vac-
uum tube generators for induction

. heating purposes, in the frequency

range of 100 to 550 kc., have charac-
teristics approximately as shown in
Fig. 5.

It will be noted that as the power

output of the vacuum tube r.f. gen-
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erator gets above 50 kw, the effective
kva/kw ratio drops off due to the
limitations in oscillator capacitor ca-
pabilities. As future developments in
the capacitor field are made, this con-
dition will be corrected or bettered.
The curve of r.f. voltage shown in Fig.
5 represents the maximum usable r.f.
voltage from the generator and as ex-
plained before, this voltage is depend-
ent on the plate voltage necessary on
the vacuum tube. This will, of course,
vary with the type and make of vac-
uum tube used, but in general the
curve is representative of what can be
expected. The maximum r.f. current
curve is representative of current
available and, as pointed out before,
is dependent on the allowable power
loss that can be permitted in the
capacitor and coil of the oscillating
circuit and the plate voltage necessary
on the vacuum tube.

The kva/kw curve shown in Fig 5
is for full output from the r.f. genera-
tor. Quite often full power capabili-
ties are not required from the gen-
erator with the result that the kva/kw
ratio increases in direct proportion to
the drop in power requirements. It
becomes possible, by taking advantage
of this characteristic, to supply power
to excessively high kva/kw ratio loads.

The generally accepted frequency
range for the r.f. generator for induc-
tion heating use lies between 100 and
550 ke. The upper limit of this range
has been arbitrarily set for two basic
reasons. The frequencies between 500
and 1500 kc. are occupied by the broad-
cast band and it has been generally
accepted as good practice to keep in-
dustrial generators from operating in
this frequency range in order to elimi-
nate the possibility of interference
with broadcast reception. Except for
special case hardening problems where
extremely shallow depth of penetra-
tion is necessary, the frequencies
above 1500 ke are normally used for
dielectric heating rather than induc-

tion heating. This leaves 550 kc. as

" the normally accepted upper fre-
quency limit for induction heating.

For a given set of conditions it is
possible to raise the kva in an r.f.
generator by raising the frequency,
because lower -capacitive reactance
and the resultant higher generator
current can be obtained as the fre-
quency is increased. The majority of
r.f. generators, therefore, operate at
frequencies from 400 to 550 ke. to take
advantage of this increase in kva.
This range of frequencies is adequate
for practically all types of induction
heating problems and provides the
most economical design.

In all rotating machine problems
the load is adjusted to a point where
efficiency and output satisfy the rat-
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Fig. 7. (A) Typical tube voltage and cur-
rent relationships. (B) Characieristic
curve for indicating operating point.

ings of the generator. This same pro-
cedure is necessary for proper and ef-
ficient operation of the r.f. generator.
The rotating machine and spark gap
oscillator are both generators with low
internal impedance characteristics.
The majority of induction heating
loads are also low impedance with the
result that adjustment for proper ef-
ficiency and full power from the gen-
erator is relatively simple. The r.f.
generator has an inherent high impe-
dance characteristic and to apply this
type generator to the low impedance
induction heating loads, it becomes
necessary to obtain a suitable impe-
dance match between the load and the
r.f. generator.

In the case of the rotating machine
full power is obtained from the gen-
erator by power factor correction ca-
pacitors connected across the load or
by the use of step down transformers.
In the case of the r.f. generator, the
solution is handled in much the same
manner. The usual method for tak-
ing power from an r.f. generator is
illustrated in Fig. 3. It is necessary
to first arrive at a suitable coil de-
sign which will allow rated power to
be taken from the generator with the
current available from the generator.
This is accomplished by a suitable se-
lection of ampere turns and spacing
between the work and coil. In general,
the number of turns in the work coil
is selected to give the desired ampere
turns. Many jobs are such that the
impedance match and ampere turns
requirements cannot be met due to
physical limitations. For instance, it
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is often physically impractical to get
a sufficient number of turns in the
work coil due to the shape of the piece
to be heated. Then again the shape
of the material may restrict the prox-
imity between work and the work coil.
The latter condition is normally re-
ferred to as coupling, with close prox-
imity between coil and work known as
tight coupling, and when the coil is a
considerable distance from the part to
be heated, a condition of loose coupling
exists. To correct the condition where
insufficient ampere turns are available
to properly load the r.f. generator
there are two or three methods which
may be used.

The first of these methods is simi-
lar to that used in the case of the
M.G. set; i.e., capacity is connected
across the work coil to increase the
current in this coil. This is a form of
power factor correction as the work
coil circuit is being partially tuned to
resonance with the generator fre-
quency in order to realize an increase
in- current in the work coil. Fig. 2
illustrates this circuit.

The extent to which capacity may
be added across the work coil to in-
crease the current is limited by the re-
lation between the kva/kw ratio in the
generator circuit and the kva/kw ra-
tio in the load circuit. From Fig. 2 it
can be seen that two separate circuits
exist, one the normal L-C circuit of
the generator and the other the cir-
cuit formed by the work coil and the
added capacitor across this coil.

Oscillations in a vacuum tube oscil-
lator normally take place around the
circuit with the lowest loss. When
more than one circuit exists, as in the
circuit of Fig. 2, it is absolutely essen-
tial that the main oscillator L-C cir-
cuit remain the controlling circuit.
Circuit loss is normally expressed by
the value Q=wL/R and is therefore a
function of reactance and resistance.
Multiplying this expression by I2 gives
wLI2/RI2=EI/W or kva/kw. The kva/
kw ratio can therefore be used as a
measure of circuit loss and the higher
this ratio, the lower the loss. For the

Fig. 8. Typical r.f. oscillator circuit with
two work circuits in series for more effi-
cient operation under certain conditions.
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main oscillator L-C circuit to retain
control of oscillation its kva/kw ratio
must, therefore, be larger than that
of the load circuit. ‘In this case, the
value of kw is the same for both cir-
cuits and is taken as the total power
dissipated in the load circuit. It has
been found in practice that the work
circuit kva/kw (Q) should always be
80% or less than the generator kva/kw
ratio.

The second method which may be
used to increase the load circuit cur-

rent is shown in Fig. 4. A transformer

is placed in series with the generator
oscillating circuit. This transformer
is a'step-down transformer with a high
current, low voltage secondary (low
impedance) to match the low impe-
dance of a high current load or work
circuit.

This method of impedance matching
is ideal when the work coil must
necessarily be very low impedance
such as a single-turn coil with very
short leads. If the impedance of the
secondary gets the least bit high due
to long coil leads or excessive turns
in the coil, the transformer cannot be
used and one must use the capacitor
across the load method. The trans-
former for r.f. use must, of necessity,
be an air core design which means the
leakage reactance is high and the effi-
ciency poor. A guide to when'a cur-
rent transformer is desirable can be
obtained from the load circuit kva/kw
ratio. If this ratio is in the order of
10 or less and the current necessary
is from 3 to 5 times that available
from the generator, the current trans-
former will provide the best impe-
dance match and the best all-around
performance.

Still another method of impedance
matching can quite often be used to
advantage when the impedance of the
work circuit is low. It is possible to
series two or more of the work cir-
cuits when the nature of the work per-
mits the heating of more than one
piece at a time. To do this it may be
necessary to increase the heating time

*of the individual piece but the effec-

tive heating time may be lower than
for one piece because more than one
piece is being heated at the same time.

Fig. 8 shows this type of proposed
connection.  This is an especially use-
ful method when the r.f. generator is
of a higher rating than is necessary
to perform the desired work.

Combinations of the above impe-
dance matching systems are of course
possible and will present themselves
as the individual problems arise.

The author gratefully acknowledges
the assistance of Mr. W. W. Meier in
compiling much of the data used in
this article.
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Fungi

(Continued from page 15)

growth of the filaments on the
materials treated;

it must not affect the electrical
properties of a treated material:
3. it should have heat stability:
4. it must not bring about or in-
crease corrosion;

it should not be too volatile;

it must not “leach out” of the
treated materials;

7. it must not be toxic (cause der-
matitis);

8. it should be effective against the
ordinary types of fungi encoun-
tered;

9. it should be easy to handle in
preparing;

10. it must not be so expensive that

its use is impractical;

11. it should be relatively water in-

soluble:

12. it should be readily available on

the market;

13. it should have a high ‘“phenol

coefficient”; and

14. it may show a “zone of inhi-

bition.”

It is evident that since there are
thousands of species of fungi, no sin-
gle fungicide is likely to be effective
for all cases. Many of the species
have the ability to become acclimated
to various types of poison, so that a
compound which at one time is highly
lethal might later allow them to thrive
in its presence. 1t is well to keep in
mind that even after a fungus growth
is killed, some of the carbohydrates.
etc., of these filaments remain on
equipment and may cause electrical
difficulties or serve as a nutritional
foundation for later mold growth. It
therefore follows that it is important
that a fungicide prevent the germina-
tion or filament growth of a mold in
the immediate vicinity of the treated
materials as well as on the materials
themselves. Because of this feature,
a fungicide is sometimes classified on

“the basis of its zone of inhibition in
spore suspension tests in the labora-
tory. The “zone of inhibition” is that
area around a treated material in a
nutrient-agar plate test in which there
is no fungus growth (a clear area).

Recently much emphasis has been
placed on the zone of inhibition. How-
ever, the authors do not overempha-
size the phenomenon when testing a
fungicide with spore suspension tests
in the laboratory, because the pres-
ence of a wide zone of inhibition indi-
cates one of three things; sublimation,
reduction, or leaching of the fungi-
cide. We believe that there is a like-
lihood for the misinterpretation of the
effect which may in the last analysis
be detrimental rather than beneficial.

)
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If the creation of a zone around a
treated object in which no growth oc-
curs is the result of the slow vapori-
zation of the toxic agent, the effect is
very likely desirable in cases where
there is very little air circulation
within the equipment. This is not the
case in larger pieces of equipment.
The fact that this effect is likely duce
to the leaching, reduction, or subli-
mation of the toxic agent has heen
borne out by numerous observations
in this laboratory. Parts which have
been cultured for some time and which
have shown the existence of an inhib-
ited zone. have been removed from the
agar plates during the course of exam-
ination. In many of these instances,
continued culturing has shown the
area originally inhibited to he perma-
nently sterile.

The following procedure has been
found to be valuable when testing the
effectiveness of a new fungicide. Va-
rious percentages (ranging from 1,7
up to 15%) of the fungicide are pre-
pared in waxes, lacquers, and var-
nishes. Wires, small picces of bake-
lite, fabrics, filter paper, etc., are then
dipped, painted, vacuum impregnated,
or sprayed with the above prepara-
tions. Before wax samples, with the
fungicide added, are tested. they are
heated for eight hours at 300 F. to
determine if any of the fungicide is

driven off. Lacquer and varnish coated

materials, with the fungicide added,
undergo a similar test. The latter is
known as a ‘“leaching test.” It in-
volves soaking the treated materials
in distilled water for six hours and
drving at 85°C for twe hours. Fach
test sample is subjected to two con-
secutive mycological tests, the pre-
sumptive and determinative tests. The
presumptive test is an inoculation and
spore suspension test run on a nutri-
ent-agar medium, incubated at 32°C
(89.6°F) for seven to nine days with
the relative humidity between 90 and
95c.  Usually the presumptive test is
suflicient to determine the presence or
absence of fungus growth on the sam-
ple materials. If this is not the case,
the determinative test is used.  This
test involves taking the sample mate-
rials (inoculations or spore suspen-
sionsg) from the first test and incubat
ing them under similar conditions for
fourteen to twenty-one days in a non.
nutrient-agar medium. If any fungus
growth occurs at all in the second test,
il must occur on the sample materials
themselves because no nutritional in-
gredients are included in this agar
medium.

On the bhasis of the presumptive
mycological tests, materials fall intn
three rather distinet groups.  These
are:

1. those materials which definitely

(Continued on puage 39)
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Electronic Treatment

A NEW treatment, which promises

more efficient cameras, micro-
scopes, field glasses and eyeglasses
after the war, consists of applying a
film of a specific transparent material
to both sides of the glass to a thick-
ness of 5 millionths of an inch. This
film, the thickness and hardness of
which is controlled by electron tubes,
increases transparency by minimizing
the tendency of the glass to reflect
light.

This is just one of the everyday ap-
plications of electronics to improving
necessary items, according to Mr, Fred
W. Wentker of RCA who made the
announcement of this new processing
technique. The Electronic Apparatus
Section of RCA Victor Division is re-
sponsible for this development.

b * *

W. E. Gun Director

E success of the Battle of London
against the robot bombs is in a
large measure due to the product of
American ingenuity, it has been re-
vealed.
The electronic gun director, devel-
oped in the Bell Telephone Laborato-
ries and manufactured by Western

lduslrial

Review

EBlectric Company, is playing a vital
role in the accurate gunfire which is
bringing the robots down short of
their targets.

Almost immediately after a bomb
leaves the launching site, its position
is plotted on a large chart. In a few
seconds its course is evident and word
is flashed to aircraft and to anti-air-
craft .gun batteries. As the flying
bomb approaches the range of the an-
ti-aircraft battery, the operators of
the ‘““tracker” unit of the electrical
gun director spot the bomb in the two
telescopes and follow its course. As
these telescopes follow the course of
the robot, a mechanism is set in mo-
tion which transmits the altitude an-
gle and the azimuth angle to the com-
putor unit.

At the same time another instru-
ment called a “height finder” feeds
the computor information concerning
the actual height of the approaching
robot. The computor plots the robot’s
distance, course and speed, aims the
anti-aircraft gun and sets the fuse of
the shell so that it will burst at the
proper moment for a hit. In making
these calculations, the computor takes
into consideration such items as the
muzzle velocity of the gun, shell drift
due to spin, air density, time of the

Diagram showing the mechanism of a robot bomb.
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shell's flight, pull of gravity on the
shell, direction and velocity of the
wind and the distances from the
tracker to the gun itself.

The increased success in bringing
down the robots has been attributed
to this device.

] L ] L

Glass-to-Metal Seals

IN order to prevent leaks and mois-

ture damage in various capacitors
and resistors, the Sprague Electric
Company has developed and perfected
a new glass-to-metal seal.

In the case of capacitors, the usual
ceramic terminals are supplanted by
those made of glass. These glass
bushings are sealed by an exclusive

Sprague process direct to the metal
capacitor container and do not require
adjacent metal rings with “matched”
temperature coefficients of expansion.
In the case of the Koolohm Resistors,
the resistance unit is encased in a spe-
cial glass tube which is sealed directly
to the metal ends. The resulting seals
make the glass and metal a solid, in-
tegral unit. They are leak-proof,
shock-proof, and humidity-proof. The
component is constructed without the
use of organic bushings or other ma-
terial subject to fungus attack.

The seal sizes range from very small
up to 3” in diameter. Capacitors and
resistors utilizing the glass-to-metal
seals are now available in 8,000 differ-
ent electrical characteristic combina-
tions. -

Complete information on this line of
components will be forwarded to in-
terested persons requesting it from
Sprague Electric Company, North
LAdams, Mass,

* & =

Ferrograph

NEW piece of industrial elec-

tronic equipment was demon-
strated recently at the Franklin In-
stitute in Philadelphia by Dr. E. R.
Mann, director of the Materials Test
Laboratory of Allen B. DuMont Lab-
oratories, Inc. ‘

This unit facilitates the testing and
checking of materials or finished
pieces in accordance with various
metallurgical factors. The Ferrograph
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provides simple and instantaneous
comparisons of ferrous materials as to
analysis and heat-treatment.

At the same meeting, the Cyclo-
graph, a unit for the non-destructive
checking of non-ferrous as well as fer-
rous metals was also demonstrated.
This instrument permits the checking
of various metallurgical factors such
as analyses, case depth, depth of de-
carburization, amount of cold work-
ing, brittleness and structure. The
Cyclograph automatically sorts com-
ponents according to these factors.

The development of these units is
the work of the Allen B. DuMont Lab-
oratories, Inc., Passaic, New Jersey.

L % %

Spectrometer
THE North American Philips Com-
pany, Inc., has introduced a new
instrument for measuring distribution
and intensities of X-ray reflections.
This unit, known as the Norelco Gei-
ger-counter X-ray Spectrometer, has
some advantages over the conven-
tional diffration procedures in certain
applications. The spectrometer pro-
vides a rapid method for determining
location and intensity of diffracted
rays directly.

A scanning device, having a Geiger
counter tube arranged to traverse a
graduated quadrant, is used in combi-
nation with suitable scaling circuits.
The intensity measurements are quan-
titatively accurate and can be used to
determine composition of crystalline
mixtures. Quantitative analyses of
mixtures can be obtained in a matter
of minutes.

In operation, the specimen inserted
in the specimen holder intercepts the
X-ray beam and deflects portions of
it at various fixed angles. When the
Geiger tube is moved around its quad-
rant it measures angular displacement
and intensity of the deflected beams.

A d.c. microampere meter reads in- .

tensity; the quadrant marked in de-
grees shows diffraction angles. A
stepping counter, employed in con-
Jjunction with a specially developed
scaling circuit provides means for ex-
acting quantitative determination of
intensity.
* %k

Metal Plating Glass
A NEW process which achieves a

high degree of adhesion in plat-
ing to glass and ceramics has been
developed by Electro Plastic Proc-
esses of Chicago.

Laboratory and field tests of this
new process indicate greatly improved
hermetic sealing. Tests on Pyrex glass
have been conducted by heating the
solder sealed piece to 350 degrees F.
and immersing it immediately into dry
ice, which indicates the adaptability of

ERGINEERING

the new process for all temperature
ranges. Adhesion obtained is said to
be better than that of other commonly
used methods.

Any normal soldering method is sat-
isfactory, iron, oven or electronic and
no special solders are required.

The process is adaptable to the her-
metic sealing of such electrical com-
ponents as resistors, condensers, small
relays, transformers, and instruments.
Either glass or ceramic cases can be
plated with a metallic band for solder-
ing to metallic end caps or insulators
plated for solder sealing to metallic
containers.

Full details of the process may be

obtained by writing direct to Electro
Plastic Processes, 2035 West Charles-
ton Street, Chicago, 47, Illinois.

* k%

Plastie Data
NEW and informative 12 page
booklet entitled “Polyethylene
Resins” has been issued by the Plastics
Division of Carbide and Carbon Chem-
icals Corporation for the instruction of
engineers.

The booklet describes the forms,
properties, fabrication procedures, and
uses of this new group of thermo-
plastic materials. Interesting data
tables are included which present
graphic summaries of the plasticity,
electrical properties and thermal ex-
pansion of this latest resin.

Copies of the booklet are available
to qualified persons, engineers, chems-
ists and executives, upon request to 30
East 42nd Street, New York 17, New
York.

% & »
Template Booklet
A NEW fourteen page brochure en-
titled ‘“Precision Lofting” has
been issued by the Template Reproduc-
tion Company for engineers, tooling
and production executives.

Easy-to-install . . .

com-

pact . . . quiet-running . . . economical . . . these

are the features ' which make Pilot Blowers ideal

for the important job of air circulation and ventilation in Radio Equipment. Avadilable
in standard models to move from 15 to 100 C.F.M. Write for Bulletin 507.

> ‘‘SHADED POLE” F. H. P. MOTORS

Tell vs what your requirements are and we will
send you ‘‘fact sheets'’ giving complete specifica-
tions on these dependable, efficient, low-cost
Motors. For continuous or intermittent duty with
H.P. rafings ranging from 1/15 to 1/500 H.P. and
from 1550 to 3400 R.P.M. Plain round or with base
or resilient mounting . . . open or enclosed cases.

F. A. SMITH MANUFACTURING CO., INC.
901 DAVIS ST. @ ROCHESTER 2, N. Y.

SHADED POLE

MOTORS

CENTRIFUGAL

_ BLOWERS
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Basically the method involves the
mechanical reproduction of full size
detail drawings directly on tooling ma-
terials. Considerable manual duplica-
tion of scale drawings, and manual
transferring from blueprints to tooling
materials are eliminated. Of particu-
lar value is the fact that all parts be-
ing tooled to these specifications are
interchangeable and identical.

Persons interested in obtaining a
copy of this booklet should address
their requests direct to the company at
401 Broad Street, Philadelphia 8, Pa.

* %* *

R.F. Heating

THE proper use of r.f. heating is

capable of boosting production two
to ten times that obtainable by other
heating methods, according to S. S.
Schneider, electronics engineer for the
Radio Division of Westinghouse Elec-
tric and Mfg. Company.

While the development work on this
form of processing is not complete,
already high frequency heating has
speeded war production and cut the
number of rejects through its use.

Dielectric heating is being used exten-
sively in the curing of plastics, the
drying of synthetic binders for mul-
tiply plywood and in many other fields.

The second basic type of high fre-
quency heating, induction heating, is
being used in the case hardening of
gear teeth and bearings, in brazing,
soldering and heat treating. As much
as 20 percent of the time and cost of
manufacturing has been saved by this
method of heat treating over the older
methods which require scale removal
and other postmanufacturing process-
ing.

* * *

Ceramic Insulation

AFTER seven years of research, the
Sprague Electric Company of
North Adams, Mass.,, has announced
the development of a process for de-
positing a thin ceramic coating on
copper, nickel and other types of wire.
Full details will be forwarded to in-
terested persons by the Sprague Elec-
tric Company, upon request.
A
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Control Circuits
(Continued from page 19)

dQ: , QR |, Q) _ ..
Rigt TRe T ¢ =8
cpaoRitRi _ . dQ,
CE+Q i = — CRED. ... )
Let
RR. R +R, R
R — 4 —3 —l
R o Bt L.

Substituting (6) in (5) gives
_ Q:R,; _ dQ:
CE+—R = —CR’Y ........ 7

or, writing as an integral,

/—CRl /_CE+Q,T12, ....... ®

Integrating yields

.t o dQn
CR, /—CE—!—le—

R o dQv  _
R, J —CER o
/ R1 +Ql

L_g_j_lik [ - g?R-i— Q 1 e n s n e 3w )
ln[_cliR +Ql] +Ink =
ln%k _CTEIB+Q1]£ .......... (10)

where In k is the constant of integra-
tion, and ln indicates log to the base e.
Let t =0, then Q, =0 and

lnk[—gg—lR+Q, =0.........(D

Solving for k gives

k[—% Ri o

R, | ~Vk=-CEr

Substituting (12) in (9), cross-multi-
plying and taking anti-logs,

tR1

- o R, CER
CRIR — _ _>1 Ty e
€ ‘ CER [Ql R, ] r(13)

Simplifying and solving for Q,,

-
-t
Q = C—EBD = CR] .......... (14)
1
When t =CR,
-1
Q1=CI-I;:?[1—¢ ];
QR; _ \
CR =~ E [0.632]..... Lol oy i (15)
thus 4
Ec = E{0.632]7 . s o (16)

Eri =E —Ec =E [0.368]........ a7

It is clear that when t = CR, the po-
tential of the cathode must reach a
value which will cut off the tube.
Therefore, the bias to be applied
through R, between (A) and (B) must
equal — (.368E + cut-off voltage), e.g.
— (.368E + 5).

The value of R, may. be obtained by
solving (6) for R,, multiplying nu-
merator and denominator by C and
substituting t for RC, giving

Ry = f g e (18)
For example, assume E =300 volts,
E; (cut-otry = — 9 volts, ¢ = 1 #fd,
R: = 1 megohm, t =.5 sec. (30 cps.),

R, = -~ .5 sec X 1 megohm
'~ 5sec — 1 megohm X 1 ufd
= 1 megohmi. s iveivessans wnals (19)

and the bias is given by — (.368 X

3001+ 5) =—115.4 volts. If t=1/60
second, (1 cycle), R, is

- 6%) X 1 megohm
R, = i
60 1 megohm X 1 nfd

=16,9500hms. ... .. .......... 20

It should be noted that equal values
of R, and R, have been dealt with at
.5 second. A wider range of values of
R, between .5 and 1/60 second may be
calculated by initially setting R, larger
than R,.

In many welding operations, timing
controls are required to apply the
heating current and allow a cooling
interval at alternations ranging from
one cycle “heat” and one cycle ‘“cool”
upwards. Seam welding, in which the
work progresses between roller type
electrodes, is used to produce gas-
tight line welds, and the accuracy re-
quired for production work is possible
only with electronic timing controls.
Spot welding is often done at regu-
larly spaced intervals, both in time
and physical separation, and is usually
called pulsation welding when timed
in this manner. The special heat treat-
ments necessary for producing high
quality welds with certain metals may
be included as a part of the program
of welding operation. Auxiliary tim-
ing controls are designed to follow a
pattern of current application that
provides pre-heating and post-heat
treatment of the weld. Such devices
must include facilities for independent
adjustment of accurately timed heat-
ing currents as well as specific cooling
intervals, and the precision possible
with phase shift methods of heat con-
trol is vital to satisfactory operation.
The circuits connected w.ith the in-
itiating switch in many electronic
welding controls are arranged so that
the entire cycle of events will be car-
ried automatically through to comple-
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Fig. 3. Baslc timing control circuit.

tion once the switch is closed, even
though it be released immediately.
One of the disadvantages of a.c.
welding equipment when used in con-
nection with non-ferrous metals is the
fact that very high currents are drawn
from single phase lines for abrupt and
brief periods. Aluminum and alumi-
num alloys introduce extremely criti-
cal requirements because of the nar-
row temperature ranges over which
they have weldable characteristics. A
slight excess of heat will cause them
to pass rapidly into a fluid state. In
order to avoid sudden demands on
power supplies, energy storage weld-
ing devices are used extensively. Both
capacitive and inductive methods ap-
pear in various equipments. In the
latter type the welding transformer is
designed with a large air gap and
cross section in order to store the re-
quired quantity of energy in its mag-
netic field. The primary d.c. current
builds up exponentially to a maximum
value determined by the d.c. resistance
of the coil. The rate of change at this
time is relatively slow and the voltage
induced in the secondary does not pro-
duce enough current flow to heat the
work greatly. At a controlled time the
primary circuit is opened, and the
abrupt collapse of the primary field
causes a high current of low voltage to
surge through the secondary. The
welding current required for various
types of work is controlled by limiting
the time during which the primary
current is allowed to rise. Magnetic
energy storage welding equipment is
usually supplied through rectifying
circuits. Three phase half-wave cir-
cuit arrangements are generally used
with ignitrons controlled and protected
from reverse currents by phanatrons.
Where capacitors are used to store
electrostatic energy in welding ma-
chines, they are usually connected in
the primary circuit of a specially de-
signed welding transformer. The ca-
pacitance required for direct discharge
through the secondary would be un-
reasonably large. The quantity of

welding current together with the rate
at which it is delivered to the work,
depends on the total capacitance and
the voltage to which it is charged, as
well as the inductive reactance and
d.c. resistance of the discharge circuit.
Ignitron circuits are used in the dis-
charge path and three phase full-wave
combinations of phanatrons and thyra-
trons in rectifiers are used for charg-
ing. The capacitors are in an order of
magnitude greater than 120 micro-
farads and instantaneously present an
effective short circuit, hence limiting
methods must be introduced in the
charging circuits.

The requirements of resistance weld-
ing for various combinations of elec-
tronic control methods have greatly
influenced the rapid development of
new designs. This progress will in-
evitably produce new patterns of in-
ventive thought with respect to other
industrial applications of electron
tubes.

REFERENCES

“Fundamentals of Electronic Control for
Resistance Welding,” General Electric Com-
pany Bulletin containing five articles. (Re-
printed from 1952 and 1943 issue of Elec-
tronics) by H. L. Palmer, M. E. Bivens,
S. A. Clark, G. L. Rogers and Barton L.
Weller of the Industrial Control Engineer-
ing Division.

Westinghouse Electric and Mfg. Co. Bul-
letins on Weldotrol and other resistance
welding control equipment.

“Applied Electronics” by E. E. Staff, M. I.
T., Johm Wiley and Sons, 1943.

“Resistance Welding” by J. D. Goodell,
Radio-Electronic Engineering, November,

1944.
“Peaking Transformers,” unpublished
mss., W. D, Mathews. NG

Flux Gate Compass
(Continued from page 6)

other points. A deviation of as much
as 18 degrees may be corrected, al-
though for good practice, the maxi-
mum uncompensated deviation should
not exceed 6 degrees. Magnetic vari-
ation up to 56 degrees east or west
may be introduced at the master indi-
cator, and this correction automat-
ically affects the repeater indicators.

In general, the repecater indicators
follow the master indicator very
closely. In cases where there are dis-
crepancies, it may be necessary to
prepare a correction card.

This compass system, which was de-
veloped and is now being produced by
the Eclipse-Pioneer Division of the
Bendix Aviation Corporation, has been

installed in thousands of military air- |

craft and has seen duty in all parts
of the world. ~O~

Fig. 9. Block diagram of compass.
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specialists . . . because
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LUCITE GEAR CASES

Gear case covers made of ‘“‘Lucite”
methyl methacrylate resin are now be-
ing used to protect quartz crystals and
mechanisms during the precision cut-
ting operations.

In this application, “Lucite’’ permits
continuous readings of vernier calibra-

tions during the cutting while the con-
vex cover prevents the destructive
coolant and the quartz abrasive from
damaging the delicate operating parts
of the cutter.

“Lucite,” a product of the E. I. du
Pont de Nemours and Company, was
selected for this application because of
its superior optical qualities, freedom
from distortion and ability to meet tol-
erances within ten-thousandths of an
inch. The device is made by Robert H.
Clark Company of Beverly Hills, Cali-
fornia.

LABORATORY FURNACES

A complete line of high temperature
laboratory furnaces with maximum
temperatures of 2750 degrees F., and
operating temperatures of 2500 degrees
F. has been announced by the Harper
Electric Furnace Corporation.

These furnaces are built for indus-

trial and school laboratory uses where
materials are to be heated in an oxi-
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dizing atmosphere at temperatures
above those attainable with metallic
elements. They also have many ap-
plications where special conditions are
involved, such as rapid heating, or
heating in special atmospheres not in-
jurious to silicon carbide.

These units are available with either
a plug type or a counter-balanced
door. Furnaces are made in various
sizes with chamber dimensions of 2%"”
x 3%"” x 5” or 5%" x 6” x 18”. They
are available for bench mounting or
with legs for floor mounting.

Complete specifications will be for-
warded to those requesting them from
the Harper Electric Furnace Corpora-
tion, Niagara Falls, New York..

SNAP SWITCH

Reported to be the smallest fully en-
closed snap-action switch ever built,
the new Miniac is only 17%4” thick,
136" high and 1344” long.

This switch is engineered on the roll-
ing spring principle, but with new de-

- -
opTURT %0.2 231703

sign features and in a smaller size.
The unit is fully enclosed in a bake-
lite case with four mounting holes,
350" diameter. Actuation is by means
of a stainless steel pin plunger. All
‘parts are non-corrosive and all con-
tacts are of fine silver.

The main blade, the contact blade
and rolling spring are made of beryl-
lium copper. The unit is rated at 15
amps., 115 volts a.c. The switch is fur-
nished in single pole, normally open
and normally closed, double throw.
The design is such that leaf type or
overtravel plunger type actuators may
be attached to the case.

Further details of the switch may be
obtained by writing direct to the Acro
Electric Company, 1363 Superior Ave-
nue, Cleveland 14, Ohio.

EDISON METER

Information has recently been re-
leased by the military on the new elec-
trical ratio meter which is being
manufactured by the Instrument Di-

vision of Thomas A. Edison, Inc., of
West-Orange, New Jersey.

Although this unit has been in pro-
duction and use for the past few years,
this is the first public announcement
of this new development. The prin-
ciple use thus far has been in connec-
tion with a temperature sensitive re-

sistance bulb to indicate temperatures
at various critical points about air-
craft, but its application to a number
of other uses is in the process of de-
velopment.

The design of the meter incorporates
a small moving permanent magnet
vane, the position of which is governed
by the ratio of the currents in two sets
of stationary actuating coils, placed at
an angle with one another. This ar-
rangement provides a rugged con-
struction and permits the elimination
of all hair springs. The movement
may be adapted to any service in
which it is desired to indicate the ra-
tio between the values of two currents
or voltages, independent of their mag-
nitude. A small pull-off magnet is at-
tached to the upper bridge in case it
is desirable to have the pointer swing
off one end of the scale when de-ener-
gized.

Coil resistances up to 1000 ohms are
feasible, and the instrument will op-
erate dependably at currents down to
3000 microamperes. The scale span
ordinarily covers 120 circular degrees.

PLUG-IN TIMERS

In order to provide greater flexibility
in the control of resistance welding, the
Weltronic Company has introduced.a
new universal timer with interchange-
able “plug-in” type control panels in
order to provide conversion of timing
controls to any of the NEMA standard
types in a few seconds.

The design of the complete range of
new weld and sequence timers incor-
porating a universal cabinet and power

'supply unit and a series of individual

control panels that can be inter-
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changed without the use of tools or re-
wiring, permits any resistance welder
to be immediately available for any
type of welding within the capacity of
the control.

The Universal power supply unit is
adaptable for 115, 230, 575, or 460 volts,
50/60 cycle a.c. service by shifting one
jumper.

Complete details of application may

be obtained upon request to Weltronic
Company, 19500 West Eight Mile Road,
Detroit 19, Michigan.

AUTOMATIC SELECTOR

A new small and lightweight se-
lector which occupies approximately
half the space required by other se-
lectors of comparable range has been
introduced by Federal Telephone and
Radio Corporation.

This unit, known as the FTR 800
automatic selector, is a multi-contact,
high-speed switch adaptable for use as
an automatic or remote control device
for railroad, radio, airport and many
industrial applications.

This unit will make connection be-
tween a number of given circuits and

a similar number of other circuits,
each pre-selected from a group; con-
trol and perform various operations
among a group of circuits by making
consecutive individual connections;
act as a timing device or switch when
it is used in connection with time-
pulsing apparatus. It may also be
used in telegraph or electronic equip-
ment, remote control and signaling
systems, testing and radio control.
The rotor assembly is operated by a
stepping mechanism which responds to

ENGINEERING

current impulses. Atter each impulse,
a reed suspended pawl engages a
ratchet, moving the wipers one step
forward over the bank contacts.

The stepping mechanism may be
controlled manually, or automatic
control for the stepping magnet may
be provided by interrupter springs,
electronic circuits or relay circuits.

The wipers on the rotor may be of
either of two types; double-ended or
single-ended. According to the type of
wiper used, this selector can be ar-
ranged to have a capacity of from one
to three 2-row levels of 22 points each
or from one to six single-row levels of
11 points each.

The dimensions of this selector are
2%"x3% "x3%"”. Operating life is es-
timated at 4,000,000 revolutions.

Complete information regarding
these units may be obtained from Fed-
eral Telephone and Radio Corporation,
28 Halsey Street, Newark, 1, New
Jersey.

CIRCUIT BREAKER

Littelfuse, Inc., has announced a new
circuit breaker which is relatively free
from the effects of extreme high and
low temperatures.

The performance of this unit is due
primarily to a new construction which
utilizes bi-metal for releasing the trig-
ger. No appreciable mechanical load
is exerted on the bi-metal as it trips
the breaker.

While this unit is primarily designed
for military uses, its high time lag
makes it suitable for the protection of
motors and other equipment which
have high starting surge currents.

The range for this unit is from 5 to

50 amperes at 32 volts, a.c. or d.c. It
is capable of breaking 2500 amperes on

short circuits. The actual trip tem-
perature of this breaker is 350 degrees
F. without flow of current.

The breaker is housed in a moisture-
proof bakelite case, 2%” x2"x3%".
The unit may be panel mounted by two
8o screws, 4" long.

Further details may be secured by
writing Littelfuse, Inc., 4757 Ravens-
wood Avenue, Chicago 40, Illinois.
TROPI-PRUF RESISTORS

A new method of manufacture which
prevents deterioration and failure due
to fungus and humidity is being used
by the Instrument Resistors Company
in producing their line of “Tropi-Pruf”
resistors.

Each component is enclosed in a spe-
cial bakelite case. After complete de-
hydration, the resistor is carefully
sealed in a special compound, and fur-
ther made impervious to atmospheric
conditions by means of a bakelite cap
which is accurately machined to fit
the bakelite case. The leads are bare

(Continued on page 40)

NOT ONLY Radie Performance
- | but M

ASSEMBLY AND
PRODUCTION

deprend on Uhe

SCREWS — BOLTS —NUTS —WASHERS g0« decily

Radio performance is made more dependable, trustworthy, when Sterling
Bolt Company supplies your metal fastening. Available from one source is
a wide variety of bolts, nuls, screws, rivets and washers of every type, size
£ and shape, of every metal, plain or plated, for every fastening job. Heads
o are uniform; threads accurate; slots, clean, true-centered —all carefully in-
i spected. Packages or bulk. Precision tested for precision performance,

% SEND YOUR ORDER TODAY

STERLING BOLT CO.

203 W. TACKSON BOULEVARD, CHICAGO &, ILLINOIS
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License Applications
SEVERAL additional requests for

frequency allocations have been
filed for commercial and experimental
stations in the video band.

WAVE, Inc. of Louisville requests
channel 1 for that city on a commer-
cial basis. Channel 5 in Indianapolis
was requested by the Indianapolis
Broadcasting Company, channel 8 in
Seekonk, Massachusetts, was re-
quested by Francis Taylor and the
Central Ohio Broadcasting Company
has petitioned for channel 8 in Colum-
bus.

Two experimental licenses were re-
quested; Philco requesting channel 4
in Arlington, Virginia, and the Zenith
Corporation asked for assignment on
488,000 to 504,000 kilocycles.

Additional requests include: Yankee
Network, channel 9 in Hartford,
Conn.; Filene's Television, Inc.,, chan-
nel 7 in Boston; Times-Herald, chan-
nel 8 in Washington, D. C., and Inter-
mountain Broadcasting Company,
channel 1 in Salt Lake City, Utah.

* * *

Video Ready—Joyce
HOMAS F. JOYCE, RCA executive,
told the FCC allocation hearing
that television is ready to be sold to
the public as soon as the material and
manufacturing facilities are released
from war work.

He made a strong appeal for adop-
tion by the FCC of the frequency al-
location proposals previously sub-
mitted to the hearing by the Televi-
sion Panel of the RTPB.

Mr. Joyce also revealed at the hear-
ing that RCA was prepared to offer
greatly improved postwar television
receivers to the public ranging in price
from about $150.00 for a table model
to $395.00 for a large projection model
which would incorporate both FM and
standard broadcast as well.

RCA expects to invest ten million
dollars in the development of postwar
television, according to Joyce. How-
ever, neither RCA nor any other com-
pany is in a position to make such a
large capital investment unless the
standards and frequency assignments
are fixed.

Stressing the importance of giving
television the go-ahead in order to
provide postwar employment, Mr.
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Joyce who is head of the radio, phono-
graph and television department of
RCA Victor, predicted that in the ra-
dio industry alone, employment at the
end of the fifth full year will be
approximately 600,000 as against a
peak employment of 300,000 in 1941.
At that time combined television and
radio retail sales should reach $1,442,-
000,000.

* % %

Television Now

ALLEN B. DuMONT has urged that

the FCC authorize immediate
postwar commercial television based
on present standards. Basing his re-
quest on three factors necessary to
start the wheels of the television in-
dustry moving, namely, that the rec-
ommendations of the Panel 6 of the
RTPB should be followed, adoption of
suitable allocations will result in the
rapid design of home receivers which
is being withheld because of the pos-
sibility of frequency changes, and re-
conversion of plants that are no longer
engaged in war production can be
made as quickly as possible. Mr. Du-
Mont pointed out that ‘“hundreds of
thousands” of persons could be gain-
fully employed immediately.

War time engineering improve-
ments can be incorporated “immedi-
ately and without delay” in the new
television transmitters and receivers,
according to Mr. DuMont, without al-
tering present standards.

* * *

WRGEB Survey

CCORDING to a recent survey

made by WRGB, the General
Electric television station in Schenec-
tady, sixty percent of the sets in the
Troy, Albany and Schenectady area
are tuned in for the average telecast
over WRGB.

This high average, Mr. R. L. Gibson
of the GE Company asserted, cannot
be attributed entirely to the novelty of
television, since WRGB has been oper-
ating for five years and has presented
more than 900 programs. It can prob-
ably be attributed, in part, to the fact
that WRGB is only on the air four eve-
nings each week, he continued.

From four to five persons per re-
ceiver were reported watching the
programs, and 26% of the average
audience was under 18 years of age,

indicating that television has a tre-
mendous appeal for youngsters.

Audience preference polls indicate
that live talent shows are more popu-
lar than movies with the added advan-
tage of clearer reception. However,
Mr. Gibson feels that when movies are
made for television exclusively that
many of the objections to this type of
transmittal will cease.

* ® »

Advertisers Want Video
E Television Broadcasters Asso-
ciation, Inc., presented two adver-
tising agency executives at the FCC
hearings on video allocations. Mr.
Frederick Long of Batten, Barton,
Durstine and Osborne, Inc.,, and Ray-
mond E. Nelson of Charles Storm
Agency asserted that the advertisers
were ready to accept television as an
advertising medium, now.

Mr. Nelson reports that after careful
experimentation the Storm agency is
prepared to present professional pro-
grams. - He says that television as
an advertising medium will produce
results that will stagger the imagina-
tion.

® ok X

REKO Television
ALPH B. AUSTRIAN, executive
vice-president of RKO Television
Corporation, recently told members of
the Publicity Club of New York that
although television is generally re-
garded as primarily a concern of radio
broadcasting companies, the technique
of Hollywood film producing will be a
vital factor in establishing the quality

and nature of selected material.

Mr. Austrian does not feel that there
is a competitive factor between motion
picture entertainment and television,
as television programs will be different
in nature from the feature film cre-
ated for theater exhibition. Construc-
tion and operational costs will become
a dominant consideration in bringing
about desirable television, according to
Mr. Austrian. :

& * &
Video Courses
E New School for Social Research
at 66 West Twelfth Street, New
York has announced the formation of
classes in radio technique and radio
writing together with a radio work-
shop and a television laboratery under
the direction of Nathan M. Rudich.

The television laboratory will meet
on Tuesdays at 8:30 P.M. The televi-
sion laboratory is designed especially
for production personnel, directors, de-
signers, musicians and others. The
laboratory, using advaneed students
from the Dramatic Workshop, prepares
a series of telecasts on 'WABD, the
DuMont television station.
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CALENDAR

JANUARY

22-26—American Institute of
Elecetrical Engineers. Technical
Meeting, New York, N. Y.

MARCH

The First National Products of To-
morrow Exposition, Chicago Coliseum,
Chicago, Illinois. Tentatively set for
the 1st.

APRIL
22— National Electrical Whole-
salers Association, 37th Annual Con-
vention at The Stevens, Chicago, Il-
linois.
* * ] *

MONTHLY MEETINGS
Association of Electronic Parts
& Equipment Mfrs. J. Arthur Kealy,
Secretary pro tem, 77 W. Washington
St., Chicago, Illinois.

‘2nd Thursday each month at the
Electric Club of Chicago.

* % * *

The Representatives. R. Edward
Stemm, Secy., 21 E. Van Buren Street,
Webster 4840. Chicagoland Chapter,
Chicago, Illinois.

Luncheon meeting 1st Monday each
month.
* * * ]

Sales Managers Club, Hotel New
- Yorker, New York. Walter Jablon,
Secy., Hammarlund Mfg. Co.

Lunch meeting on the 4th Wednes-
day each month.

£ k% %

I. B. E., Chicago Section. Alois W.
Graf, Secy., 135 So. LaSalle St., Chi-
cago, Illinois. Central 4060.

Meeting January 19, 1945, Central
Y.M.C.A.,, 19 So. LaSalle Street, Chi-
cago, Illinois. “Television Develop-
ment” will be presented by Dudley E.
Foster, Majestic Radio and Television
Corporation. Also scheduled is a sec-
ond paper on ‘“Television Distribution
Systems.”

ENGINEERING

Fungi

i (Continued from page 31)

support fungus growth;

2. those materials which seem to
support fungus growth; but it is
doubtful whether the materials
tested are the source of nutri-
ment for the fungus growth; and

3. those materials which inhibit,
prevent, or kill fungus growth.

The usual types of molds are used
when first investigating the mycologi-
cal properties of a new fungicide.
These types are Chaetomium globosum
(86205), Aspergillus niger (#6277),
Trichoderma koningi, and Penicillium
luteum, or Penicillium funiculosum.
If the results with the above types are
favorable, numerous additional fungi
are used under identical conditions.
However, if the results with the usual
types of molds are unfavorable, no
further tests are made.

A considerable amount of work has
been done on component parts which
have been previously treated. In such
cases the object of the experiments is
to test the procedure of treatment and
to determine whether or not materials
are fungus resistant. Routine myco-
logical tests involving inoculations and
spore suspensions are then employed.
When various materials treated with
several or many fungicides of different
percentages are tested, a more exten-
sive procedure is necessary. For ex-
ample, when celanese, glass, and cot-
ton braided radio instrument and
hook-up wire, treated with various

| percentages of a'number of fungicides

are tested, leaching and non-leaching,
corrosion, toxicity of samples, pre-

sumptive and determinative tests, and
use of numerous fungi in spore sus-
pensions and inoculations are involved.

Of the numerous types of fungicides
tested, the organic mercury compounds
appear to be quite satisfactory. This
belief is based on hundreds of fungus,
corrosion, leaching, etc., tests. How-
ever, considerable thought and words
have been expressed as to the danger
of toxicity. While it is true that there
is always danger of toxicity when or-
ganic mercury compounds are used as
fungicides, especially to the employees
of the lacquer, varnish, paint, etc., in-
dustries, these difficulties are not in-
surmountable.

The percentages of a fungicide are
usually based on the total solids con-
tent. In lacquers and varnishes, where
the total solids content varies belween
25 and 50%, the amount necessary to
render this coating material fungus
resistant runs beiween 0.25 1bs. and
0.50 Ibs. of fungicide for 100 lbs. in a
1% mixture. Toxicity must also be
taken into consideration for personnel
handling the prepared and fully dried
wire, bakelite, etc. Concerning this
point, hundreds of patch tests (to de-
termine toxicity) have been performed
on the organic mercury compounds at
low percentages. The results of these
tests seem to indicate the lack of tox-
icity in prepared samples. Nevertheless,
investigators still feel that there is a
possibility of the accumulation of
poison by individuals handling fully
prepared materials containing organic
mercury compounds even at these low
percentages. Conclusive evidence for
or against accumulative poisoning
from such compounds has not been
substantiated.

finish.

Precision Plating for Electronics

We are desirous of adding a few electronic accounts
to our list of satisfied clientele.
tronic equipment manufacturers lies in precision Gold,
Silver, Nickel, Copper and Brass plating. Also Nasat

Our specialty for elec-

Our work has proved highly satisfactory to the most
exacting of electronic equipment manufacturers. = No
order is too large or too small.

United Metal & Plating Works

39-30 61st STREET, WOODSIDE, LONG ISLAND, N. Y.
HAvemeyer 6-8896
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It is well known that selenium rec-
tifiers are ruined by the presence of
minute quantities of free mercury in
a very short time. This immediately
suggested that materials treated with
a 1 or 1% % organic mercury com-
pound in a lacquer or varnish might
ruin a selenium rectifier. Conse-
quently, a series of tests with painted,
unpainted, heated, and unheated sele-
nium rectifiers were conducted. The
results of these tests were very favor-
able. Several manufacturers of sele-
nium rectifiers have substantiated this
point.

Other fungicides, such as penta-
chlorophenol and salicylanilide (10 or
15%, on the basis of solids content)
have given favorable results'in myco-
logical laboratory tests. Pentachloro-
phenol (10 and 15%, on the basis of
solids content) gives a very good ini-
tial result in laboratory tests as well
as a very wide zone of inhibition.
However, at these percentages, this
compound “leaches out” quite readily
(about 10% in eight hours). A con-
siderable percentage of the fungicide
in a vehicle is driven off when heated
for long periods of time. It gives off
a characteristically pungent odor.
This compound sublimates rather rap-
idly. It has been shown to cause der-
matitis, and in addition, its vapors are
irritating to the respiratory passages.
Some of the properties which
make this compound effective are its
protection against mold growth, pres-
ence of a wide zone of inhibition, high
solubility in waxes, lacquers, and var-
nishes, low cost, and absence of corro-
sive properties. Salicylanilide (at
15%, on the basis of solids content)
possesses all of the advantageous
properties of the organic mercury
compounds and pentachlorophenol. It
does not induce corrosion, does not
cause dermatitis, does not alter elec-
trical or physical properties of a

Table 1.

treated material, gives a zone of in-
hibition, does not “leach out,” and is
odorless, water white, and stable. The
zone of inhibition for a 15% lacquer or
varnish is distinct but narrow, This,
however, is not a disadvantage.

Up to the present time, an ideal
fungicide for use in waxes has not
been clearly demonstrated. It has been
shown that phenyl mercuric salicylate,
pentachlorophenol, and salicylanilide
are less effective in waxes than they
are in lacquer or. varnish.

A number of fungicides which pro-
tected materials when tested did not
show a distinct zone of inhibition. Be-
cause the presence of a zone of inhibi-
tion is not the most important feature
of an effective fungicide, its absence in
such cases does not necessarily rule
out the usefulness of the fungicide.
The purpose of a fungicide is to pro-
tect against moisture and fungus
growth without altering the basic fea-
tures of materials, such as electrical
properties, tensile strength, etc.

The problems of moisture conditions
and moisture resistance are as great
as, if not greater than, those pertain-
ing to the control of fungus growth by
the use of fungicides. In the field, it
seems that a higher percentage of dif-
ficulties in radio and radar equipment
is due to moisture conditions, while a
lower percentage of these difficulties is
due to actual fungus growth. This con-
dition is to be expected in field equip-
ment because moisture, as well as tem-
perature, is a determining factor in
mold growth. Consequently, the aim
in tropicalizing equipment is to render
treated materials water repellent as
well as fungus resistant.

At this time definite progress has
been made in the battle against dete-
rioration due to moisture and fungus
growth. All of the problems in tropi-
calization are by no means fully under-
stood. Continued scientific investiga-

A partial list of fungicides which have been investigated. A number have

been investigated for their fungicidal properties in the pure state, in waxes, lacquers,
and varnishes. Others have been investigated in various combinations with each other.

Phenylmercuric salicylate
Phenylmercuric oleate
Phenylmercuric acetate
Phenylmercuric nitrate
Phenylmercuric borate
Pyridylmercuric stearate
Salicylanilide

Chlorinated phenols

Puritized L. N
2-mercaptobenzothiazole
Paranitrophenol

2, 4, 5-trichlorophenol

Copper naphthanate
Dihydroxydichlorodiphenylmethanol
Aninilomethylbenzomercaptothiazole
Parachlorometacresol
Tetrabromoorthocresol

Parabromoorthocresol

Parachlorometaxylenol

2, 2'-dichloro-5, 5'-dihydroxydiphenyl-
methane

Paradichlorobenzene

Mercuric chloride

Ammonium thiocyanate

Orthonbenzoic sulfamide

2, 4-dinitrotoluene

Quinhydrone

Quinone

Jodoform

Resorcinol

Orthohydroxybenzyl alcohol

Chlorothymol

6-nitroquinoline

Toluhydroquinone
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tion is necessary if we wish to solve
these important problems. It is evi-
dent that not only does such a contri-
bution take its place among the de-
termining factors of the war, but it is
definitely felt that the final benefits
will add to the betterment of mankind
in the post-war era.

- @

New Produets
(Continued from page 37)

at the point of entrance through the
case, and are permanently and her-
metically sealed with a special com-
No creepage of moisture or

pound.

fungus growth can take place at any
point. Corrosion, electrolysis, or oxi-
dation are effectively barred from the
resistor unit by this method of en-
closure. A 62” mounting screw is an
integral part of the housing.

A special fungacidal coating is ap-
plied over the entire unit upon com-
pletion of the manufacturing proc-
esses.

The resistors are available in a wide
range of resistance values and wat-
tage ratings. Tolerances suitable for
either general or precision applica-
tions are also available. Full details
will be forwarded by Instrument Re-
sistors Company, 25 Amity Street, Lit-
tle Falls, New Jersey, upon request.

FUNGUS PROOF COMPONENTS

Matching the growing demand from
the armed services for components
protected against fungus growth,
Shallcross Mfg. Company announces
that the company’s Akra-Ohm fixed
wire wound resistors, and switches are
now available j:reated with anti-fun-
gus material which meet Signal Corps
Specifications No. 71-2202A. These
units are supplied without any manu-
facturing delay occasioned by the spe-
cial treatment.

Complete details as well as copies of
the Shallcross resistor and switch cat-
alogues will be sent on request to the
Shallcross Mfg. Company, Collingdale,
Penna.

CENTRALAB CONTROLS

Centralab has announced resump-
tion of the manufacture of the pre-war
type of midget and standard controls
using parts of aluminum, instead of
the wartime steel construction.
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Work has been started on some
types of midgets and eventually the
entire line will be of pre-war mate-
rials. The new parts have aluminum

—nsoye
My

shafts that extend three inches from
the end of a % inch bushing. They
feature Universal fluted mills that
simplify filing and allow for all types
of knobs. The wartime and the new
controls are illustrated for compari-
son.

Complete information about the new
line of controls will be forwarded upon
request to Centralab Division of Globe-
Union, Inc., Milwaukee, Wisconsin.

PLUNGER RELAY

A new improvement has been made
n the H-B Mercury Plunger Relay.
This refinement consists of a new
crown-shaped wire guide which has
been incorporated as a part of the
plunger to keep the plunger upright
and friction free.

As a result of this improved per-
formance, it is possible to achieve a
faster, cleaner break with no chance
for mercury splash or prolonged arc.
In addition, the arc is broken over a
new hardened ceramic material which
eliminates powdering and prolongs
service life.

These new relays are of the nor-
mally open series, available for a.c. up
to 440 volts and for d.c. up to 250
volts, with contact capacities as high
as 30 amperes. All of the relays have
hermetically sealed mercury-to-mer-
cury contacts which are positive, chat-
terless, noiseless and with no exposed
arc.

Complete information on this relay,
including prices, will be forwarded
upon request to H-B Electric Com-
pany, 6123 North 21st Street, Philadel-
phia 38, Pa.

.

J-B-T MINIATURES

Miniature frequency meters for in-
stallation in air borne units, portable
equipment and miniature panel boards
are now available in the Type 21-FX
vibrating reed units manufactured by
the J-B-T Instruments, Inc.

This meter meets ASA C39.2, 1944
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standards in depth of case as well as
in mounting dimensions and mounting
hardware. The unit is light in weight
and is available in frequency combina-
tions down to 40 cycles or up to 550
cycles per second. The diameter of
the flange is 21144”. Accuracy from
* 2% or * 3% is available. Single
window types with from three to five
reeds are available.

A letter to J-B-T Instruments, Inc.,
441 Chapel Street, New Haven 8,
Conn., will bring full details.

MOBILE RECTIFIER

The W. Green Electric Company has
designed and constructed a new mo-
bile rectifier unit for the magnetic
testing of steel propeller shafts. This

unit is a power supply which has a
continuous capacity of 1500 amperes
d.c. with propor-

Three phase, 440 volt, 25 cycle power
supply is brought to the unit through
a 25 foot cable which plugs into a
weatherproof receptacle at one end of
the cabinet.

Except for the fan, which may be
externally lubricated through Alemite
fittings, there are no moving parts.
The unit is mounted on heavy-duty,
rubber-tired swivel wheels and sling
holes are provided at the four corners
to permit crane handling.

The W. Green Electric Company of
New York is the manufacturer.

FLUX METER

The Hickok Electrical Instrument
Company is announcing a new instru-
ment in their line of testing equip-
ment.

Known as the Model 256 Hickok
Fluxmeter, this unit utilizes an elec-
tronic circuit connected to an indicat-
ing meter in such a way that when
the exploring inductor is placed in a
magnetic field, the indication of the
meter will be in proportion to that
field. The particular model is designed
to operate from 105-120 volts a.c., 50
cycles. Other voltages and fre-
quencies arc also available.

Built-in voltage regulation is pro-
vided to make the indications inde-

tionately higher
rating for inter-
mittent operation.
The output volt-
age is adjustable
in eight steps
from one to six
volts. A fan-cooled
selenium rectifier
assembly powers
the unit. Rain-
proof louvres at
each end of the
unit provide for

nl § We Stock:

air circulation. Cap Scraws
The d.c. output .

terminals on each el

side, and the con- Bol
ol¥s
trol panel, are lo- .
cated in recesses Washers
in the cabinet Huts
walls. The control
panel is equipped
with fan starting
mechanism, push
buttons for main *h;"l
contactor control, Cotter Pins
voltage adjust- Wing Nubs
ment switch, pilot »

. Ete.
lamp, visual and
audible overload
warning signals,
and a voltmeter
and ammeter for
output measure-
ments.

-

-
Wood Screws

Taper Pins

L]
Pipe Fittings
L]

STAINLESS STEEL
FASTENING DEVICES

‘Prompt Delivery
of both Specials
and Standard Items

When you need non-corrosive {astening
devices, write or ‘phone Allmetal first.
Chances are we have them IN STOCK
ready for shipment. We can take care
of your special work., too, as we have
equipment for tapping. drilling. ream-
ing. turning, slotting, etc: We also have
complete centerless grinding facilities,
Let us estimate on your requirements.
Write us today.

Send for FREE CATALOG

This new. 83-page
catalog helps you
piek the correct size
and type of non-
corrosive fastening
devlce for any par.
tleular job, Includes
stock shzes. typical
speclals, engineer-
ing data, etc. Make
request on company
letterhead, please,

Write to
DEPARTMENT H

ALLMETAL SCREW PRODUCTS CO.
80 Grand Street

New York 13, N. Y.
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pendent of normal line voltage fluc-
tuations.
Magnetic flux measurements can be

compared within plus or minus 3%.
Higher accuracy may be obtained by
calibration with a known gauss stand-
ard. One four-position control serves
the dual purpose of turning the instru-
ment on and off as well as selecting
the three sensitivity positions.

Additional information on this unit
may be obtained by addressing in-
quiries to the Hickok Electrical In-
strument Company, 10524 DuPont
Avenue, Cleveland, Ohio.

BALLAST CAPACITORS

Several important electrical and me-
chanical features have been incorpor-
ated in the new line of oil-impregnated
fluorescent ballast capacitors recently
introduced by the Capacitron Com-
pany.

To avoid all possibility of body acid
contamination, these Capacitrons are
dried, impregnated, filled and sealed
without contact with human hands. A
process of mechanical sealing elim-

inates high temperature oil leaks com-
monly caused by other methods.

The units are built for continuous
operation at 8 degrees C. ancd have
less than a 2% power factor.

Persons interested in standard and
special capacitor designs may secure
assistance with their engineering prob-

42
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lems by writing to Capacitron Com-
pany, 318 West Schiller Street, Chicago
10, Illinois.

INTERSTAGE FILTER

The United Transformer Company
has announced a new line of interstage
band pass filters featuring gain as well
as frequency discrimination, and low
inductive pick-up. Type B.P.IL. filters
have a primary impedance of 10,000
ohms with a gain of approximately 2
to 1. Type B.P.IL filters have a pri-
mary impedance of either 500 or 600
ohms, with a gain of about 9 to 1.

Both units are sharply peaked, with
approximately a 2 db. attenuation at
frequencies = 3% from the mean fre-
quency, and attenuations of approxi-

= angront

mately 40 db. per octave. Phase shift
is zero at the mean frequency. Filters
can be supplied for any pass frequency
from 200 to 10,000 cycles.

‘Further information on these units
will be forwarded upon request to
United Transformer Company, 150
Varick Street, New York 13, N. Y.

PROGRAM TIMER

A. new program timer to permit the
greatest possible accuracy of signals
at any five minute period in a 24 hour
schedule is being offered by the Zenith
Electric Company.

This timer is an automatic switch
which can be set to close an electrical
circuit at any desired five minute in-
terval as often as desired. As high as
288 operations a day are possible.

This unit is rated at 10 amperes at
110 volts. The steel case is 8"x12"x4".

For complete data on this timer, ad-
dress Zenith Electric Company, 152 W,
Walton Street, Chicago 10, Illinois.

FLAMENOL WIRE

A new thermo-plastic lead wire for
use in all types of fluorescent lamp
ballasts, and marketed under the
trade-name Deltabeston Flamenol

wire, has been announced by the ap-
pliance division of General Electric.
Operation at 176 degrees F, at 600
volts has been approved by Underwrit-
ers’ Laboratories.
The insulation of this wire is super-

This wire is avail-

acids and alkalies.
able in solid and stranded conductors,
sizes 16 and 18 AWG in brilliant col-
ors, including black, white and red.

Further details of this product may
be obtained from the Appliance Di-

vision, General Electric Company,
Schenectady, New York.

S o
V.H.F. Measurments
(Continued from page 9)

of the instrument. The input circuit
of a vacuum tube voltmeter is equiv-
alent to a high resistance in parallel
with a capacity of the order of 5 to 10
upf, thus very little power is taken
from the source under measurement.
At the higher frequencies, errors are
introduced into the meter reading by
resonance in the input circuit and
transit-time effects in the diode recti-
fier. The manner in which the read-
ings are affected by these errors can
be seen from curves in Figures 2,
which give the frequency correction of
the vacuum tube voltmeter shown in
Fig. 8 for several different values of
indicated voltage.

The vacuum tube voltmeter, in ad-
dition to its usefulness in measuring
high frequency voltages, can also be
used as a high frequency ammeter by
the use of capacitive shunts. When
used in this manner, the vacuum tube
voltmeter has wide applications in:the
measurement of antenna current, for
the determination of antenna power
input.

Impedance Measurements

Since the high frequency value of
resistance, capacitance or inductance
is often quite different from the low
frequency value, resistance or reac-
tance measurements should always be
carried out at the operating frequency
for the most accurate results. Stray
capacities and the inductance of leads,
which can usually be neglected at the
lower frequencies, tend to become in-
creasingly important as the frequency
is increased. Great care should be
taken to prevent errors in impedance
measurements by attempting to keep
leads to the measuring instruments

DEPARTMENT




Fig. 8. Vacuum tube voltmeter
manufactured by General Radio Co.

short and by avoiding stray inductance
and capacitance.

Values of impedance can be deter-
mined at v.h.f. by substitution meth-
ods and by absolute methods. The
substitution methods depend upon the
accuracy of a calibrated condenser,
and are therefore capable of extremely
accurate results. The absolute method
of measuring impedance by means of
transmission line measurements, while
not as accurate as the other methods,
can however be used at much higher
frequencies. _

Impedances can be measured by
substitution either (a) by connecting
the unknown impedance in one arm
of an r.f. bridge circuit, or (b) by con-
necting it in a resonant circuit. A
bridge circuit which can be used to
measure impedances by a series-sub-
stitution method is shown in Fig. 9.
Measurements are made by first bal-
ancing condensers C, and C, with the
unknown terminals short-circuited,
then the bridge is rebalanced with the
short circuit removed and the un-
known impedance connected. The re-
sistive and reactive components are
determined from the change in set-

_ tings of the condensers by:

Fig. 9. Bridge for measuring imped-
ance by the series—substitution method.

ENGINEERING

Cia — Cuy
Rx == RB 3 P S (1)
Cw
1/1 1
Xx:——( ———-).,..\. ...... (2)
w \Cp; Cpx

where the subscripts 1 and 2 denote
the condenser settings for the initial
and final balances respectively. A
well-constructed r.f. bridge of this type
can be used to measure accurately the
reactance and resistance of antennas,
transmission lines, and circuit ele-
ments at frequencies up to 60 me.
Resonant-circuit measurements of
impedance can best be performed by
means of the Q-meter. The basic prin-
ciple can be seen from the schematic
diagram in Fig. 7(B) showing the
fundamental circuit of the instrument.
Photographs of two commercial Q-me-
ters which can be used at high fre-
quencies are shown in Figs. 1 and 3;
the instrument shown in Fig. 1 may be
used at frequencies between 50 ke. and
75 mc. while the one in Fig. 3 covers
the range from 30 to 200 mc. The Q-
meter consists essentially of a high-fre-
quency signal generator whose output
is applied to a series-resonant circuit, a
voltmeter to measure the voltage V,
applied to the resonant circuit, and a
vacuum tube voltmeter to measure the
voltage V, across the condenser of the
tuned circuit. The voltmeters can be
calibrated in terms

meter. Whenmeasuring inductance, the
unknown inductance is connected ex-
ternally, and constitutes substantially
the entire inductance of the resonant
circuit and can therefore be determined
from the value of the calibrated tuning
condenser; the distributed capacity of
the coil can be computed by taking two
inductance readings at different fre-
quencies. For other types of meas-
urements it is necessary first to pro-
vide a simple resonant circuit by
means of a standard inductance L,
then any two-terminal impedance can
be measured by inserting it either in
series or in parallel, as shown in Fig.
6, and returning the circuit to the orig-
inal frequency. From the frequency
of measurement, the two values of cir-
cuit tuning capacitance, and the two
values of “Q” thus obtained may be
calculated effective values of “Q,” re-
sistance, or reactance of the unknown
impedance.

The use of transmission lines as an
absolute method of measuring imped-
ance involves using their properties as
portions of tuned circuits. Reactance
is measured by tuning to resonance
with a transmission line of known
characteristics. The reactance is then
determined from the frequency, and
the length of the line. Further dis-
cussion will appear in the next issue.

(To be continued)
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Strain Gages
(Continued from page 12)

plate current will decrease with an in-
crease in voltage unbalance, while in
the case of 0° phase angle the plate
current will increase. In Fig. 10A the
phase indicating circuit used in a
commercial static balancing unit is
shown, This is very satisfactory for
a static unit.

Stability Problems

The drift of gain with time for a re-
sistance coupled amplifier is due to
variation in emission of the cathode,
variation in value of plate and screen
potentials, and change in operating
temperature of circuit components.
The effect of cathode emission varia-
tions are most pronounced in new
tubes and can be minimized by 100-500
hours operation at rated voltage on an
aging rack. The effect of variations
in the values of plate and screen po-
tentials can be counteracted by using
regulated power supplies and a con-
stant voltage transformer for the reg-
ulation of all filaments, etc. The ef-
fect of operating temperature varia-
tion on the value of resistors and con-
densers can be minimized by using
ample ventilation, by the use of per-
forated metal instead of solid panels,
and the avoidance of hot objects near
the gain-determining circuit elements.

Fig. 1 is a photograph of the unit
designed according to the circuit of the
block diagram shown in Fig. 3. In
this case the oscilloscope is built in
and consists of a cathode ray tube with
centering controls and high voltage
supply. The trace on the screen is a
line whose length varies according to
the magnitude of the strain. The time
axis is provided by a moving film in a
16 mm. moving picture camera. This
unit was converted to a continuous
drive camera by removing the ‘“pull
down claw,” to provide a smooth, con-
tinuous motion for the film.

The detector and filters for remov-
ing the carrier from the rectified sig-
nal can be used for certain work but

Fig. 10. Three methods for indicating the direction of bridge unbalance.

the amplitude modulated wave is just
as useful.
Calibration Methods

The sensitivity factor for gages is
provided by the manufacturer for each
gage. The user can either check this
value by cementing the gage on a cali-
bration beam or calibrating by a re-
sistance offset method. In the unit
shown in Fig. 1, a built-in calibration
system which supplies a known signal
of 1.5 millivolts to the amplifier is
used. The gain is adjusted for a 50
volt output, thus standardizing the
gain of the amplifier.

When dynamic strain effects are
photographed from the oscilloscope
screen, it is convenient to put a cali-
bration directly on the film in order to
avoid errors. This can be accom-
plished by using a series of precision
resistors which are shunted across the
active gage one at a time to obtain a
series of calibration points on the com-
pression side and then shunted across
the compensating gage to obtain cali-
bration points on the tension side.

It is convenient to arrange a rotary
switch for this purpose.

Conclusions
The preceding discussion covers the

Fig. 11. Simple bridge circuit providing resistance and capacity balance.
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most important points in the descrip-
tion of the strain gages and their ac-
companying amplifying circuits for use
in the range of 0 to 200 cycles. This
range is satisfactory for most applica-
tions dealing with large structures,
vibrating machinery, etc. The gages
can be used for measuring other quan-
tities such as weight, pressure, tem-
perature, draw bar pull, etc.

The primary reasons for the popu-
larity of these gages. can be listed as
follows:

1. They are easily applied by ce-
menting.

2. They are capable of good accu-
racy.

3. They are inexpensive,

4. Remote indication promotes safe-
ty.

5. Short gage length.

6. The point of measurement is
close to the surface of the member.
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IRE ELECTS OFFICERS

The Board of Directors of the Insti-
tute of Radio Engineers has an-
nounced the election of Dr. William L.
Everitt to the post of president for
the coming year. He will succeed
Professor Hubert M. Turner of Yale
University in this post.

Dr. Hendrik J. Van der Bijl of Jo-
hannesburg, Union of South Africa,
was elected vice-president of the IRE
to serve with Dr. Everitt. Three di-
rectors, whose terms will run from
1945-47 were named at the same time.
They are; Stuart L. Bailey, consulting
engineer of Jansky and Bailey, Wash-
ington, D. C.; Keith Henney, editor of
“Electronics,” and Dr. Benjamin E.
Shackelford, engineer-in-charge of
RCA Frequency Bureau. All are fel-
lows of the institute.

This is the 33rd. election in the his-
tory of the Institute which was es-
tablished in 1912. The present mem-
bership numbers 12,000.

RADIO FOR BUSES

Representatives of the National As-
sociation of Motor Bus Operators
appeared before the recent FCC fre-
quency allocation hearings in Wash-
ington to urge that 15 bands be set
aside for two-way radio communica-
tion on intercity buses.

Spokesmen for the industry pointed
out that the ability to communicate
with buses on the highways and to re-
ceive messages from the drivers would
facilitate passenger travel, promote
safety and minimize delays in the
event of road failures.

- It was reported that already some
of the bus lines plan to install experi-
mental equipment on certain routes as
soon ad wartime restrictions are lifted.

INDUSTRIAL ELECTRONICS STUDY

The Westinghouse Electric and
Mfg. Company has recently made its
industrial electronics training course
available to other companies with em-
Ployee training programs.

This course consists of ten lesson
booklets, two examination books and
training slides and films. The lesson
booklets, which are intended to sup-
plement classroom lectures, are pro-

fusely illustrated with line drawings.

and photographs.
Various concepts of electron theory,
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tube operation and the application of
electronics are explained in simple,
non-technical language. The two quiz
books provide a thorough method for
checking on the student’s progress.
One examination is designed to cover
material studied in the first six les-
sons, while the final quiz includes
parts seven to ten.

Although this course was designed
for Westinghouse employees, the ma-
terial can be easily adapted to the
requirements of other companies.
Twenty hours are recommended for
the full ten part course, two hours for
each part. If the classes are held one
night each week, class members will
have an opportunity to review work
already covered and do supplemental
reading.

The sound slide films and records
present the basic theory and applica-
tions of electronics in a clear and con-
cise manner. These films may be used
with standard sound slide film equip-
ment.

Companies interested in presenting
this course to their employees may
secure complete information regard-
ing the program from Editorial Serv-
ice, Westinghouse Electric and Mfqg.
Company, 306 Fourth Avenue, Pitts-
burgh, 30, Pa.

FACSIMILE NEWSPAPERS

Finch Telecommunications, Inc., has
indicated its entry into the field of
facsimile newspaper service for the
general public with its announcement
of the appointment of George Henry
Payne to the post of consultant for
publishers.

Mr. Payne, who becomes the vice-
president of the Finch Company, be-
lieves that newspaper publishers are
interested in this subject and will wel-
come the opportunity to consult on
the technical and public relations as-
pects of the problem. Mr. Payne was,
for many years, a member of the
F.C.C.

NEW TUBE BULLETIN.

Nine types of electronic tubes for
specialized applications are described
in a new 24 page bulletin published
by Sylvania Products, Inc.

The products described include stro-
botrons, for the study of reciprocating
and rotating motion; Pirani and

— RECTIFIERS —

ELECTROX

® All kinds of rectitiers for
all purposes . . . any
capacity. Suppliers of
Electrox Rectifiers to lead-
ing instrument and test-set
makers since 1930.

Write for illustrated

Bulletin 446.
MACHINE

S CHAUER

READING RD., CINCINNATI 2, 0HI0
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Moeters handicapped by pivot friction,
poor balance or particles of foreign mat-
ter in the air gaps cannot possibly give
accurate tests.

ALPHA's unique individual pivot and
joewel grinding and polishing methods
insure perfect results (precision lathes
speeding at over 8000 R.P.M. do the
trick).

Balancing operations carried out by
men long trained on this type of work
(their special knowledge and ingenuity
does the trick),

Movement cleaning accomplished by
the THREE steps of demagnetization,
air blowing and steel needle probing
(only this combination can do the trick).

Unusual developments in magnetic
circuit variations allow close calibration.
Accuracies well within 1% can be ob-
tained with original 2% scaleplates.

Put your problem up to ALPHA . ..

WRITE FOR BULLETIN 131-44

ELECTRONIC DEVELOPMENT LABS.

71 Nassau Street, New York 7. N. Y.
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thermocouple tubes for measuring
vacuum; voltage regulator tubes; fac-
simile tubes; germicidal tubes; black
light and near ultraviolet lamps.

The technical sections of the bulle-
tin provide specifications, basic cir-
cuit diagrams and suggested applica-
tions for products and accessories.

Copies of this bulletin, No. 202, are
available upon request to Sylvania
Electric Products, Inc., Special Prod-
ucts Division, 60 Boston Street, Salem,
Mass.

EVERITT TO U OF |

The appointment of Dr. W. L. Ever-
itt as professor and head of the de-
partment of electrical engineering at
the University of Illinois, was an-
nounced recently by the university’s
president, Arthur Cutts Willard.

As head of the department, Dr.
Everitt will succeed Ellery B. Paine,
whose retirement was announced re-
cently.

C-D BULLETIN

Six plastic materials used in the ra-
dio and electronic industry are de-
scribed, along with their properties, in
a new 12 page bulletin issued by the
Continental-Diamond Fibre Company.

The materials covered in this bul-
letin include, vulcanized fiber, Dilecto,

ELECTRONIC ENGINEERS

and Mechanical Designers

For development laboratory work, minimum of 5
years experience as design engineers on electronic
equipment, exp erience on designing radio chassis and
dial mechanisms. As design engineers on electronic
equipment, including ot least one years' experience
on receiver design. A degree in engineering desirable
but not essentiol. To work on design of high quality
FM-AM radio-phonogroph combination sets. Write
stoting experience and salary desired.

PHILHARMONIC RADIO CORP.
528 E. 72 st N.Y. C. 2}

Dilectene, Celoron, Mjcabond and Vul-

coid. Since each of these materials

presents certain uhique characteris-
tics, manufacturers of radio and elec-
tronic equipment are urged to study
the performance and engineering
charts in order that the proper appli-
cation of the plastic may be selected.
For engineering departments con-
fronted with difficult design problems,
the engineers of Continental-Diamond
offer their services.

Copies of the bulletin, GF-49, will
be furnished to those requesting it
from Continental-Diamond Fibre Com-
pany, Newark 49, Delaware.

BAKER'S SPEECH

At a recent meeting of the Post War
Planning Committee of the National
Electrical Wholesalers Association, Dr.
W. R. G. Baker, of General Electric's
Electronics Department and chairman
of the RTPB, gave his views on the
postwar possibilities of electronics.

Dr. Baker pointed out that much of
the advertising at present over-rates
electronic possibilities and romanti-
cizes too much. He recalled the situ-
ation following the last war when it
took almost 15 years to develop the
discoveries and improvements of that
period to the point where they had
some commercial value.
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Since an estimated 15,000 receivers
are going out of service every day, Dr.
Baker feels that the possibilities for
full employment in the radio industry
are great, particularly if the radio
manufacturers produce combination
FM-AM receivers in quantity. He
warned against trying to produce ¥M
equipment for the $9.95 or $19.95 mar-
ket as the circuit and components of
an FM receiver must be of highest
quality to produce the desired results:

Dr. Baker believes that there might
be as many as 100 television transmit-
ters in the United States within five
years after the war, serving 60% of
the population. ‘

The opportunities for electronics in
the industrial field are almost with-
out limit, according to Dr. Baker, but
he feels that the logical user for high
frequency heating is in Industry and
not in the home, as has been forecast
by many persons today. Until many
improvements and developments are
made this is not a practical form of
power for the home consumer.

KELLY V-P OF BELL LABS

Dr. Mervin J. Kelly, director of Re-
search of the Bell Telephone Labora-
tories, has been elected vice-president
of the Laboratories.

Dr. Kelly, who has specialized in
photo-electric cells, water-cooled tubes
and vacuum tube engineering, was
graduated from the University of Mis-
souri in 1914 and received his Ph.D.
from the University of Chicago in 1918.
He joined the Laboratories in that
same year as a research physicist.

In 1930 he became vacuum-tube de-
velopment director and in 1936 was
named director of research. Dr. Kelly
has been in charge of the Bell Labora-
tories development work on radar and
other important fields. He is a mem-
ber of the AIL.EE. and I.LR.E. in addi-
tion to several other honorary and
professional societies.

TRANSITION STUDY

The third edition of “Postwar Plan-
ning Now,” entitled “Transition Op-
portunities” is now available to the
public.

This twenty page publication, edited
and prepared by the New York Jour-
nal of Commerce, covers nearly 200
of the outstanding postwar trade- po-
tentialities, new products and services.
The data is. compiled from material
made available to the Journal of Com-
merce by key industrialists, govern-
ment and trade association officials.

Single copies of this survey are
available from the New York Journal

.of Commerce, 63 Park Row, New York

15, New York. The price is $.25.
wﬂ@«r
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TEMPERATURE INDICATOR

An electric temperature indicator
comprising a resistor having a sub-
stantial temperature coefficient of re-
sistance, and a vacuum tube circuit ar-
ranged to keep the current through

)
+

P ———
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this resistance constant. A means is
then provided for measuring the po-
tential difference across this resistor,
the means being calibrated in terms of
temperature rather than potential dif-
ference. John William Smith, as-
signed to Collins Radio Company.
Filed May 19, 1941, granted October
3, 1944. No. 2,359,334.

RADIO DIRECTION FINDER

A radio direction finder having an
antenna system comprising spaced
loops having their planes perpendicu-
lar to their common line of centers; a
circuit for conductively and differen-

—
CATHODE RAY R
ros, r

—

tially coupling said loops in operative
relation, and including a common tun-
ing element and a common terminat-
ing impedance in said circuit. Paul B.
Taylor, filed November 18, 1937,
granted October 31, 1944. No. 2,361,-
436.

——— e e

REPRODUCTION CIRCUIT

An FM oscillator circuit in which
the capacity-type phonograph pick-up
forms part of the frequency-determin-
ing circuit, so the output frequency
varies in accordance with variations
in capacity at the pick-up. A discrim-
inator circuit is connected to the out-
put of this FM oscillator, and is mis-
tuned with respect to the oscillating

ENGINEERING

frequency. A rectifier is provided for
producing audio voltage from the FM

wave. Winfred R. Koch, assigned to
Radio Corporation of America. Filed
October 6, 1942, granted October 31,
1944. No. 2,361,634.

FM RECEIVER
An FM discriminator circuit with a |

pair of grid leak detectors with out-
puts combined differentially, and with
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means for adjusting input to such a
high value so as to obtain low output
response to amplitude modulation.
The grid leak and condenser circuit
of the detectors have sufficiently long
time constants to compensate for pre-
emphasis of some modulation frequen-
cies at the transmtter. Clarence W.
Hansell, assigned to Radio Corporation
of America. Filed December 22, 1941,
granted Oct. 31, 1944. No. 2,361,625.

CAVITY RESONATOR

A high frequency cavity resonator
comprising a hollow closed electrically
conducting surface having different

ouvrPuT
}

principal dimensions, and an exciting
circuit in the interior of said resonator
having an axis making substantially
equal angles with at least two of said
principal dimensions. Philip S. Car-
ter, assigned to the Radio Corporation
of America. Filed January 4, 1941,
issued September 5, 1944. No. 2,357,314.
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Finch Telecommunications, Inc.
Passaic, N. J.

Wanted
ENGINEERS

Radio

* Electrical
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 lor writel, giving
full qualifications, to:

R. L. D., EMPLOYMENT DEPT.

Wesrern Electric Co.

100 CENTRAL AV. KEARNY, N. J.
*Also: C. A. L.
Locust St. Haverhill, Mass.
Applicants must comply with WMC regulations
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PRODUCTS

BH NON-FRAYING FIBERGLAS SLEEVING

ENGINEERING

Dept. R, Conshohocken, Penna.

ASSEMBLERS and electricians don’t have to
be contortionists when working with non-fraying
BH Extra Flexible Fiberglas Sleeving, Remark-
ably resistant to stiffening, this always supple
insulation won’t crack or rot with age. Whether
in tough, active service or dead storage, it re-
mains “fresh” and easy to work, retaining its
full insulating efficiency indefinitely.

This special-processed sleeving won’t burn and
is non-crystallizing at low temperature. It offers
all the natural advantages of Fiberglas—high
dielectric and tensile strength—chemical and
moisture resistance—and many more—in addi-
tion to its own unusual properties.

You’ll want to see for yourself the cleaner
cutting, non-fraying and non-stiffening features
of the sleeving that simplifies assembly, lasts
longer and cuts repair costs. BH Extra Flexible
Fiberglas Sleeving is available in all standard
colors. Sizes from No. 20 to 54", inclusive. Write
for your samples today and compare!

BH SPECIAL TREATED FIBERGLAS SLEEVING
FLEXIBLE AS STRING!
Here’s another high quality BH Fiberglas Sleev-
ing. Due to the BH exclusive process no saturant
is used, yet it will not fray out when cut and will
withstand heat up to 1200°F. Made in natural
color only—all standard sizes. Test it and try it!
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Baseball game being televised.

ELEVINION—as Isee it |

By Dr.
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All major sports events will be brought directly to the home via television.

74

This noted inventor presents the many economic

problems confronting the television indusiry.

book, ‘“Television Today and To-
morrow,” I wrote:

“To see from a distance details that
defy telescopic vision; to have sight
through barriers, to recreate in the
home, in a million homes, not merely
messages and music for the ear, but
actual scenes as they transpire miles
beyond the horizon, across continents;

“To summon the apparition of loved
ones far removed; to bring into one’s
room an athletic field, a race track, a
ship sailing a far sea; in fireside com-
fort to meet and hear the nation’s
leaders as they counsel, instruct, and
inspire; to annihilate space and sepa-
ration, to enrich the home lives of
modern millions through the medium

lN THE Foreword of my recent

January, 1943

of the mightiest miracle which science
has ever yet conceived—

“This is Television!”

These glowing sentences briefly epit-
omize, in my opinion, the future scope
and humanitarian possibilities of this
youngest and most attractive of all
the offspring of what now is known as
Radio. This child, after a discourag-
ing and tedious infancy, was growing
into attractive adolescence during the
last years of the second decade of the
Electronic Era, when it was suddenly
nipped in the bud by the total black-
out imposed by our entry into this
World War.

But in a hundred research labora-
tories intense, war-incited work along
electronic lines closely akin to those

involved in television has been carried
on, advancing the knowledge of phe-
nomena and principles needed for the
vastly improved forms of television
which science and technology will pre-
sent shortly to an eagerly waiting
world, once the obliterating war
clouds have rolled away.

As was the case with radio after
World War I, this war-incited devel-
opment will be found to have hastened
by many years the advancement of the
television art, over what an orderly,
peacetime evolution would have regis-
tered.

So we shall find shortly that the new
television picture, likke a butterfly, has
broken out from the small conical-

(Continued on page 120)
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The completed unit. Wire shielding is used. covering the entire unit to prevent mdiaﬁén.

ODULATED SIGNAL GENERATO

By G. H. WELLES

Inst., Radio Eng., AAFTTC

Easily-constructed 400-cycle modulated signal gen-

erator for use In aligning intermediate and broad-

cast frequency tuned circuits of radilo receivers.

possible to buy a factory-built

signal generator. From present
indications, many more months will
pass before such units will be placed on
the market. Numerous circuits are
available for constructing signal gen-
erators, but they all require either
parts that are critical, or tubes that
are impossible to get.

With these facts in mind, the writer
set out to design and build a signal
generator that would meet the follow-
ing requirements:

1. The unit must use only parts that
could be salvaged from old radio sets.

2. The output must consist of a
modulated r.f. signal to cover the in-
termediate frequencies of superhets
and the broadcast band in addition to a
separate signal of audio frequency
which is constant in intensity.

3. The circuit must be stable, and
unaffected by line voltage changes or
varying load conditions and use a min-
imum number of noncritical parts.

4. There must be a minimum num-

FOR many months, it has been im-
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ber of controls with simplicity of oper-
ation.

For the above reasons it was decided
to use electron-coupled oscillators and
series modulation. By using these basic
principles, it was found that the circuit
could be built from a wide range of
parts of noncritical value. The results
were surprisingly successful.

Power Supply

A full-wave rectifier, using a mini-
mum amount of filtering is used, due to
the low current drain of the two tubes.
The circuit of Fig. 2 is suggested for
the sake of simplicity and the desired
high-voltage output. Any power sup-
ply giving an output of 300 to 400 volts
will do. If more filtering is needed it
may be added, but in most cases the
circuit of Fig. 2 will do.

Audio-Frequency Generator

The audio circuit is basically an un-
tuned electron-coupled oscillator in
which the screen grid of the tube acts
as the plate of the oscillator section.

The audio output is taken from the
plate and has the advantage of the fact
that the load in the plate circuit has
no effect on the frequency of the oscil-
lations. The oscillator tank circuit
consists of an audio transformer with
primary and secondary in series. Any
audio transformer will be suitable. The
condenser, C,, (shown in the schematic
diagram, Fig. 1) is a fixed condenser,
the size of which will determine the
frequency of the audio output.

Radio-Frequeney Osecillator

The r.f. oscillator is also of the elec-
tron-coupled type with the advantages
previously listed. In the case of the
r.f., it is also rich .in harmonics. This
fact is used to advantage in simplifying
the number of coils used for band cov-
erage. The tank circuit consists of a
variable condenser salvaged from a
broadcast receiver and a coil form to
match which must be wound with suf-
ficient turns of wire to give proper
frequency band coverage to the tank:

Modulation

The circuit uses the type of modula-
tion known as series modulation, the
two tubes being connected in series and
plate voltage being applied to the plate
of the r.f. oscillator. This causes the
electron stream of the r.f. section to be
modulated at an audio-frequency rate
by the a.f. section.

The entire unit was constructed from
parts salvaged from an old receiver,

RADIO NEWS
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Top view of chassis. showing component layout.

but they may be substituted with other
parts of like value or whatever may be
available.

The r.f. chokes were made from an
old i.f. transformer. In this case, the
primary and secondary were mounted
on a wooden dowel. By sawing this
dowel, the two r.f. chokes were made.
The coils were bank-wound and suited
the requirements, both electrically and
physically, as to space.

The audio oscillator coil is the out-
put transformer of an old radio set,
with the primary and secondary in se-
ries. The ends of the windings that
will have to be connected must be de-
termined by experiment. The conden-
ser, C,, will determine the frequency of
the audio note, which should be about
400 cycles. Several sizes of condensers
should be tried and the one giving the
nearest to a 400-cycle note should be
used.

Because the unit was to be shielded
and the r.f. coil enclosed in a shielded
can, it was decided to use only one r.f.
coil so that the tank would cover the
i.f. band on the fundamental tuning

range and the harmonics could be used

for the higher frequencies. The wind-
ing of this coil will have to be done by
the builder and should be wound so

" -~ that the low-frequency end of the band

will be about 300 kilocycles. It may be
wound for a lower frequency if desired.
With 300 ke. at the low end of the dial,
" the i.f. frequencies of 455 and 465 kc.
will be spread a considerable distance
apart on the dial. For the coil wind-
ing, the wire was salvaged from an old
speaker field coil. It is advisable to

~ use the heaviest wire available in order

“to get the proper number of turns for
the required inductance at the low fre-
quency and at the same time to keep
the d.c. resistance of the winding as low
as possible. The coil used contained
300 turns of No. 30 enamelled wire,
tapped at 90 turns and wound on a coil
form 1 inch in diameter. If a larger
coil forri is used, a fewer number of
turns will be needed. However, the
builder will have to use the trial and

January, 1943
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error method in winding his coil, de-
pending on the diameter of the coil
form and the size of wire used.

Only one section of a two-gang vari-
able condenser was used, the other sec-
tion being shorted out. If a metal
chassis is used and the condenser fas-
tened to it, the condenser will have to
be insulated from the chassis.

Tubes

Because tetrode tubes were avail-
able, they were used. Pentodes may
also be used with the suppressor grids
tied to the plates rather than to the
cathodes. Pentodes will work with
either connection but the plate con-
nection seems to be the best.

Shielding

It will be necessary to enclose the
r.f. coil in a shield can and also to
shield the entire unit to prevent radia-
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All r.f. parts and leads should be well shielded and separated.
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tion. This may be done by soldering
pieces of screen wire together to form
a box that will just fit over the top of
the unit.

The wire box should then be fastened
to the chassis. A piece of screen also
should be placed under the unit and
grounded. A shielded output cable will
be needed, also. This can be made by
winding some fine magnetic wire
around an insulated piece of heavier
wire. The turns of the shielding wire
should not be more than one-eighth of
an inch apart. One end of the shield-
ing wire is grounded to the chassis of
the unit and the other end will serve as
a connection to the ground post of the
receiver under test. The heavy center
wire, of course, will be connected to the
antenna post of the receiver and will
carry the output of the signal gen-
erator.

(Continued on page 101)

R, F. QUTPUT

COMMON
GROUND

A, F, QUTPUT

Fig. 1. Diagram of signal generator. Schematic for power supply is shown in Fig. 2.

Ci—(See Text)

Csy, C3, Co—.1 ufd. @ 200 v. cond.

Cy, Cs, Co Cr—.00025 to 001 pfd. mica cond.
Cs—365 to 400 uufd. var. cond.

Cio—.1 ufd. @ 400 v. cond.

L,—Audio trans.

L,—Coil wound to match Cq

Ry, Ryx—200,000 ohm, Y, w. res.
R,—500,000 ohm, YV, w. res.
R,—250,000 ohm, V> w. res.
R5—50,000 to 500,000 ohm pot.
Vi, Vo—Type 36 Screen grid tubes

!
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Orthicon color camera used for
direct-color television pickup.

reports, television is now an

accomplished fact and, as such,
it will begin a period of expansion for
¢ntertainment purposes soon after the
war. Few have given much thought,
hhowever, to the part television may
play in the development of various
other commercial enterprises. The
purpose of this article is to give a pre-
view of its possible employment in
conjunction with aircraft navigation
and landing devices.

Let us assume that means are avail-
able by which it is possible for a
ground radio station to obtain auto-
matically a map-picture showing the
positions and movement of all aircraft
within a radius of, say, fifty miles. If
this could be done, then it should be
possible to televise this picture and
i{ransmit it to all aircraft in the area
wherein it could be received upon a
television screen. The enormous pos-
sibilities this would afford are evident
at once. Aircraft would be able to
cee continuously not only their own
position and movement over a given
area but also the position and move-
ment of all aircraft in this area. This
would help to prevent possible collision
and would greatly simplify the airway
iraffic control problem. Television is
advanced enough at this time to en-
able its use in such a system. The
picture being transmitted would be
composed only of black and white with

Z‘CCORDING to the most recent
A
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-complete contrast be-

tween the two as will
be seen later. High
definition in the re-
ceived picture would
not be necessary.
Television receivers
for receiving such a
picture can be made
simple enough and
light enough for use
in all but the lighter
aircraft, and proba-
bly at some future date will be suit-
able for use in all aircraft.

The next question may well be one
regarding the method to be employed
in obtaining the original picture show-
ing aircraft positions in the area sur-
rounding the ground radio station. It
is possible to obtain such a picture by
several different methods. One of the
more interesting, uses conventional
equipment in a manner that is not a
military secret and which can there-
fore be described fully enough to pro-
vide our readers with an understand-
ing of the method employed.

Referring to Fig. 1, it will be seen
that it represents an area containing
a section of the St. Louis-Chicago

Fig. 1. Showing possible locations of au-
tomatic radio direction finders on a portion
of the airway between St. Louis and Chi-
cago. with Springfield, Illinois, at its center.

CHICAGD-5T. LOANS AIRWAY ——=
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TELEVINION
or Future Airwa
Traific Control

By THOMAS M. MORSE

A preview of the possible employment
of television in conjunction with air-

craft navigation and landing devices.

airway. Springfield, Illinois, is indi-
cated as the center of this area. Now
suppose an automatic radio-direction
finder (ADF No. 1, Fig. 1) were located
about twenty miles west of Springfield.
This ADF would be tuned constantly
to one predetermined frequency. If
an aircraft commenced to radiate upon
that frequency when it entered the
area, its radiations would cause the
loop of ADF No. 1 to rotate auto-
matically until it faced toward the
aircraft. The loop of ADF No. 1
thereafter would follow the aircraft
as long as it was radiating. Geared to
the loop and rotating with it would
be a contact arm which would move
to successive contacts, each having a
different predetermined voltage (in-
dicated by the potentiometer, Fig. 1).
The voltage value imparted to the
contact arm then would depend upon
the position of the aircraft along the
airway since the position of the air-
craft would determine the position of
the contact arm. This voltage value
then could be transmitted by wire to
the vertical deflecting plates of a
cathode-ray tube located at the Spring-
field airport where it would help con-
trol the position of a spot of light on
the cathode-ray screen (Fig. 2). The
vertical position of this light spot on
the screen would indicate the longi-
tudinal position of the aircraft along
ithe airway.

A similar ADF (ADF No. 2, Fig. 1)
would be located at the Springfield air-
port and tuned to the same frequency
as that of ADF No. 1. ADF No. 2
would obtain the voltage component to
be applied to the horizontal deflecting
plates for lateral positioning of the
light spot. It can be seen, then, that
if the aircraft moved to the right of
the airway, the loop and contact arm
of ADF No. 2 would follow it, and
the resulting voltage applied to the
horizontal deflecting plates would be
such as to move the light spot to the
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right of the airway on the cathode-ray
viewing screcn.

The cathode-ray viewing screen
would have placed over it a transpar-
ent map upon which the main identi-
fying features of the airway such az
fan markers, niountains, etc., would
be drawn in with luminous paint.
Anything helpful to navigation could
be shown on this map. For example,
the pilot could obtain a longitudinal
distance doublecheck as he passed over
the fan markers (Fig. 2) because the
fan marker indicator on his instru-
ment panel should light up simultane-
ously with the entrance of the light
spot into the fan marker symbol on
the map. The cathode-ray viewing
screen would be housed in a dark room
g0 that maximum picture contrast
rould be obtained for good television
scanning results. By using a fluores-
cent material of high persistency on
the cathode-ray screen each spot woull
have a gradually diminishing “tail”
of light which, by its ‘“‘comet effect,”
would indicate the course of the air-
craft.

Granted that the above described
method will position one aircraft on
the screen, the reader may well in-
quire as to the method to be employed
in positioning several aircraft. In the
case of several aircraft, the above pro-
cedure would be followed with the
exception that several ADF’s would
be employed at each of the locations
indicated in Fig. 1. Each pair of
ADF's would position one spot of light
on the screen or, in other words, each

Fig. 3. With television equipment cover-
ing an area within a radius of 50
miles, a number of transmitters would
be located along an airway to cover
the enfire aircraft route between cities.

pair of ADF’s would position one air-
craft. Each pair of ADF's would be
tuned to a different frequency so that
the pilot would have to select a radiat-
ing frequency not in use. Selection
of the proper frequency could be sim-
plified by having each spot of light on
the screen visibly modulated with a
certain specified number of flickers.

For example, assume there were ten
frequencies available, then the light
spot representing the fifth frequency
would be modulated with five flickers
occuring in rapid succession once each
minute, and the light spot representing
the tenth frequency would be modu-
lated with ten such flickers. A pilot
just coming into the area would thus
know which frequencies were in use
inasmuch as spots would not appear
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on the screen for those not in use and
spots appearing would be identified.
Push-button tuning would enable
quick frequency selection. Ten fre-
quencies would allow spacing of air-
craft every ten miles over a one-hun-
dred mile stretch of airway. Several
aircraft could be indicated on the same
screen by using a mechanical or elec-
tronic commutator to shift the spot
rapidly from one aircraft position to
another at a speed faster than the eye.
The result would be several apparent
light spots on the one screen, each rep-
resenting the position of a different
aircraft.

As the pilot left the Springfield area
he would immediately enter another
area ‘“scanned” by another set of
ADF’s operating on different frequen-
cies. It is thought that the very high
or the ultra-high frequencies could be
used for this work due to the line of
sight distances involved. This would
enable every alternate “scanned” area
along the airway to use the same fre-
quencies. The fact that line of sight
distances are involved also would en-
able greater accuracy in the results
obtained. Fig. 3 illustrates possible
coverage areas from St Louis to Chi-
cago.

One may wonder why impulses could
not be transmitted directly from the
ADF positions to the aircraft for the
purpose of controlling meters cali-
brated directly in miles. It is true
that this could be done¢ but, by so do-
ing, the main purpose of the entire
method would be defeated; that is, its
use for airway traffic control and col-
lision prevention. If the above men-
tioned alternative were used, the air-
craft pilot would know his own posi-
tion along the airway at all times but
he would not know the relative posi-
tions and course of other aircraft on
the airway. It thus can be scen that
the main objective is to compile the
positions of all azircraft into one pic-
ture so that this one picture may be
transmitted by television for use by
all scheduled air traffic in the area.
While this particular method of ob-
taining the map-picture is suitable
only for scheduled aircraft along an
airway, future developments will no
doubt make it possible to position all
aircraft on the screen whether they
are on or off the airways. The third
dimension (altitude) also may be
added. Regardless of the method em-
ployed in obtaining the picture, the
one thing evident is that the picture
should be obtained on the ground and
then transmitted by television to the
aircraft.

Any distortiion introduced into the
television picture as received aboard
the aircraft would not matter unless
the distortion became extremely bad.
For example, if the spot positions in
the received picture were distorted,
the other identifying features of the
map would be distorted to the same
degree so that the actual aircraft po-
sition still would be indicated with
close accuracy.

made extremely accurate at close
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Fig. 2. A transparent map. covering
an area within a radius of 50 miles.
can be placed over the cathode-ray
tube. Tailed light spots will indicate
the location of aircraft within this area.

range. Television receivers aboard the
aircraft also could be used for receiv-
ing pictures of any kind such as
weather maps, printed messages, etc.

The aircraft equipment involved
would not be excessive, being com-
posed only of a low-power transmitter
and a television receiver. In sched-
uled passenger planes a standby telo-
vision receiver probably would have to
be carried. Use of this television pic-
ture method would obviate the need
for various other aircraft instruments
and computations. For example, wind
drift would not have to be computed.
ADF equipment on the aircraft would
not be necessary. Other collision
warning devices on the aircraft would
not be necessary. Air or ground speed
indicators would not be needed. But
most important of all, the great
amount of voice transmission and con-
fusion relative to airway traffic con-
trol would be avoided. With this
method, the pilot would be in complete
control of the traffic situation, but,
since a duplicate picture of the air
traffic would be available at the
ground station, an operator located on
the ground could keep track easily of
all scheduled aircraft and broadcast a
warning in case of a possible collision.

(Continued on page 124)

Fig. 4. Showing cathode-ray screen
and map for instrument landing. It also
would be possible to indicate the alti-
tude of each aircraﬂ on the same screen
it Lot
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By MILTON S. KIVER

Presenting the postwar tele-
vision recciver—its design,

operation, and installation.

Fig. 1.

An RCA-Victor prewar television receiver.

Although the cabinet

design was modernistic. a larger viewing screen was very much desired.

may be said to have

started in 1939. In that year,
several of the larger radio manufac-
turing companies put some models on
the market for public sale. The re-
ception accorded these was not widely
enthusiastic for several reasons. First,
the price of these receivers was far
greater than what the average family
can either afford to pay or cares to
pay for a set. Secondly, people had
been hearing so much about television
for vears without actually seeing a
set that when one did appear, they
approached it with a certain amount
of skepticism. They assumed an ""'I'm
from Missouri” attitude. And finally,
but certainly not the least important
reason, lelevision as a form of enter-
tainment does not compare with either
the ordinary sound receiver or mo-
tion pictures. Even today there may
be one, and at the most two or three
television stations in our larger cities.

FPEIELEVISION for the American
Home

Fig. 2.

Postwar television receiver proposed by GE
that will permit the image to be projected onto a screen.

These are generally on at night only,
and thenr merely for several hours. It
1s true that the war has completely
stopped television expansion, and had
it continued at its prewar pace, might
have reached a higher level of enter-
tainment by now. Unfortunately, the
purchaser is interested only in what
he or she can obtain now, not what
will be possible in the future. It is
here that tlie greatest weakness of
television lies and many millions of
manufacturer's dollars will have to be
spent before the public will respond
with anything resembling enthusiasm.

The war has stopped the building
of commmercial television sets, but a
definite amount of planning and ex-
perimentation is being carried on by
many manutacturers in anticipation
of the postwar market that will be
availlable as soon as the war ends.
Since it was felt that the radio service-
man and radio retailer in particular,
and the rest of the radio public in

Fig. 3.

general, would be interested to see
Jjust what some of the postwar tele-
vision sets would look like, this article
was written.

Radio Cabinets

Television receivers, in common with
sound receivers, will become available
in either console or table model cab-
inets. Fig. 7 is a photograph of the
prewar table model television receiver,
while Fig. 5 shows the possible design
of the postwar model. The main dif-
ference between them is the size of the
viewing screens, these being much
larger in the newer models. This im-
provement will tend to remove to a
large extent one of the biggest griev-
ances the public voices against televi-
sion. For continuous viewing, a large,
clear screen is essential. For size, the
cabinets probably will resemble some
of our larger sound table model re-
ceivers. Certainly it can be appreciated
that with a large cathode-ray tube, the

Console television receiver proposed by
General Electric. Image appears on uplifted lid.
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RECEIVER DESIG

depth and width of the cabinet will
never reach the small 8" by 10"
midgets we now have,

Inspection of Figs. 5 and 7 seems to
indicate that no provision has been
made for sound. In the prewar model
of Fig. 7, sound was obtained by
means of a separate unit. This,
however, was not true of all prewar
table models. Some, like the Andrea
set, did contain both cathode-ray tube
and speaker within one cabinet. The
postwar trend will continue this, al-
though the speakers will have to be
of rather small diameter. However,
since 90 per cent of the public seems
perfectly happy with small 3 and 5
inch speakers in our present midget
sets, this should prove no obstacle.
With a large viewing screen, the
speaker probably will be shunted to
the side.

On the larger floor models, we find
the same general trend toward larger,
better illuminated screens. Figs. 1
and 6 are photographs of prewar
television console cabinets. These
larger sets have a greater number of
controls (soon to be explained) than
the smaller models, but these are kept
around six for convenience in handling
by the nontechnical, inexperienced lay-
man who will use the set. Figs. 3
and 4 are views of the postwar models,
built along similar lines as the ahove,
but with a larger viewing screen. The
set pictured in Fig. 4 also contains a
record-player, giving it a wide versatil-
ity. It may, in addition, incorporate
a small AM sound receiver and thus

| 2 |
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Fig. 4.
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Console-type television receiver pro-
posed by General Electric for postwar market,

do away with the necessity for having
several sets scattered about the room
to serve various purposes. Compact-
ness will add much to the value of
these reccivers.

The final postwar receiver repre-
sents a phase of television that has, in
the author’s opinion, greater possibil-
ities than any of the preceding sets
illustrated in this article. This is the
set shown in Fig. 2. It contains a tube
which will permit large images to be
focused on a screen, or what is more
preferable and practical, the wall of
the room on which it is placed. This
arrangement will allow greater pic-
tures to be obtained, and may even
lead to television replacing the movies
to a large degree. Certainly many
people would prefer to sit in the com-
fort of their own living rooms and
view the latest motion picture rather
than travel a certain distance to see
it in a crowded public playhouse. How-
ever, whether or not this will ever
occur is not of interest here. The
important point is the fact that mod-
ern television has reached the stage
pictured by the receiver of Fig. 2.

Number and Type of Controls

Since the television receiver will
be used by everyone, its controls, of
necessity, must be simple in operation.
And yet, these controls must be suffi-
cient to permit the user to vary the
focus, brightness, and contrast of the
picture image to his taste. These,
of course, will be in addition to the
usual volume and tone controls of the

Fig. 5. Table model television receiver.

Fig. 6.
receiver that was marketed be-
fore the war by General Elec-

Console type television

tric. The viewing screen proved
to be too small for comfort.

sound receiver. Little neced be said
of the already familiar purposes of
sound volume and tone controls and
these may be dispensed with no fur-
ther explanation.

Of the new controls that will con-
front the user of the television re-
ceiver, perhaps the simplest to under-
stand is the focusing control. By
varying the position of this knob the
picture on the screen may be brought
into sharp focus. Once set for any
station, or even all stations, it requires
no further attention. Actually, in a
well-designed cathode-ray tube, the
only way that the picture may go out
of focus is through variations in the di-
rect current or voltage that are applied
to the focusing electrodes. With a
well-regulated power supply it is even
possible to shift the position of the
focusing control to some easily reached
section at the rear of the chassis.

The contrast control for the tele-
vision receiver may be compared, in a

Note the
size of the screen, compared to the console type.
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Fig. 7. Small, inexpensive table-model prewar television receiver.

sense, to the volume control of a sound
receiver, Through its use, the ob-
server may increase (or decrease) the
intensity of the various elements of
the reproduced image. As the control
is advanced, the contrast between the
bright and dark portions of the picture
may increasc somewhat, but the main
object in increasing this control is to
cause the picture illumination to be-
come more intense. This would be
necessary in a room where the average
surrounding light is high. In the eve-
ning with the room semidark, the
required picture brightness is not as
great and it would be possible now to
decrease the intensity of the image.
The variation of the contrast control
is related directly to the gain of the
receiver, and most designers place this
potentiometer in the grid bias circuit
of one or more tubes. Raising the neg-
ative voltage on the grid of a tube will

have the effect of lowering the gain of
this stage.

A third control that is tied in with
the adjustment of the contrast control,
is the brightness potentiometer. The
purpose of this kncb is to bias the grid
of the cathode-ray tube so that the
electron beam is prevented from reach-
ing the fluorescent screen whenever it
moves rapidly from the right-hand side
of the image to the left-hdnd side. The
beam, if allowed to impinge on the
screen during those periods when it is
being brought back to the left-hand
side of the image, would cause retraces
to be visible on the screen. Since the
signal, during these retrace periods,
does not contain any picture informa-
tion, it is cut off by blanking pulses.
The proper adjustment of the bright-
ness control will just bias the grid so
that no retraces are visible.

The effect of an improper setting of

Fig. 8. Dipole antenna
assembly used extensively
for television receivers.
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the brightness control on the repro-
duced image may be seen by an ex-
ample or two. Let us suppose that the
contrast control is set at a low posi-
tion. If the grid bias on the viewing
tube is too high, as determined by the
position of the brightness control, then
not only will the electron beam be cut
off when it is moving back to the left-
hand side of the screen, but also at
other times, when the darker sections
of the video signal act at the cathode-
ray tube grid. The effect, then, of too
great an advancement of the bright-
ness control is to decrease the contrast
of the picture and eliminate (or ob-
scure) some detail of the image. An-
other example already has been men-
tioned in the preceding paragraph
where it was explained that too low a
bias on the viewing-tube grid will per-
mit the return traces to be visible to
an observer.

These three controls have been de-
scribed in dectail because they are the
most important video knobs on the
television receiver. It is true that
different manufacturers may provide
others, but the above represent the
necessary basic controis.

Tuning the Television Receiver

At present, a television signal, con-
taining the video and audio carriers
and sidebands, occupies a 6-megacycle
bandwidth. Hence, stations must be
separated by at least this frequency
difference. The 5 channels that are in
use at present have the following fre-
(quencies:

1) 50-56 mec.

2) 60-66 mc.

3) 66-72 mc.

4) 78-84 mc.

5) 84-90 mc.
To cover this range of frequencies ade-
quately with one coil and condenser
may be electrically possible, but not
satisfactorily practical for television
reception. Hence, switching arrange-
ments or push-button tuning is adopted
and this is seen by inspection of the
models given in Figs. 1 through 7.

Use of these high frequencies for
television is necessary because of the
6-mc. bandwidth that the signal occu-
pies. Lower frequencies could be used,
but other services already occupy most
of these and, hence, television, which
arrived on the radio scene last, had to
take what was available. The big dis-
advantages encountered by the use of
these high frequencies are: ’

1) An area coverage limited to a 75-
mile radius about the transmit-
ting antenna.

2) The present engineering difficul-
ties involved in the construction
of stabile high-frequency circuits.

Very little is possible toward increa -
ing the area that will be affected by
the television .signal beyond raising
the height of the receiving -and trans-
mitting antennas. For continuous
satisfactory reception, 75 miles may be
regarded as the practical limit. This
does not mean that receivers placed
beyond this distance will be unable to
receive the signals of that particular
(Continued on page 144)
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Prepares for Postwar

By JAMES H. CARMINE

Vice Pres.. Merchandising, Philco Corp.

The radio industry has invested
approximately $25.000,000 in re-
search and development to prepare

television for the postwar public.

p ROBABLY never before has the
product of a great new industry

been so completely planned and
so highly developed before it was of-
fered to the public as has television.
The best evidence that the public
thinks well of television is the univer-
sal response that comes from those
who have a chance to see it. As soon
as television receivers can be made
and sold, the public most likely will
eagerly buy them in tremendous quan-
tities.

A recent consumer survey revealed
that 86% of the people would like to
have a television receiver in their
homes. Few, if any, postwar wants
are more general.

Because it is a highly technical
scientific instrument, a television re-

celver, to oper:ate properly, must be Philco Television Station, WPTZ, Philadelpha. Shown from left to right are

ll}Stalled by skilled personnel and ser- the ultra-high-frequency relay receiving antenna: the New York sound receiv-

viced by those who are especially ing antenna: and the main WPTZ picture and sound transmitting antenna.
i trained in this work. Here again

i television will start off with a great
' advantage over automobiles, radios,
and all our modern household appli-
! ances in that a large body of experi-
| enced personnel, who have had the
benefit of Army and Navy radio and
high-frequency training, will be ready
to handle installation and service as
soon as the war is over. It is estimated
that the number of these experienced
servicemen, who can be given the lat-
est television information very quick-
ly, is close to 20,000. Their availability
and desire to get into television will
give a tremendous stimulus to the
video art.
Over and above its postwar employ-
H ment opportunities, television will
make great contributions to the public
welfare in the fields of education and
entertainment. By combining sight
with sound, television is the ideal me-
dium for the transmittal of ideas and
intelligence. It is the next best thing
to talking with a teacher face-to-face.

IS

2

A

! Station WPTZ picks up a football game at Franklin Field, Philadelphia.
(Continued on page 128) Philco has been televising these games for the past five consecutive years.
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PRACTICAL RADIO COURME

By ALFRED A. GHIRARDI

Part 30.

Additional types of spurious interfering responses that can

occur in AM superheterodyne receivers, including design features

specifically intended

spurious interfering responses

that can occur in AM superhet-
erodyne receivers unless proper pre-
cautions and preventative measures
are taken in the design of the receiver.
As is true for the types already dis-
cussed, the relative importance of each
one depends upon the particular inter-
fering-station conditions that exist in
the locality where the receiver is to be
operated.

THERE are several more types of

Signal-Harmonie Interference

Because of the stringent regulations
imposed by the Federal Communica-
tions Commission, the strength of the
signals at harmonic frequencies emit-
ted by modern broadcasting transmit-
ters is very small in comparison with
the power of the radiations at the
fundamental carrier frequency. Con-
sequently, in most cases the actual
harmonics received directly from these
transmitters cause little interference.

However, it is possible for the sec-
ond harmonic of a strong incoming
signal to he generated in the recever
itself through grid rectification taking
place in either an r.f. tube or the
mixer tube, if the incoming signal has
sufficient amplitude to override the
grid bias applied to the tube, thus
causing it to operate over the lower
bend of its grid voltage-plate current
characteristic. This produces a dis-
torted plate current signal waveform
that contains an undistorted funda-
mental and a second harmonic fre-
quency component, as illustrated in
Fig. 1. The effect of this action will
be exactly the same as if the harmonic

Fig. 2. How interference may develop in
a receiver, due to the production of the
spurious second harmonic of an interfer-
ing signal. if grid rectification occurs
in the rf. amplifier or mixer tube.

g— = WANTED SIGNAL (1300 KC)

e =————|NTERFERING SIGNAL (650 KC)

POINT WHERE GRID REGTIFICATION
‘ TAKES PLACE

{INTERFERING)

1639,

(1300 XC)
SemDBE.D

(WANTED)
Mounun s e il

I.F. AMPLIFIER

W

LOCAL

INTERFERING AND WANTED SIGNAL
TO 2ND. DETECTOR AND AMPLIFIER

OSCILLATOR

A s RESULTING DISTORTED PLATE
CURRENT WAVEFORM.

B » FUNDAMENTAL ‘FREQUENCY
COMPONENT

Ip € = SECOND HARMONIC
COMPONENT.

CURVED
PORTION OF
CHARACTERISTIC

“—Eg |
i
D

N EQUIVALENT TO

UNDISTORTED
TO GRID

SIGNAL INPUT

Fig. 1. How a distorted plate-current
waveform (equivalent to an undistorted
fundamental frequency and a second har-
monic) is produced by an incoming signal
strong enough to cause the r.f. or mixer
tube to operate over the lower bend of its
grid-voltage plate-current characteristic.

originated at the transmitter, except
that such locally-generated harmonics
will be produced only by the stronger
incoming signals.

Spurious interfering responses may
result through such harmonics beating
with incoming signals, if the proper
frequency relations exist. For exam-
ple, as illustrated in Fig. 2, the second
harmonic of a strong 650-kc. interfer-
ing-station signal would be 1300 kc.;
and if the harmonic possessed a rela-
tively strong intensity it could spoil
reception from a 1300-ke. station to
which the receiver might be tuned.
The effect would be the same as simul-
taneously receiving two strong sta-
tions on the 1300-kc. channel, one in-
terfering with the other. The second
harmonic of a much higher frequency
signal, say one of 1200 kc., would not
cause such interference, for since its
frequency (2400 kc.) is outside of the
broadcast hand it would not interfere
with any other broadcast-band station
being received.

Proper receiver circuit design, in-
cluding the use of well-designed prese-
lection and super-control type tubes
in the r.f. stages, provide a satisfactory
solution to the problem of preventing
interfering harmonics from being de-
veloped within the receiver itself. Re-
ceivers so designed rarely are troubled
by this form of spurious response.
Also, it is advisable to restrict the r.f.
stage gain to that amount giving ade-
quate reduction of internal noise, as
previously mentioned. Attention to
oscillator design also is important.

to minimize these interfering signals.

In those unusual cases where the
interfering harmonic signal originates
at a transmitter, it arrives at the re-
ceiving aerial as actual radiated
waves, and produces a signal current
in it—this signal current appears in
the antenna circuit along with that of
the “desired” signal. Therefore, in
such cases the interfering harmonic
signal cannot be reduced in strength
by any method at the receiving station
without simultaneously and similarly
reducing the strength of the wanted
signal-—since they both are of the
same carrier frequency. Consequent-
ly, regardless of the receiver design,
such an interfering harmonic signal
will be passed through and reproduced
by a receiver that possesses adequate
sensitivity.

Occasionally a condition will be
found where the second harmonic of a
powerful local long-wave transmitter
(the harmonic being either actual, or
generated in the r.f. or tube circuit of
the receiver) may fall within the fre-
quency band accepted by the i.f. ampli-
fier and thus cause code interference.
For example, if a receiver employs an
i.f. of 460 kec., a local 230-kc. station
might be heard at all points on the
tuning dial. This undesirable condition
could be produced because the second
harmonic of the 230-kc. carrier (460
ke.) gets through the preselector. A
more likely situation is that the 230-
ke. signal gets through the preselector,
and the second harmonic of it is cre-
ated by the mixer tube because of its
rectifying action. This second har-
monic, being of the i.f. value and car-
rying the modulation of the original
code signal, passes through the i.f. am-
lifier and produces the code interfer-
ence,

Oscillator-Harmonic Interference

In our discussions thus far, we have

assumed that the local oscillator is:

feeding only its fundamental fre-
quency of oscillation to the mixer or
frequency-converter. This is substan-
tially so for most well-designed super-
heterodynes. In many cases, however,
especially when the oscillator and its
coupling circuit are poorly designed,
harmonics of the oscillator (usually
only the second harmonic is compara-
tively strong) may reach the mixer or
frequency converter. In such cases,
various combinations of the oscillator
fundamental frequency and its har-
monics with the incoming signals re-
sult. Whenever the resulting fre-
quency falls within the frequency
band accepted by the i.f. amplifier, the

RADIO NEWS




resultant output will pass through the
i.f. amplifier, 2nd detector, audio am-
plifier, and loudspeaker—and will be
heard as an interfering signal along
with the desired signal to which the
fundamental of the oscillator is beat-
ing. This form of interference is called
oscillator harmonic interference. Be-
cause it is within the control of the
receiver designer, in well-designed re-
ceivers it usually is less serious than
the other forms.

Short-wave code or short-wave
broadcast station signals often are
received on the standard broadcast
tuning band of superheterodyne re-
ceivers because of this action, and us-
ually together with broadcast-band
station signals. Interference results!
Radio amateurs and short-wave broad-
casting stations accordingly are
blamed for spoiling the broadcast-band
reception, when the real trouble lies
in the fact that the broadcast-band re-
ceiver does not provide adequate pre-
selection.

The following examples, and Fig. 3,
will illustrate how this can happen in
the case of a broadcast-band receiver
employing an if. of 455 kc.—the re-
ceiver being assumed to be tuned to
receive the signal of a 1,000-kc. broad-
casting station.

Desired Signual:
Oscillator — Signal =
(1,455 ke.) (1,000 kc.)

LF.
(455 ke.)

The 2nd harmonic of the 1,455-kc. os-
cillator frequency = 1,455 X 2 = 2,910
ke. This 2,910-ke. oscillator output
can beat with incoming signals of
either of two frequencies to produce
the required 455-ke. i.f. frequency,
thus:

2,910 ke. — 2,455 ke. = 435 ke,
and 3,365 kc. — 2,910 ke. = 455 ke.

Consequently, signals from stations of
2,455-ke. and of 3,365-ke. frequencies
also can be received when this receiver
is tuned to the signal of a 1,000-kc. sta-
tion, and will be heard along with it if
they are strong enough to get through
the preselector with sufficient strength.

Fig. 4. How interference may develop in
a receiver, due to the second harmonic of
the local oscillator beating with the
locally-produced second harmonic of an
interfering signal. to produce a beat
note equal, or almost equal in value
to the if. frequency of the receiver.
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Fig. 3. Showing how interference may develop in a receiver, due to har-

monics of the local oscillator
quency signals that get through

Similarly, since the 3rd harmonic of
the 1,455 kc. oscillator frequency is
4,365 kec., we have also:

4,365 ke. — 3,910 ke. = 455 ke.,
and 4,820 ke. — 4,365 ke, = 455 ke.

Therefore, signals from stations of
3,910 ke. and of 4,820 ke. also can be
received at the 1,000-ke. tuning dial
setting if they get through the prese-
lector with sufficient strength.

The received signals of these higher-
frequency interfering stations, of
course, will be greatly attenuated by
the preselector, since there is an ap-
preciable per cent difference between
their frequencies and that to which
the receiver preselector circuits are
tuned. Consequently, the reception of
interfering stations due to oscillator
harmonics generally is limited to very
close or powerful stations such as lo-
cal amateur, police, commercial, or
government code or phone stations
whose signals may be able to get
through the preselector with sufficient
strength to cause interference.

Spurious reception of this type is
most prevalent on receivers employing
loop antennas, because electrically a
loop antenna has the character of a
long line having several secondary res-
onances in addition to its fundamental
tuning resonance. The secondary res-
onance effects may fall into the proper
short-wave frequency bands, thus
helping to provide substantial gain at
these frequencies and causing an ap-
preciable level of interfering short
wave signal to appear at the first
stage of the receiver.

Oscillator harmonic interference can
be identified by the fact that the fre-
quency of the interfering signal is
either above or below the second har-
monic of the oscillator frequency by
an amount equal to the i.f. (harmonics
above the second are usually so weak
that they may be neglected).

If the receiver employs a loop an-
tenna, the following remedies should
be tried.

(1) Orient
pickup of

minimum
station.

loop for
interfering

beating with interfering higher-fre-
an insufficiently-selective preselector.

(2) Realign loop circuit and other
preselector circuits carefully.
(3) Substitute a conventional
aerial-ground system and antenna
coil for loop antenna.
It is apparent that preselection will
reduce the magnitude of this form of
interference by decreasing the magni-
tude of the unwanted components

== WaNTED SiGNAL (910 KC)
(2 X 455 LF)

2ND. HARMONIC OF WANTED SIGNAL
; (910 X 2 =1820 KC)

1 x 11

18201365 =
455 KC UNTERFERING)

r
4 ogo00 | ] iren
‘*------ PR PTRT]

IEE

I.LF. AMPLIFIER
{455 KC)

INTERFERING AND WANTED SIGNAL
TO 2ND. DETECTOR AND AMPLIFIER

LOCAL
i RECEIVER QSCILLATOR
TUNED TO 1365 KC
910 KC
e e

Fig. 5. Illustrating how interference may
occur when receiving a signal whose fre-
quency is twice that of the i.f. of the re-
ceiver, through the formation of a spuri-
ous second harmonic of the wanted signal.

prior to the process of frequency
changing. Such components as will
beat with the harmonics of the local
oscillator are detuned from the funda-
mental by approximately N X 100%
(where “N” is the order of the local
harmonics) so that the presence of a
single tuned circuit will invariably
remove this type of interference, or
reduce it to negligible proportions.
Aperiodic (nonselective) input circuits
to the frequency-changer will, on the
other hand, show this type of inter-
ference very strongly, even when elab-
orate care has been taken to reduce
the oscillator harmonics to a mini-
mum, and in such cases it may prove
to be even more serious than image
interference.
In cases where only a single station
causes this type of interference in a
(Continued on page 88)
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Servicing

PUBLIC ADDRENY EQUIPMENI

By WILLARD MOODY

system are the sound pickup,

amplifier, and sound radiators.
Between each element there is a link,
a cable which might be thought of as
the fourth element. Any one, or all
of these elements may break down in
service and cause failure or unsatis-
factory operation of the system. This
discussion is intended to deal primarily
with the maintenunce of existing
equipment, not instullation problems.
It is assumed that at one time or an-
other the apparatus was functioning
correctly and that now it has devel-
oped trouble. By cause and eftect
reasoning, a rapid, efficient solution
may be reached to a servicing prob-
lem, in contrast with inefficient hit-or-
miss methods.

The first step is recognition of the
trouble and confirmation of the own-
er’'s complaint. In many cases this
procedure will be absurdly simple: the
owner may say, ‘‘My amplifier is dead.”
To him the amplifier may be dead, but
to you the amplifier may or may not
be and it is your job to discover the
truth technically. It may be an open
lead in a cable, an open voice coil cir-
cuit in a speaker, or, indeed, it may be
something haywire in the amplifier.
But whatever it is, localization of the
trouble to the defective stage is neces-
sary, and some means of performing
that localization is required.

One simple and quite effective
method involves the use of a technique
commonly called “circuit disturbance
testing.” Referring to Fig. 4A, we
have a block diagram of a typical, sim-
ple amplifier system. The sound waves

THE elements of a public-address

Fig. 1.

Many radio service-dealers, employing skilled

technicians, will find great opportunities in

repairing and maintaining sound equipment.

striking the microphone diaphragm de-
velop within the mike an electrical
signal which is applied to the pre-
amplifier input. This amplifier builds
up the signal and feeds a succeeding
amplifier, which further raises the en-
ergy level sufficiently high so that the
signal can drive a loudspeaker. This
block diagram could apply either to a
very-low, medium, or high-power am-
plifier system equally well. In effect,
we have an electrical chain and the
signal goes through the system from
input to output. If any link in that
chain develops a defect, the signal will
not pass through normally and satis-
factory performance from the equip-
ment, of course, will not be obtained.
In making the circuit disturbance
tests, you can work from the output
back to the input, or you can work in
the opposite direction from the input
to the output. In servicing this equip-
rment, it usually is faster to work from
the input back to the speakers. For
example, with the gain control of the
amplifier turned to maximum, consid-
erable background noise should be
heard and if the mike is tapped lightly
with your finger the resulting sound
output from the loudspeaker, or loud-
speakers if more than one speaker is

Circuit diagrams showing method of connecting a single-button

microphone (A); double-button microphone (B); and ribbon-type microphone
(C). (D) shows how electrical and acoustical feedback could be obtained.
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used, will in many cases sound like
rumbling thunder, or at least will be
clearly audible.

Let us assume the complaint is that
the equipment just is not working.
Other faults, which will be discussed,
are those of excessive hum level, os-
cillation (squealing and motorboat-
ing), and noise.

If no sound is heard when the mike
is tapped with your finger, but a sound
is heard when the first audio grid cir-
cuit is opened and closed, the defect
probably lies in the mike circuit, In-
stead of tapping the mike, of course,
you could simply speak into it or whis-
tle into it. In the case of carbon but-
ton mikes, the carbon may pack, and
tapping the mike lightly may restore
operation, shaking loose the frozen
carbon granules. In the case of rib-
bon mikes or other types, such trou-
bles usually are not experienced and
the defect may be simply a loose con-
nection on the mike itself or a break
in the cable connecting it to the equip-
ment. When some unskilled person
has tampered with the apparatus, look
for a wrong connection of the cable to
the amplifier, or some obviously simple
and foolish defect, such as having the
mike plugged into the wrong jack.

A basic single-button carbon mike
circuit is shown in Fig. 1A, These
mikes are not commonly used in mod-
ern public-address work because of
their high noise level and compara-
tively poor fidelity. However, they
have a high output voltage and may
be used in some emergency equip-
ment or other special apparatus where

a great amount of preamplification is

not desirable because of space limita-
tions or other factors. In testing this
circuit, with the amplifier on, if. no
sound is heard when the mike is tapped
or spoken into, try disconnecting the
leads of the mike from the circuit and
then simply connect the battery E to
the primary L, directly. When this is
done, if the amplifier system is all
right, a loud click should. be heard in
the speaker. The reason is that the
sudden application of a voltage to L,
causes a rise in current through the
primary, with a rise in the flux in-

RADIO NEWS
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tensity, and a transient voltage is in-
duced in L. and amplified by the re-
mainder of the equipment. Note that
the gain control must be set well up
or you will not get the signal through
the system.

Assumimg that the click is not heard
when you make and break the circuir,
the trouble may be that L, is open or
the battery E is very weak, By tem-
porarily substituting a new hatiery, or
checking the voltage across E with a
voltmeter, vou can determine whether
the battery is all right. 1t alsoe would
be possible to make a rough test In
connecting an ordinary earphone
across E. and listening {or a loud click
to determine the condition of E. To
check the secondary circuit and the
whole input system, the phone could
be connected across L. and loud clicks
should be heard when the primanr
source volrage E is connecied and dis
connected.

In servicing, a quick routine check
of the windings could he made easily
with an ohmmeter and would occupy
only a few seconds of time. Very sel
dom do vou find that the transformer
windings are shorted; usually theyv ar
open when trouble exists, In some
cases, the leads to the two end 1ter-
minals of P mayv be shorted. killing
the signal. and visual inspection or an
ohmmeter test will show up that trou-
ble. If the resistance of P is to be
checked. one lead of L. is disconnected
to prevent a shunting effect and ar
Inaccurate reading.

In many modern amplifier systems.
velocity and other types of mikes are
used. but before considering them, let
us check briefly on that old standb:
the double-button carbon mike circui
It is shown in schematic of Fig. 1B.
The button current can be regulated
by P, and the signal output voltage
can be controlled by P, A simple way
of producing pulses of current in the

Fig. 2.

phones. and other sources of audio signals.

200,000

|
T

January., 19435

Radio se-vice-dealer, Mr. John Ragona of Philadelphia. Penna.
and maintaining radio and electronic equipment is an Important part o! his business

circuit is to open and close switeh 8
Tn some cases 1t may be tound that the
switch 18 open and it can be checlied
in any event hy using an ohmmeter
The battery or veltage source should
be out of the circuit when using the
ohmmeter to prevent damage to the
test instrument.  The individual part
of the circuit can be checked quickly
with an ohmmeter. \With the button
disconnected. small hattery niay he
connected first across L1 and then
across L[.2. Clicks should be heard
If they are heard and the mike do
not work .the trouble definitely is lo-
calized in the mike

In Fig. 1C, the ribbon mike is shown
The sound waves cause the ribbon to

This unit
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Fig. 3.
used to illusirate proper procedure to follow when troubleshootirg.

should be very strong. If it is not,
look for a defect elsewhere in the sys-
tem, and continue your tests.

In many cases, the fault may be in
a cable connecting the mike to the
amplifier input circuit, or in the plug
and jack assemblies. Careful visual
inspection often will result in localiz-
ing the trouble. However, a cable
can be checked easily with an ohm-
meter. This is illustrated in F.g. 6A.
The cable is checked for continuity by
shorting one end. Then, the actual
resistance in the circuit can be meas-
ured. It should be low and will vary
according to the size of the conductors
and the length of the cable. Resis-
tance values for various conductors
can be found in any wire table, to
serve as a guide, with sufficient ac-
curacy for practical purposes.

If the cable is to be tested for an
intermittent condition, it may be wig-
gled while the ohmmeter is left con-
nected. Usually, if the cable has any
appreciable length at all, an assistant
will be required to do the wiggling of
the cable, while you watch the meter.
Checking for a shorted cable is illus-
trated in Fig. 6B. The resistance
should be very high, usually above 20
megohms, if the cable is good.

Many amplifiers may use crystal

Fig. 4.

(A) Block diagram of a typical amplifier network.

Diagram of a push-pull output stage of a typical amplifier,

mikes. These are high-impedence
types and generally work directly into
high-impedence grid circuits, as shown
in Fig. 4B. By disconnecting leads A
and B at the input and connecting a
small 1.5 volt battery to C and D, mak-
ing and breaking the battery connec-
tion, a series of loud clicks can be
produced under normal working con-
ditions. If these clicks are heard and
the mike does not give any output,
the trouble is probably in the mike it-
self or the connecting cable. About
the best way of checking the mike
would be to connect it to an amplifier
which is in good condition. However,
when you go out in the field it is not
a very simple matter to have an ampli-
fier convenient for test purposes unless
you rig up a special job for yourself,
as shown in Fig. 2. This equipment is
not designed to cover a ball field or
to do a public-address job, but is useful
for checking the output of phono pick-
ups, mikes, and other sources of audio
voltage. It can be calibrated in your
scrvice shop.

An a.c. milliammmeter with a full-
scale deflection of 1 ma. may be used
as an output indicator, or any standard
copper-oxide rectifier-type instrument
may be connected across the output to
read the signal voltage. The poten-

(B) Circuit

diagram of an amplifier, used to illusirate possible points of failure.

SOUNC
IN

PRE-~
AMPLIFIER

CRYSTAL MIKE

PRE—AMPLIFIER

48

HiGH
POWER
AMPLIFIER

tiometer P (in Fig. 2) should have a
small dial calibrated in numbers that
can be read accurately. The knob
pointer should fit closely to the dial
face so that the settings can be noted
accurately. Then, for a given setting
and type of pickup you should have a
definite amount of output voltage read
on the meter M. The output meter
preferably should read voltage, but
only relative indications are necessary.
For a given input voltage and test
amplifier gain, a mark on the output
indicator corresponding with the cal-
ibration should be obtained.

The audio signal may be heard on
the 5-inch dynamic loudspeaker or the
speaker may be disconnected and the
signal voltage measured with the out-
put meter. By connecting a phono,
pickup or mike to the input of the
amplifier, in your shop, and noting
how it behaves, you can secure a guide
to expected reactions in the field. And,
as a matter of fact, bringing it on rou-
tine installation checks you can try it
out and in that way gain some idea of
the performance of the unit. Good
parts should be used in constructing
the test amplifier. Do not make the
common mistake of assembling to-
gether a lot of miscellaneous junk
and then checking good equipment
against the performance of that val-
ueless material.

The values of R1 and R2 may be de-
termined experimentally.

With a test cable fitted to the ampli-
fier input, you may use the unit as an
audio signal tracer for going through
the circuits of a public-address system,
and the input voltage can be controlled
by potentiometer P to prevent over-
loading of the tubes in the unit. You
can also check the relative gain of
various circuits, since the input con-
trol can be calibrated in terms of input
voltage, using an audio generator in
your shop before the test unit is taken
out in the field for actual servicing of
public-address equipment.

Coming back to Fig. 4B, suppose
that a signal voltage is observed be-
tween 4 and B when the mike is tapped
with your finger or when you speak
into the mike, but that no signal volt-
age appears across R.. The trouble
very likely would be a poor potenti-
ometer connection or an open in C,.
You could check the condenser easily
enough by connecting another across
it. If the signal now appears across
R., the trouble definitely has been
localized. The important thing is that
the signal-tracing instrument speeded
up the work and it is particularly
useful in the case of beginners who do
not feel too sure of themselves and
do not have the skill of a highly-
experienced serviceman or engineen

In some cases it may be found that
the signal does appear across R. but
that the amplifier response is weak.
The purpose of C. is to keep the sig-
nal voltage appearing across R; low in
value. If C. opens up it will not do
this job and the gain will be reduced
in the stage due to degénerative action
or negative feedback. While the am-

(Continued on page 110)

RADIO NEWS




Microphone
INPUT CIRCUIT

By THEODORE E. CAMPBELL

Employing the cathode-follower circuit in microphone

preamplifiers simplifies line impedance matching.

NUMBER of public address in-

stallations present a problem

today, when for any reason it
becomes necessary to provide a long
mike line. This difficulty shows up in
the form of low output, poor frequency
response, and high hum level. The
latter is especially bad if the building
has open wiring and the amplifier is of
a high impedance input, designed to
accept a microphone whose level is

Fig. 1.

The cathode-follower circuit.

very low, such as — 60 db. below ref-
erence level. The majority of ampli-
fiers familiar to servicemen fall in this
category.

Microphone manufacturers supply
roughly 8 to 15 feet of cable with each
high-impedance microphone, purposely
limiting its length due to the capacity
any additional cabling would place in
parallel with the microphone. This
shunt capacity, if enough cable is
available to increase its length by four
times, may reach a value as high as
590 wupfds, varying widely with types of
cabling available. The impedance of
this shunt capacity at the higher audio
frequencies may fall as low as .1 or
less than the impedance of a crystal
microphone, thereby, by-passing these
frequencies and resulting in a very
low output plus poor frequency re-
sponse. In extending the line we
would subject it to electrostatic and
inductive coupling, making a.c. hum a
major problem as well.

In commercial installations a pre-
amplifier is provided near the micro-
phone to raise the level of the micro-
phone by several hundred times or
possibly 30 to 60 db.; then the output
is transformed to some low impedance
line and the signal is fed over this line
to the main amplifier. Since the level
is much greater with preamplification
it is fed into a high-level input such as

January, 1945

a phono input on p.a. amplifiers. This is
to prevent overloading the input am-
plifier tube. The length of this line
and the capacity existing across it has
little effect due to its low value of im-
pedance. To illustrate, we will deter-
mine what capacity must exist across
the line to have any effect. In this
case the line impedance will be 1000
ohms rather than the usual 500/250
ohms. The reason for the higher value
of line impedance will be apparent
later. Now in order to have some ef-
fect the capacity must present at least
2000-ohms reactance at some higher
audio frequency; 10,000 cycles for in-
stance:

1 1
orC =
27 fX,

C = = .00795u1d.
6.28 X< 10,000 X 2000

Such capacity will not be present as
it would take approximately 1000 feet
of twisted telephone line to present it.

The solution then should be to trans-
form our high-impedance microphone
to some fairly low value of impedance
or as in commercial practice, use a
preamplifier near the microphone and
then a low-impedance line to the am-
plifier. If the line connecting the am-
plifier and preamplifier is of reason-
able length, we can work directly into
the amplifier, providing we make our
impedance transformation, since suffi-
clent gain is available in the amplifier.
An excellent method of making this

e e

“Uniplex” cardioide crystal micro-
phone, manufactured by Shure
Brothers. gives high-quality repro-
duction from 30 to 10,000 cycles.

impedance transformation is through
the use of a cathode-follower circuit,
schematic of which is shown in Fig. 1.

The cathode-follower circuit is noth-
ing more than a vacuum tube with the
signal impressed on the grid but taken
off at the cathode instead of the plate,
and therefore effectively transforming
the input from a high to low impe-
dance. The output impedance will be
the value of the cathode resistor in
ohms or if tapped down on this resis-
tor, any value lower than the full val-
ue of the cathode resistor. The total
value of this cathode resistor must be
such as to provide the correct bias to
operate the tube as a class “A” ampli-
fier at whatever plate voltage is ap-
plied. Because of this our maximum
output impedance will never exceed
several thousand ohms and can be less,
depending on the type of tube used as
the cathode follower, plate voltage ap-
plied, or by tapping down on the cath-
ode resistor as explained before. The

(Continued on page 134)

Fig. 2. A.c.-d.c. preamplifier to be used in place of a long microphone cable.
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Method of relaying television programs from station WNBT. New York City. to Gen-
eral Electric’'s station in the Helderbergs and from there to the Capital district.
GE's studio, WRGB. at Schenectady. also relays programs to the main transmitter.

An tncroducion w | ELEVINION

By EDWARD M. NOLL

The first of a series of articles to be presented to the serviceman on the sub-
ject of television, covering operational principles and servicing techniques.

RE you prepared for television?
A Are you prepared to guide the
television bandwagon when the
television beam sweeps across the
screens of a million television receiv-
ers? Manufacturers predict every
major marketing area will be served
with stations within a year after
peace. Surveys of public opinion in-
dicate extraordinary interest in tele-
vision. You, Sgt. or Mr. Radioman,
in the immediate postwar era, will be
called upon to service, install, operate,
or teach the principles of television
equipment. You have been absorbing
many new circuits and applications of
vacuum tubes under the impetus of
war—so why not, while you're in the

The control room at WBKB. Chicago.

stride, set aside a few hours each
month to obtain a necessary back-
ground in a pioneer industry. What
you learn about television now will
not only aid you in your present activ-
ities (practically every radio concept
manages to become involved in tele-
vision at some point) but is an educa-
tional war bond to be cashed in at a
later date.

Personnel with a working knowledge
of television will be in demand. Per-
sonnel, not only to staff the produc-
tion plants and the big stations but
personnel to sell, adjust, and service
receivers. The television receiver, in
its present state, is critical of installa-
tion and adjustment. You can not

The program director, in the foreground.

masterminds the production in the adjoining studio by means of an intercom-
munication svstem connecting her directly with each of the operating personnel.

throw a piece of antenna wire out the
window, plug into the wall socket,
turn the switch and expect to get a
presentable picture. Your television
receiver, no matter how well it is
engineered, is useless without c¢areful
installation, a good antenna, and prop-
er adjustment. You, Mr., Serviceman,
must be able to do your part. The
customer will not pay cash-over-the-
counter for his receiver, pick it up and
take it home. Final payment will be
made when the receiver is properly
installed and receiving a satisfactory
picture. The television serviceman will
have to bring out his glasses, light up
his easy-chair pipe, and study a few
hours every so often. The serviceman
who knows “why” as well as “how”
will be a faster trouble-shooter than
the mechanical robot who knows how
to handle a test panel but doesn't
know what he’s looking for. All of this
demonstrates the need for trained per-
sonnel. Although the purpose of this
series, primarily, is to present the tele-
vision receiver to the serviceman, the
first few installments will cover the
complete system to unveil television
in its entirety. ’

Television Stations

The four classifications of television
stations are commercial, experimental,
remote, and relay stations.

1. Commercial stations are of two
types: the large regional station with
its high-power and elaborate facilities,
and the small local station, with its
limited facilities. The local station
nevertheless will have the same high-
quality broadcasts, as it will retelevise

the larger regional station, augmented"

with the local broadcasts it can readily
handle with its own limited facilities.
A wide variety of programs have been
broadcast from the nine licensed com-
mercial television stations shown in
Table I. The Philco station in Phila-
delphia has been especially successful

Y
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-Predictions of the vastness of the future
television industry, brought out by some
of the major television interests.
>
in handling sports events—particu-
larly football. Not only is the picture
clear but the operation of the system
is fast enough to follow each play
without difficulty. The General Elec-
tric station in Schenectady has ob-
tained gratifying results in telecasting
operas and stage plays. Its elaborate
studio facilities have demonstrated
what can be done in the production of
first-rate stage shows. The New York
stations broadcast many live talent
shows—from instructions to air-raid
wardens over the NBC station WNBT
to the antics of a live duck over CBS
station WCBW.-

At present there are 70 applications
pending before the FCC for commer-
cial television stations. Many of these
applications come from smaller cities.
It is evident, wide television coverage
is not too far off. The average cost
of establishing a television station is
approximately $200,000; cost, of course,
is dependent on how elaborate the sta-
tion is to be. The small town local
with a relay connection to a larger
station could begin with only a limited
amount of equipment-—perhaps only a
small motion picture camera to handle
local advertising and film broadcasts.

2. Remote stations will operate in
conjunction with the commercial sta-
tions to handle the remote telecasts.
The remote station -generates its own
signal at a very-high frequency which
is picked-up at the main station and
retelecast on the main transmitter.
Remote telecasts have been very suc-
cessful for both day and night events.

3. Relay stations permit the transfer
of television programs from city to
city bringing high-quality telecasts to
the 'smaller cities and rural districts.
Ordinarily, the small local station will
not have the facilities to present a
continuous stream of elaborate tele-
casts but will depend on his big city
brother to give him additional talent.
There are two successful relay systems
on the East Coast. One is between
NBC's New York station and the
Philco station in Philadelphia; the
other, between New York again and
the General Electric station in Sche-
nectady. The latter relay system has
one jump of 129 miles which is consid-
erably, beyond normal line-of-sight
transmission.

Thus it appears that the wise use
of directional antennas and proper
choice of site will go a long way in
extending the range of television
transmission. General Electric is en-
couraging the use of a very low power
combination local and relay station
which will receive its energy on a
highly directional beam from the
larger station and retelecast it at a
higher frequency for local coverage.
The relay and local station will re-
quire a minimum of equipment and
will be practically automatic in opera-
tion. Facilities will be available for
handling local shows. - '

4. Experimental stations must be

January, 1945

JAMES L. FLY
Former Chairman, FCC.

“Demobilization day will find tele-
vision a fully explored but wholly un-
exploited field. We can anticipate a
widespread demand for consumer
goods such as television sets, many
factories able and ready to convert
back from war production to such
consumer goods, and all the other
factors necessary for the most rapid
postwar period television expansion.

“I think it quite likely that during
the postwar period television will e
one of the first industries arising to
serve as a cushion against unemploy-
ment and depression. Radio broad-
casting served that function in a
measure during the 1920’s, though at
the close of the war wireless was far
less developed than television will be
at the close of this war. There is no
reason now apparent why we should
not aim at a 50,000,000-set television
industry mirroring the present 50,-
000,000-set broadcast industry.”

PHILCO CORP.

“Approximately $25,000,000 has
been invested in television research
and development by the radio indus-
try to get television ready for the
public. Probably never before has
the product of a great new industry
been so completely planned and so
highly developed before it was of-
fered to the public as has television.
Through long years of research and
development, the television art has
been so perfected that the product it-
self and the service it renders will be
ready for the public in a highly-de-
veloped state as soon as the war is
over.

“The best evidence that the public
thinks well of television is the uni-
versal response that comes from
those who have a chance to see it.
As soon as television receivers can
be made and sold, the public will
eagerly buy them in tremendous
quantities. It may be possible to pro-
duce and sell table model television
receivers for as little as $125 after
the war. Larger ‘projection type’
sets, giving a picture 24 inches by 18
inches may cost up to $400.”

GENERAL ELECTRIC

“Ads we see it there will be two
major applications for television af-
ter the war. The first, and perhaps
the most important is broadcast tele-
vision which will add a new dimen-
sion to home entertainment and will
provide one of the most powerful
mass advertising media ever devel-
oped. Secondly, there is industrial
television in which pictures and
sound will be carried by wires or by
radio transmitters from one point to
another for various private commer-
cial uses. For example—industrial
television might be used as a power-
ful merchandising medium by a de-
partment store. The fashion show
taking place on the eighth floor might
be wired to display projectors located
on all other floors of the store and in
the show windows, enabling shop-
pers throughout the store to see the
latest styles.

“Theater television may well be of
the industrial variety. A live-talent
program originated at a central point
could be wired to a number of thea-
ters and then projected on the regu-

lar theater screens. News and sport-
ing events could be made available to
the audiences of a large number of
theaters by such a system.”

COLUMBIA BROADCASTING SYSTEM

“Almost total military secrecy sur-
rounds the surging story of elec-
tronic progress in the war. But the
effect of this progress on U. S. post-
war television—if the television in-
dustry will seize it—is well known to
nearly every engineer who has
worked, often around the clock, on
the deadly electrons of war.

“Enough has already been done—
developed, tested, proved, and put to
work—to strike off the technical
shackles that held prewar television
to a relatively coarse-screen picture;
enough to free television from the
straitjacket of narrow-band, black-
and-white transmission, enough to
promise pictures twice as large and
twice as rich in detail, as well as pic-
tures in full and Dbrilliant color.
Enough, in sum, to make the ‘good-
enough’ pictures of prewar vintage
seem not good enough at all, in terms
of postwar possibilities.”

FARNSWORTH CORP.

“Television will enliven and broaden
your life more than you can now ap-
preciate. It will become part of your
daily life just as radio is today.

“It will be housed in a handsome
cabinet, differing from a radio cabi-
net only in that it brings you sight
as well as sound of distant events
while they are taking place! As with
radio, you select and tune in the pro-
grams you want.

“Television is ¢ new service with
characteristics and powers peculiar
unto itself. It combines qualities of
movies, newspapers, radio, and stage.
Television will bring you entertain-
ment. . . . Broadway or Hollywood
openings, operas, plays, movies, con-
certs.

“It will show news being made . ..
spot news of fires, parades. politics,
disasters, picked up by traveling tel-
evision cameras . . . commentators
who can illustrate maps and places
and people.

“And it will bring you advertising,
show you the products, how to use
and care for them.

“Television will be your window
opening on the world—a magic win-
dow that gives eyes to radio, and
will give you a sense of personal par-
ticipation in faraway events as they
happen.”

DUMONT LABORATORIES

“We are standing on the threshold
of the Age of Television!

“Soon, imagination and genius,
freed of wartime limitations, will be
breathing vibrant life into televi-
sion’s magnificent promise.

“Television did not come to a tech-
nical standstill when America en-
tered the war. When the new sci-
ence of electronics was drafted for
the creation of secret weapons, the
technical progress of television con-
tinued in many specialized ways . . .
resulting in countless refinements in
high-frequency circuits, in precision
methods of manufacture, and many
hush-hush developments of impor-
tant benefit to television which may
not be discussed at this time.”
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LOCATION | CALL LETTERS OWNER FREQUENCY
New York WNBT NBC 50-56 megacycles
New York WCBW CBS 60-66 megacycles
New York WABD DuMont Labs. 78-84 megacycles
Phila., Pa. . WPTZ Philco Corp. 66-72 megacycles
Chlcago WBKB Balaban & Katz Corp. 60-66 megacycles
Chlcago WTZR Zenith Radio Corp. 50-56 megacyclés
Schenectady, WRGB General Electric Co. 66-72 megacycles |
N. Y.
Hollywood, KTSL Don Lee Bcestg. System | 50-56 megacycles
Calif.
Milwaukee, WMJT Journal Co. 66-72 megacycles
Wis.
Table 1. Tabulation of commercial television stations that are in operation.
' POPULATION OF
TIME NUMBER OF STATIONS SERVICE AREAS
Today 9 active stations 22 million
18 months after A minimum of 40 ac-
construction of tive stations (based
equipment starts on licenses granted 30 million
or applied for, March
1, 1944)
5 years | 100 active stations 67 million
|
Table II. Chart showing the possible increase in television broadcasting stations.

given free rein in conducting experi-
ments which will advance the tele-
vision art. All the production plants
and television broadcasters are to be
commended in developing cathode-ray
tube television to its present state.
Furthermore, under the impetus of
many war disclosures, television should
rise to its technical heights.

The Columbia Broadcasting System
advocates the use of higher frequencies
to obtain greater picture definition,
higher frequencies also being more
adaptable for color television. The
development of the art must not be
impeded by rash business tactics and

Fig. 1.
transmission.
picture tube.
mosaic.

premature technical freezing. Experi-
mental licenses should be granted
freely for development work on the
very-high frequencies. The radio
amateur must be given a television
channel, along with the educational
institution which will introduce tele-
vision to the radio jobber, serviceman,
or the young engineer.

Television Frequencies

One television station is six mega-
cycles wide; the entire hroadcast band,
one megacycle wide. The very wide
bandwidth is necessary to transmit a
clear and sharp picture. In fact, a

Illustrating the progressive series of electrical charges during a television
Each charge represents the relative brightness of one tiny spot on the
During transmission. the object being telecast is focused on the
The image appearing on the mosaic., after being scanned by a beam from
the electron gun. is applied to the video amplifiers.

Synchronizing and blanking

pulses then combine with the picture signal and the composite video signal is ap-

plied to the transmitter and radiated by the antenna.

During the receiving proc-

ess the television signal is picked up by the receiving antenna and detected by

the receiver.

Picture signal and blanking pulses then pass through the video ampli-
fiers to the beam.control grid of picture tube.
to the synchronizing circuit to control operation of electron gun.

Synchronizing pulses are applied
Modulated picture

beam scans the fluorescent picture-tube screen, reproducing the original image.

Y/ ELECTRON
GUN

FLUORESCENT SCREEN
—1 aNTENNA
— PICTURE TUBE
vxu?""‘}'"' -
"nscsnvsa ] 1‘”°e°A
550 b ] J:AMPLIFIERSH
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‘mitted

picture transmitted,k on a-still wider
channel would be further.improved.
The Columbia Broadcasting System is
a progressive advocate of higher fre-
quencies and broader channels, recom-
mending 16-megacycle channels in the
frequency range from 450 to, 950 mega-
cycles. At present there are 18 tele-
vision channels, each _6- megacycles
wide, extending from 50 to 294 mega-
cycles. However, only the first four
channels, 350 to 84 megacycles, are
occupied by commercial stations.

At a recent session of the television
panel of the Radio Technical Plannmg
Board the following frequency recom-
mendations were prepared for presen-
tation before the Federal Commumca-
tions Commission.

1. The use of 26 6-me. ‘commercial
channels extending from 50 to 246
megacycles.

2. The use of a number of 12-mec.
relay channels from 162 to 294 mega-
cycles.

3. The use of 20 10-mc. relay chan-
nels between 300 and 1,000 megacycles

4. The use of 20 20-mec. relay chan-
nels from 1,000 to 3,000 megacycles.

3. The use of 30 20-mc. experimental
channels from 600 to 2,000 megacycles.

6. The use of additional allocations
for experimental channels from 3,000

" me. to 10,000 megacycles and higher.

Television System

A televised scene is not transmitted
instantaneously. It is transmitted as
a progressive series of electrical
charges, each charge representing the
relative brightness of one tiny spot on
the scene. Approximately 350,000 of
these spots are required to mold one
scene, and, to simulate motion in the
picture, thirty complete scenes or
frames are transmitted each second.
As shown in Fig. 1 the object is fo-
cused through a lens system on ‘the
light sensitive screen or mosaic of the
television pickup tube. The image on
the mosaic, which is dotted with mil-
lions of tiny photoelectric particles,
displaces electrons according to- the
light distribution of the image. This
image is scanned by a pinpoint electron
beam which races back and forth
across the screen as directed.by the
electron gun of the pickup tube. When
the beam scans one line on the mosaic
a progressive series of very small
charges (video signal) are released.
The relative strength of each individ-
ual charge is dependent on the in-
tensity of the light focused on the
particular spot it represents on the
mosaic. After one line is scanned
the beam snaps back and scans an-
other line beneath the previous one.
This process continues until 525 lines
are covered, representing one scene
or frame. Then the beam returns to
the top of the screen and scans the
first line of a new scene. Point-after-
point, line-after-line, and frame-after-
frame, the television signal is trans-
in an endless stream from
transmitter to receiver. At  the re-
ceiver the same parade ,of, charges,
excites the control grid of the picture

(Continued on, page 141)
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retractable and slides down into the cabinet when not in use. The picture as it originally appears on the face of a kinescope is pro-
jected through a lens to the mirror on the underside of the cabinet’s uptilted lid, from which point it is reflected 1o the viewing screen.

’I‘HERE is something about tele-
vision that is going to make
every city, town, and village in
the United States a more democratic,
more progressive, more closely knit
community than ever before.

Television as an instrument of en-
tertainment and information, similar
tc that of radio. is no longer a labora-
tory curiosity. The 40,000 televiewers
in New York, New Jersey, Pennsyl-
vania, and Connecticut areas and the
thousands more who see televised pro-
grams in Chicago and Los Angeles can
vouch for that.

But television, with its intimate and
immediate approach, will go much far-
ther than radio in cementing commu-
nity relationship, instilling democratic
ideals, and providing hitherto un-
dreamed of avenues of enlightenment.
Television has the wherewithal to
change the living habits of millions of
Americans, and it is likely to accom-
plish these changes within the next
decade.

Most everyone who visited the New
York and Chicago World Fairs had a
glimpse of television and unquestion-
ably sensed the great possibilities
which it held as an instrument of en-
tertainment in the home. This form
of television most assuredly will sweep
across the nation just as soon as war-
time restrictions on the manufacture
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By WILL BALTIN

Secy.-Treas., Television Broadcasters Assn., Inc.

Television will oecupy an important place in every

conceivable phase of our industrial and social lives.

of television equipment is no longer
necessary. As of October 1, 1944,
there were 83 applications pending for
new television stations in 27 states and
the District of Columbia.

Yet television as an instrument of
entertainment is but a fractional
phase of this new and wonderful art.
Television for use in industry, busi-
ness, schools and colleges, by police
and, most certainly, by theaters, will
occupy an important place on the
American scene in the vears to come.

Industrially, television may be em-
ployed to link, via coaxial cable, scat-
tered branches of any one company.
An employer may speak directly to
foremen in a dozen plants and he, in
turn, can see them on a video screen
in his office. Directors of industry can
easily conduct Board meetings via
television, providing offices of the Di-
rectors are linked with that of the
Chairman of the Board. Innumerable

uses for television in industry may be
found, all of which can draw labor and
management closer together.

Learding retailers throughout thi
country are eager for information
about television. They sense the value
of pictorial exploitation for effective
retailing and plans are now afoot in
the biggest department stores of the
nation to install intrastore television
equipment. Thus, a style show con-
ducted on the fifth floor of a metropol-
itan depariment store can be watched
on large television screens installed in
the front windows of the establish-
ment and scattered throughout the
various other floors of the building.

Filene's Department Store in Bos-
ton; Bloomingdales and Abraham &
Strauss in New York; and the Maison
Blanche Company in New Orleans,
La., already have signified their inten-
tion of using television, not only for

(Continued on page 101)
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THE SAGA OF THE
VACUUM TUBE

By GERALD F. J. TYNE

Research Engineer. N. Y.

Part 15. The early growth of the amateur fra-
ternity., with the development and mqnuiacture

for public use of the Audion and erystal detector.

'The Audio TRON Bulb

Price $7.50

The cost of a complete Audion” type receiving set has prevented many ex-
perimenters from enjoying the advantages of this improved detector.

This Is Your Opportunity

to purchase the latest and most sensitive type bulb only and thereby greatly increase your

receiving radius. .
Special Offer

All orders mailed prior to November 30, 1915, will be shipped postpaid and insured at
the Special Introductory Price,
$6.50 each

including full set of wiring diagrams and directions.
You are prptepged by an unusually strong guaranty—such is our confidence in the ef-
ficiency and reliability of the Audio Tron Detector.

Guaranty:—All Audio Tron bulbs are alike and all extra sensitive. Every bhib is
carefully tested and all non-sensitive bulbs discarded. This “one type” Audio Tron is used
as a detector, amplifier or ultra-audibility detector. So great is its sensitiveness that a two-
step Audio Tron amplifier has a greater efficiency than any other three-step amplifier. Every
Audio Tron is guaranteed to have a life of 1,000 hours and to arrive in perfect condition.

DEALERS: A splendid opportunity to increase your sales. Write for trade propositions
Audio TRON Sales Co., 315 Lick Building, SAN FRANCISCO
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THE amateur fraternity was small
during the first decade of the
twentieth century. Equipment
was crude; bprogress was Slow and
beset with difficulties. Little factory-
made equipment was available and
reliable construction infoermation was
difficult to obtain. This sitGlation was
partly alleviated by the International
Electrical Congress held at St. Louis in
1904, which became a clearing house
for information along wireless lines as
well as other branches of the electrical
art. At this Congress papers describ-
ing recent advances in theory and
practice of wireless were presented
by John Stone Stone, Lee de Forest,
J. A. Fleming, and others.

The de Forest Audion and the crys-
tal detector both appeared in 1906-7.
The crystal detector was adopted in-
stantly by the amateur. It was simple,
cheap, and sensitive, and in time came
into almost universal use. It made
the amateur receiver really usable.
The Audion was expensive and short-
lived, and required expensive auxiliary
equipment. A dry-cell anode battery
and a filament storage battery were
needed. Small dry cells were short-
lived and the problem of charging and
otherwise maintaining a storage bat-
tery was not to be taken lightly. The
Audions varied greatly in their char-
acteristics, not only initially but with
use. Hence they were not widely used.

In the early part of the second dec-
ade a number of factors tended to pro-
mote the use of the Audion. The ranks
of the amateur fraternity were swelled
by many hundreds of ’'teen age boys
(and older ones as well) whose interest
in this fascinating avocation had been
aroused by newspaper tales about res-
cues at sea. Stories of the rescue of
survivors of the ill-fated S8.S8. Republic
and S8.8. Titanic, and the part played
by wireless in the rescue ‘work, all
aroused widespread interest in this
newest branch of the communications
art.

Once the desire was aroused, the
ingenuity of Young America was called
upon to provide the necessary equip-
ment for the home station. The fam-
ily rolling-pin disappeared from the
kitchen only to reappear later, dis-
guised by the application of a layer of
wire, as a tuning coil. Bits of wire,
scraps of metal, odd chunks of wood,
all provided grist for the mill which
turned out the wireless set of the
eager constructor. Practically every-
thing except the headset could be made
in the cellar workshop, and it usually
was. It was the era of “haywire” and
home-brewed apparatus, even for elab-
orate stations.

By 1915 the Audion was much better
known, particularly on the West Coast.
The opening of the transcontinental
telephone line and the publicity at-
tendant thereon, the Panama-Pacific
Exposition with its displays of wire-
less equipment—both tended to pro-
mote Kknowledge of this device. It
became the ambition of almost every
embryonic Marconi to possess -an
Audion.

The problems of obtaining and main-
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NEW PRICE
The Only Original and Genuine Double Filament AMPLITRON

A U DI O TR O N New Vacuum Detector-Amplifier-Oscillator

TRADE MARK) Designed By AudioTron Engineers
Speoial Inlroduolory Price $5.25

DETECTOR—AMPLIFIER—OSCILLATOR More Powretul Amplifier. More Persistent Oscillator than the AudioTron
1AS MET WITH SUCH & WONDERFUL SALE THAT WE CAN NUW OFFER 1T AT THE This detector is of the two-member external control type and was originated by AudioTron
EXTREMELY LOW I'RICE OF Engineers last Aprl. 1t has been developed and greatly improved since that date.  This

is-its first public offcring.

AUDIO TRON ALWAYS OFFERS CREATEST MONEY VALUE
WHEN YOU BUY ON SPECIFICATION--NOT ON INDEFINITE DESCRIP‘I‘ION'

{Patent Applicd For)
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than any othwr detector. It also has sw average Bl of B8 boues,
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ROOME  WIRELESS

Fig. 169

taining the requisite storage battery OSCILAUDION 0 $750

in the meantime had been lightened by { e — S—
the development and use of electric i The OSCILAUDION is suitable for plain sudion.
3 R R 8 oscillating audion (ultraudion) or amplication. This
Startm.g and llghtmg SyStemS for au bulb is used almost exclusively by one al lh:' I(oncmo);l
tomoblles. Better and Cheaper bat- 1 commercial wircless companies
teries and Chal‘ging equipment were Roome Supersensitive Receiving Apparatus in con
available. In most cases, consequently. n;-clion v.;uh t:j)c labovc oscilaudion is lllxjc last waord in an
. . 25 chicient lon istanc L et ¢ 8§
the chief pI‘Oblem Confrontmg the ama- perscnsiuvcgkecc:::::gnxl‘l;:‘r.gﬂ:;l xlg::l‘f ﬁ;’::‘l(l:cllr‘.
teur was that Of Obtaining the Audion cTopicd §500 miles in day time and 7500 nnles at night,
. 5 : = he circuit used is the s : imirer-
itself, and here the ambition still out- ca;:f f\'arrcc‘;l;:s:on:;;n‘yc .“AL‘“.Z’"&J’L".’.‘.’&T l:’n:pf; wnr::n
ran eXChe uer. T e OliC Of the details of this circuit will be published | ticle by
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only egltlrréate source ol supply, the a price which brings it within reach of the amateur.
de Forest Company, was to sell not S
“ Q » i s " {
Audions” but “Audion Detectors” at Send Jor Complete Set of Bulleting of Roomc Wireless Apparatus

a minimum of $18 each. The difference
in name was not great, but the differ-
ence in effect on the amateur’s pocket- i) o
book was fatal. True, Audions could i
be purchased for replacement purposes
in Audion Detectors, but the initial
outlay to obtain the latter would have
been a crushing blow to solvency. A
few fortunate amateurs in the vicinity

HARRY V. ROOME

Twentieth St. Loe Angeles, Calif.

of New York City were able to obtain C 20230 20e30¢ 10o0c Docoe= a0

Audions on an over-the-counter basis

in New York, but such sales were in F?&%}ET THERMO TRON $5.25

the minority. ; POST PAID
This policy on the part of the de J .

Forest Company had the effect that . The Thermo Tron is recommended very highly by college.

does sumptuary legislation. Other |
-sources provided a supply of the arti-
cle in demand, and the making of
vacuum-tube detectors by “independ-
ent” manufacturers came into being.
Some of these made an attempt to
get around the de Forest “grid patent”
by using a control electrode on the
outside of the tube; others frankly
infringed.

As readily may be appreciated, au-
thoritative information on these early
independent tubes is difficult to obtain.
Manufacture and sale in many cases
was carried on sub rosa, and practi-
cally the only method of tracing their
evolution is through the advertise-
ments which offered them for sale.
As will be seen, these advertisements Fig. 172
almost always made extravagant
claims, probably because the manufac-
turer felt sure that there would be
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professors and  advanced experimenters throughout the
country.

WaRNING — The success of 1he Thermo Tror has ciused unguaranteed. in-
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GUARANTEEEvery Thermo Tron & guaranteed semilive, and is further gaaran-

teed to reach the user in perfect condition.

DEALERS AND JOBBERS —Here is your chance
to cash in on the enormous demand for the
THERMO TRON. The THERMO TRON is not an
infringement of any patent. = = 5
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THE ELECTRON MANUFACTURING COMPANY,  Borkeley, Gal.
Fig. 174
little comeback on the part of the ble-ended, cylindrical, unbased tube
purchaser. Hence, little reliable in- about % inch in diameter and 4 to 5

formaticn on the characteristics of
these tubes is available.

The first of these independent tubes
to appear was also the last to disup-
pear, and the most widely sold and
used of all the early independent tubes.
It was known as the “Audio Tron.”
This tube was the brain-child of Elmer
T. Cunningham of Los Angeles. It
was made at Oakland, California, and
was first sold in August of 1915. It
was first advertised for sale in Novem-
ber, 1915,2"% the advertisement being
that reproduced as Fig. 167.

The original Audio Tron was a dou-

56

inches long. It comprised a double
tungsten filament, a coarse spiral grid
of copper wire, and a cylindrical alu-
minum anode. The anode fitted
rather closely the inside diameter of
the glass, as will be seen from Fig.
168, which shows a group of these
tubes. The Audio Tron sprang into
instant popularity, particularly among
those who could not afford the luxury
of “all de Forest” equipment.

Steps were soon taken by de Forest
to prosecute the ‘“Audio Tron Sales
Company” for infringement. In Feb-
ruary, 1916 the de Forest Company

filed suit against the Audio Tron Sales
Company and others:. The Audio Tron
Sales Company filed bond on August
14, 1916 'and continued the manufac-
ture and sales of its product.2%¢ + The
suit was later settled out of court.

The de Forest Company, to meet
this competition, brought out, in April,
1916, the “Type T” Audion,205 similar
in appearance to the Audio Tron but
with a single filament, which could be
purchased without the necessity of
buying a complete expensive detector
unit. The “Type T” was announced
for sale at $5.50 and Cunningham
promptly cut the price of the Audio
Tron to $5.25 to meet this challenge.20¢
See Fig. 169.

The advertisement of the Audio Tron
in at least one publication was discon-
tinued after the filing of the infringe-
ment suit,297 but for a short time an-
other tube, of the two element type,
called the “Amplitron” was advertised
in its place. See Fig. 170. This con-
tinued for only two or three months
and subsequent advertisements of the
Audio Tron Sales Company confined
themselves to the suggestion that the
readers write for information on their
apparatus.

The war proclamation which ordered
the dismantling and sealing of amateur
apparatus was issued by President Wil-

" son on April 6, 1917, hence the market

for this apparatus disappeared. ,
After the war, however, we find
advertisements for the Audio Tron
reappearing, first in June, 1919, in
one magazine,2 and later in oth-
ers.2® These advertisements de-
scribed the Audio Tron as having a
thoriated tungsten filament, with a
life of 2000 hours, and further stated
that it was licensed under the de For-
est patents for use as an amplifier in
radio communication. It was described
as “The Original Vacuum-Tube Ampli-
fier” and priced at $6. Almost simul-
taneously there appeared for sale the
“Marconi VT,”” made by Moorehead,
and warning that the Audio Tron was
not licensed under the Fleming pat-
ents.?1® These advertisemenis con-
tinued to appear for some time.
Meantime the Radio Corporation of
America instituted suit against Cun-
ningham in the U. S. District Court of
the Northern District of California
for infringement of the Fleming pat-
ents. Apparently Cunningham was
capable of presenting a rather strong
defense in this suit because it was
settled by agreement out of court.
This agreement,2!1 dated June 15, 1920,
gave to Cunningham a personal, non-
transferable license under the Fleming
and de Forest patents for a period of
ninety days, to manufacture and sell
tubes of not more than 5-watts output,
and not more than 5000 tubes in all.
These tubes were to be marked ‘‘For
amateur and ‘experimental use only”
and to be made by Cunningham doing
business under the name and style of

“Audiotron Manufacturing Company,

The tube at the extreme‘rlght in Fig.

168 is one so marked, the markings,

being etched on the glass. .
(Continued on page 92)
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HE U. S. Maritime Commission is

still looking for marine radio oper-
ators at this writing and, from all ap-
pearances, will be looking for men for
some time to come. It had been ex-
pected that by this time there would
be enough men to go aboard the ships,
but it seems as though the number of
men available has fallen short of the
expected count by quite a bit.

There still seems to be openings
ashore for radiomen but most of these
outfits are seeking men with-a goodly
bit of experience and many are look-
ing for men of engineering ability.
From the way many of the larger
companies are reporting, it looks as
though they expect a good postwar
future for the radio business ashore.
Many of these industrial concerns in
the past have looked for, and in some
cases demanded men with marine
experience for employees, having
learned that ex-marine men make re-
liable workers with the “know-how”
of getting their problems solved and
their products through the assembly
lines to their destination, which is
what counts in winning a war as well
as in making a profit during the
highly competitive years of peace.

Ship construction actually has
slacked off somewhat from previous
tonnage but vessels being completed
will continue to call for more radio-
men. The merchant ship program
has been tapering off at a slightly in-
creased rate and new construction
will be at a much slower rate than
construction of the past two Yyears,
during which time everything that
would float was equipped with an en-
gine and named.

T HAS been announced by Selec-
tive Service in Washington that

its veterans assistance program is to
be extended in order to aid former
members of the Merchant Marine in
getting back civilian jobs they left in
order to join the merchant fleet in
response to the demands of wartime
shipping. It seems only reasonable
that in this respect the men of the
merchant fleet should be accorded the
same privileges as the men of the
armed forces. Many, in fact a very
large proportion of these men, gave
up jobs ashore paying good money in
order to return to sea just for the
reason that they were Americans and
realized that they were more valu-
able to their country in the merchant
fleet than in their job ashore.

Men in the early days of the war-
time merchant fleet had much less
chance than those in the armed
forces. At least the armed forces had
something with which to shoot back
and that surely is more than a good
many of the merchant ships had at
the start of the war. Many of them
sailed without proper protection in
the days of large-scale sinkings and
the men never complained, so the
least’ that can be done for them is to
return them to their peacetime jobs
without their having to fight for same.
It seems that it should be required by
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law that the men of the merchant fleet
be given the jobs they left to go to
sea, or at least to be given a chance to
take them back and at the same rate,
or if the job has increased in value,
at the new rate paid to present em-
ployees in the same type of position,
the same as is being done with the
armed forces veterans. A good many
marine radiomen went to sea under
the above circumstances after having
been with a firm ashore for years and
will naturally want {o return to these
jobs after the war.

T LEAST some persons see pros-

pects for a bright future in post-
war merchant shipping for the U. S.
Merchant Marine. The Office of War
Information, in a recent statement,
declared that vessels of U. S. registry
will carry at least fifty per cent of this
nation’s foreign trade after the war
and will be greatly benefited by a
large-scale boom in postwar traveling.
OWI reports that our American ship-
ping may begin to return to some-
what normal operations between six
months and two years after the end
of hostilities. Most sources close to
the U. S. Merchant Marine seem to
believe that there will be continued
large-scale shipping for many months
and possibly severai years after the
war.

However, for continued success of
the U. S. Merchant Marine, labor and
industry must be willing to continue
the working agreements of the past.

OPERATORS

COLEMAN

This point was brought out by F. J.
Taylor, president of the American
Merchant Marine Institute in urging
extension of the no-strike and no-
lockout agreement by leaders of mari-
time labor and management into
peacetime.

Taylor said that “labor and industry
must continue to co-operate if we are
to maintain our rightful place on the
seven seas as carriers of America’s
commerce. The pledge given shortly
after Pearl Harber that our shipping
would not be hampered by labor dis-
putes has been kept. This never-ceas-
ing flow of supplies and men is one
important reason why victory in Eu-
rope is close at hand. It will continue
until after the Japs are defeated.”

If our merchant marine is to con-
tinue its position as the largest afloat,
maritime labor and industry must con-
tinue to solve their problems in a
peaceful manner where no time is
lost.

ONES C. FANBUS is with Isth-
mian and reports that he has a
new Scott HF to make life more com-
plicated, as it certainly is getting to be
aboard some ships these days. Just
try to change your mind in a shack
aboard a Liberty now that a new HF
- Xmtr. has been added and you will find
that it’s necessary to either step out-
side or go in the battery room, and
that’s no joke—just ask the boys on

the ships!
O. Thomson is with the same old
ship and was in re-

”On second thought, maybe you’'d better not have any more

Tom and Jerries until you've finished repairing the radio

cently asking about
the gang. H. Lax-
dal has gone fishing,
we understand. A,
Bannister and R. Is-
lam were in recently
on their respective
cargo vessels at an
East Coast port. Le-
roy L. AL Ruetz
writes from aboard
his Navy craft, where
he is RT 1/C and is
very interested in the
merchant marine
business.

Carl Amato was in
the big city recently
on a short leave. Carl
is still at a Signal
Corps school and is
i getting “in the know”
3 (Cont. on page 102)
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Compiled by KENNETH R. BOORD

de Freitas, manager, we are able

this month to furnish readers of
Rabpio News with details concerning
the activities of the British Guiana
United Broadcasting Company, Ltd.,
Luckies Chambers, Georgetown, De-
merara, British Guiana, which op-
erates short-wave station ZFY.

This year The British Guiana United
Broadcasting Company, Ltd., is cele-
brating its tenth year of continuous
short-wave broadcasting in British
Guiana, although there was a short-
wave transmitter in operation there
as far back as 1928.

ZFY, “The Voice of Guiana,” op-
erates on 6.000 megacycles (50 me-
ters), using 1 kilowatt (potential);
actual output varies scasonally. The
antenna employed is a doublet, center-
fed, running N.E.-S.W., 80 feet high
(half-wave).

ZFY'’s schedule is as follows (EWT):

Weekdays, 6:45-7:45 a.m.; 10:45
a.m.-12.45 p.m.; 3.45-8.15 p.m. (Mon-
day through Saturday); Sundays, 6:45
a.m.-12:45 p.m.; 2.45-8:15 p.m.

Signatures include opening all trans-
missions with the playing of “Rule
Britannia,” closing of all transmission
with the playing of "“God Save the
King”; in the evening transmissions,
“God Save the King” is preceded by
Ted Lewis's rendition of the “Good-
night Waltz.”

Station announcements are made
before and after each program, usually
every 15 minutes, depending on the
length of the program. The slogan
used is “This is ZFY, the Voice of

THROUGH the courtesy of G. V.

Guiana, a short-wave broadcasting sta-
tion in the service of the United Na-
tions.”

As to coverage, the primary terri-
tory served is British Guiana (counties
of Demerara, Berbice, and Essequibo);
secondary territory, British West In-
dies from Antigua down to Trinidad,
and French and Netherlands Guianas;
exliraterritorial reception is regularly
reported in the Eastern United States,
the British Isles, and Northwestern
Europe.

ZFY uses three types of material:
Local, BBC (London rebroadcasts and
recorded programs), and OWI and
Armed Forces Radio Service (U. S.
War Department); also Anglo-Ameri-
can Caribbean Commission’s West In-
dian Radio Newspaper is rebroadcast
from Washington (via WRUL or
WRUW, Boston, Massachusetts), Sun-
day to Friday, inclusive, at 6:15 p.m.
EWT.

It is interesting to note that British
Guiuna time is 1% hours ahead of
Eustern Standurd Time and 3% hours
behind Greenwich Mean Time.

Incidentally, your short-wave editor
has been hearing ZFY quite well, 6:45-
7:45 a.m., and sometimes during the
early evenings, 6:30-8:15 p.m. From
Bloomington, Illinois, William Shadid
reports hearing ZFY at 5:45 p.m. with
a fair signal (R-6 at times). Good re-
ception of ZFY is also reported by
Adrian Richards, Snyder, New York.
He hears this station, 5:30-8:15 p.m.

The station manager advises that
verification cards are sent to those who
mail an International Reply Coupon

The complete schedule of KROJ, Los Angeles, California, Armed Forces Radio Station.

EASTERN WAR TIME
Midnight — 3.45 a.m.
4:00 a.m.— 9:00 a.m.
9:00 a.m.—Noon

9.8975
6.100

*Noon — 2:45 p.m. 9.8975
*3:00 p.m.— 4:45 p.m. 9.8975
*5:00 p.m.— 8:45 p.m. 15.190
9:00 p.m.—11:45 p.m. 17.760

FREQUENCY (Mcs.)

O air—Maintenance

*Saturday only—Noon to 1:30 p.m., 9.8975, to Alaska (Orient);
9.8975, to Australia; and 5:45 to 8:45 p.m., to Alaska (Orient).

BEAM

Orient
Australian

Orient
Australian
Orient
Australian

1:45 to 5:30 p.m.,
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with their reception reports. I have
just received such a neat little card,
printed in black and red on white, and
giving the station’s address as ZFY,
“The Voice of Guiana,” The B. G.
Broadcasting Company, Ltd., P. O. Box
272, Georgetown, Demerara, British
Guiana.
L] * *
WEST COAST REPORT

August Balbi, Los Angeles, keeps us
up-to-date on short-wave stations in
Asia and Oceania with the following
report this month (EWT):

VLC6, 9.615, Shepparton, VLG, 9.58,
VLG2, 9.54, Melbourne, VL19, 7.28
Sydney, Australia, are all in parallel
to Asia, 10:15-10:45 a.m.; English
news, 10:15 a.m. (These are heard
well in the East now.—Editor.)

ZNR, 1211, Aden, Arabia, is heard
12-1:15 p.m. in native language; uses
English announcements; fair signal.

Delhi, India, 11.76, is heard 10:30-
10:45 p.m. to Malaya with English
messages; good, irregularly; 9.63, is
heard 10 a.m.-12 noon, with English
news at 10:50 a.m., and BBC news re-
lay, 11 a.m. (this transmitter is QRM’'d
by CBFX, Montreal, Canada); 7.24, is
heard 10-11 a.m., native languages
only, fair signal; 6.01, is heard 9-10:30
a.m., native languages only, fair signal.

JLT, Tokyo, Japan, 6.19, heard
9-10:40 a.m., and 11 a.m.-2:40 p.m.,
native language, with English news at
2 p.m., strong signal; JLT3, 15.225,
JVU3, 11.897, JZJ, 11.80, JZI, 9.535,
heard 11 p.m.-4 a.m. to the West Coast
of the United States, with English
news at 11:40 p.m,, 1, 2, and 3 a.m.;
JZK, 15.16, JVU3, 11.897, heard 8:30-
10:45 p.m. in Home Service; JVZ,
11.815, JZI, 9.535, heard 4:15 a.m. on
to Europe, in German at 4:15 a.m,

XGAP, 6.10, Peiping, China, heard 4
a.m.-12 noon.in Home Service; the
10.24 frequency is not being used at
present.

MTCY, Harbin, Manchukuo, 6.03,
heard 4-9:30 a.m. in Home Service.

Java, 18.13, Djarkata, heard 9-10:30
p-m.; news, 9 and 10:15 p.m.; weak,
fading now.

U.S.S.R,, 15.11 and 15.23, Komsol-
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2 Consistently Accurate,
Dependable Control

L L~
ong-Servijce Econo

» .
der Vaned Conrmions

What better assurance of these important benefits
than the record itself! . . . The record of Ohmite
experience in pioneering new rheostat, resistor
and tap switch developments—in producing the
widest range of types and sizes—in meeting

the varied requirements of innumerable applica-
tions with high quality units that have proved
their reliability and long-service economy.

In designing for war or postwar . . . remember
Ohmite experience. Consult our engineers on
your control problems. —

OHMITE MANUFACTURING COMPANY
4883 FLOURNOY STREET ¢ CHICAGO 44, U.S- A —

Foremost Manufacturers of Power Rheostats, Resistors, Tap Switches——
o Send for Handy Ohm’s Law Calculator @ e

e Helps you figure ohms, walls, volts, amperes,
— quickly. Solves any Ohw’s Law Problem B

@ with one setting of the slide. Send only 10c in ) g 2 ’ W
coin lo cover cost of handling and mailing. - e

® ¢ © ® € © & © © e W W & 3§ I RHEOSTATS ¢ RESISTORS » TAP SWITCHES
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- CENTRALIZE
SERVICE

From every corner of the Nation . . .
come calls to ALLIED for rush de-
livery of vital radio and electronic
supplies.

For it’s well known that here are
centralized today’s largest and most
complete stocks under one roof . . .
tubes, parts, kits, test equipment,
public address . . . over 10,000 items
from all leading manufacturers . . .
for training, research, engineering,
production and maintenance.

Here, too, are men of experience to
give technical assistance or expedite
procurement of many diversified

needs.
Wherever you are . . . whatever
you need . . . call ALLIED first for

fast, efficient, intelligent service.
Write, Wire, or Phone Haymarket 6800

ALLIED RADIO CORP.
833 W.Jackson Bivd.,Dept.I-A-5,Chicago?

LARGEST STOCKS

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 tgumte deteflming{ion.ofClgesonsnce
actors and coil winding data.
WITHOUT Simple, easy to use. Send for it
PRIORITY now. No.37-955.

Price net,only................. 25¢

Ailisas) 6 VALUABLE RADIO BOOKS FOR 75c¢

WANDBOOH
Pl ol

RADIO BUILDERS' HAND-
, | BOOK. Simplified theory and
projects. No. 37-750 . . 10¢c

DICTIONARY OF RADIO
TERMS. Easy-to-understand
definitions. No. 37-751 .10¢

ALLIED RADIO CORP., Dept. 1-A-5
833 W. Jackson Blvd., Chicago 7, lllinots

RADIO-FORMULAS & DATA
BOOK. Handy, pocket-size
manval. No. 37-752... 10¢

RADIO CIRCUIT HAND-
BOOK. Schematics and Pic-
torials. No. 37-753.... 10c

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

SIMPLIFIED RADIO SERVIC.
ING. Short cuts in trouble-
shooting. No. 37.755.. 10¢

RADIO DATA HANDBOOK

Formulas — Tables — Charts
No.37-754.......... 25¢

ALL SIX BOOKS No. 37-799...... «se?5¢
Write for Quantity Quotations

ALLIED

v i

§ [ ]

] »

) L]

1 Please send the following items ($ enclosed) :

: 0 37-750 0 37-752 0 37-754 H ' o
1 0 37-751 0 37-753 0 37-755 I

! [ All 6 Radio Books [] Free Catalog [] Calcvlator 1

; ' Ty Gt Hearl

: Name Fl /4 e ‘f'rrlr{_‘fﬂr.i-

i Address % cation Systens
1 AL ;

v City State : 7 randt
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movsk, heard 6:47-7:20 p.m. to U. S.:
news, 6:47 p.m.; fair signal, improved
lately; no signal on 15.75 audible here;
5.30 heard irregularly, 3-10 a.m., at
intervals in Home Service; fair signal;
6.07, heard irregularly, 1:45-2 a.m. and
5-6 a.m. in Home Service, with strong
signal.

CSW7, 9.74, Lisbon, Portugal, heard
9-10 p.m. now to South America in
Portuguese; signal is fair.

DJL, 11.77, and DJ?, 9.59, Berlin,
Germany, heard 11:30 a.m.-2 p.m. to
Africa, with news in English at 11:30
a.m.; DXX, 6.13, heard to North Amer-
ica, signoff at 12 midnight; bad QRM,

. weak. to fair. .

GWP, 9.66, London, England, heard
10 a.m. and on in English, fading out
at 11 am. o o

Mr. Balbi reports that VLC4, 15.315,
Australia, is heard nightly, 9:45-10:45
p.m. EWT beamed to the East Coast
of the United States, lately rather
weak. “I doubt if it can be heard on
East Coast now,” he comments.
(NOTE: Your editor has not received

VLC4 the past few months, although:
prior to that time it came in very well

in the East, both at his listening post
and according to reports of monitors
throughout the East and Midwest.)

Since there seems to be a question
as to the location of KROJ, the Armed
Forces Radio, Mr. Balbi informs us
that the station is located in the vi-
cinity of Los Angeles, and is not lo-
cated in San Francisco, as some DXers
believe. Programs to American Forces
Abroad from KROJ, Press Wireless,
Los Angeles, are beamed as follows
(PWT): 9890, 9 p.m.-12:45 a.m., 9
a.m.-1:45 p.m.; 6.10, 1-6 a.m.; 15.29,
2-5:45 p.m.; 17.76, 6-8:45 p.m.

For West Coast listeners, Mr. Balbi
reports that London is heard best over
Leopoldville, Belgian Congo,- 9.783,
6:30-9:45 p.m. PWT.

He reports that messages from
American prisoners of war in Japan
are broadcast now at 2 p.m., 12 mid-
night, and 2:30 a.m. EWT, over the
stations that are transmitting at those
times, as listed above.

* * *
MOSCOW CHANGES

From L. Pavlov, of the Information
Bulletin, Embassy of the U.S.S.R. in
Washington, we have information
which brings up-to-date the schedule
of English transmissions from Radio
Center, Moscow, which recently has
effected several changes in frequencies
and schedules.

The current operating schedule
(EWT) of Radio Center, Moscow, with
regard to English transmissions
beamed to the United States, follows:

7:40 a.m., 15.75, 11.8, 10.44, and 9.5;."

8:20 a.m. 15.75; 12 noon, 15.75; 2:30
p.m., 11.94; 6:47 p.m., 11.94, 15.1, and
15.2; and 8:00 p.m.. 11.94 and 9.48
megacycles.
* * *
BBC NOTES

The BBC’s North American Service
is now heard as follows:

GVZ, 9.64, 5:15-8:45 p.m.; GRH,

(Continued on page 116)
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WHEN YOU SELECT A NEW TRANSMITTER

Off the air, right in the middle of a program—that’s
the nightmare of operating a radio station. That's
when seconds seem like hours, and minutes like
eternities. As though you didn't know!

Westinghouse Transmitters have been designed to
cut program outage down to an almost unbelievable
point. For example:

1. Indicator Lights show at a glance which circuit

suffered an overload—even though the trans-

mitter has returned to the air ... making circuit
checkup easy.

2. Conservative Operation of All Tubes—greatly
increases reliability .. .lengthens tube life.

3. Air-Cooled Tubes—eliminate complicated and
unreliable water cooling equipment.

4. Surgeproof Metal Rectifiers eliminate low
voltage rectifier failures.

5. Tube Life Meter indicates the end of reliable
tube life.

Westi'nghouse RADIO DIVISION

PLANTS IN 25 CITIES . .. OFFICES EVERYWHERE

A M - E L E
Jamaary, 19435

€C T R 0 N I € S

6. Circuit Breakers supply full overload and
undervoltage protection automatically reducing
length of outage.

We'll gladly give you complete information on
these features, as well as other important advan-
tages of Westinghouse Transmitters, such as: Low
Operating Cost, Simplicity of Control, High
Fidelity Signals, Fase of Maintenance.

PLACE YOUR ORDER NOW
FOR YOUR POSTWAR TRANSMITTER

By placing your order today for a Westinghouse
Transmitter, you assure yourself of the fastest possible
delivery following the lifting of wartime manufactur-
ing restrictions. We are scheduling deliveries in the
sequence in which orders are received. For details,
write Westinghouse Electric & Mig. Company, Dept.
1INB, P. O. Box 868, Pittsburgh 30, Pa.

J-08079
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CONCORD Setvece.

NONE BETTER IN AMERICA FOR RADIO AND
ELECTRONIC PARTS AND EQU‘IPMENT

Sure! Swift! Satisfactory! adio Corpora-
tion’s service. Twenty-two years of "deltveﬂng the g "thave made us
a top supplier of radio and electtonic merchandise to lnduSt}'y, govern-
ment and the trade. Two strategically located “supply bases”— CHICAGO
and ATLANTA—are as close to you as a letter, 2 teiephone call, 2 (elegram,
or a message on the teletype. Here is what Concord can offer. y hu 2

‘ 2‘/ ” Moaol
w% Wiitiammstar
. t
® The finest merchandise from the best : ;Y/:i'ﬁod.
manufacturers %“%_"6"2'&"""“"
Large and complete stocks of compo- Your Cost, oither type, $4.95

nents and equipment
‘ 1RC Dual
Potsntiometer

1% diameter -
V" deep
Va” shaft—3%"” long
Your Cost, 83¢c

A seasoned selling staff of radio and
electronic experts

Consultant radio technicians and en-

schools

gineers l
Same - day shipment, wherever hu- |
i Micro; Switch, Type p ;

manly possible Miegn it T
Super-speed “‘special service” for mil- :{:"f,‘;r ‘:‘:’:bg‘:“gﬂ‘
itary and industrial needs normally open.

. . .. . . Your Cost
Special radio training kits for radio sither tyne, 79¢

25 mfd. 25 voit
condnnser in alu-
minum can,

Your Cost, 298¢
FREE' Special Supplement! “Hard-to-Find Radio ;

and Electronic Parts and Equipment”

Sixteen pages, jommed to the margins with such items as
condensers, wire, switches, volume controls, relays, resist-
ors, test accessories, speakers, etc. There's not another
listing like it anywhere else in‘ the country feday! All
items are on the ''high requirement'' list . ., . all first
quality . . . all excepfional valves and all available for
immediate shipment!

MAIL THIS COUPON FOR
I RUSH SERVICE

{ CONCORD RADIO CORPORATION f
901 W. Jackson Blvd., Chicago 7, IlI., Dept. No. .E-15

Please rush me the new 16-page **Special Supplemente™ by Concord
Radio Corporation.

[ NAME
ADDRESS

| cry STATE

CONCORD RADIO CORPORATION

901 W. Jackson Bivd., CHICAGO 7. ILL. * 265 Peachtree S+, ATLANTA 3,
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*MEET THE ELECTRON.” by Da-
vid Grimes. Published by Pitman
Publishing Company, New York., 120
pages. Price $2.00.

This small book is a posthumous
publication by David Grimes who lost
his life in an airplane crash over Ire-
land about a year ago.

In it Mr. Grimes describes funda-
mental electron theory in the language
of the layman. The simplest concepts
of electron motion, behavior, and use-
fulness are described in terms of
masses of people behaving in a certain
manner due to definite stimuli.

The style throughout the book is in-
formal and chatty, and while only a
small part of electronics can be dis-
cussed in 120 pages or 120 times that
many pages, Mr. Grimes has managed
to impart a considerable amount of
information regarding this most talked
of subject.

This book is not for the technically
trained, or those familiar with elec-
tron theory, but is, as the publishers
state, a book for alert minds of six or
sixty. ‘The book is amusingly illus-
trated by pen and ink sketches by J.
Riegel, Jr.

“INSTRUMENT FLYING AND RA-
PIO NAVIGATION,” by Holland L.
Redfield. Published by the Ronald
Press Company, New York. 189 pages.
Price $3.00.

This book is for the flying enthusiast
who wishes to learn the techniques of
using the radio navigational aids with
which many modern planes are now
equipped.

The author does not discuss the
equipment used or the maintenance of
radio equipment but rather its opera-
tion in relation to the flyer who is
using the radio beam systems for oper-
ational flying and landing.

An explanation of directional beams
and their use in determining ‘on
course’” positions is given in some de-
tail with diagrams illustrating various
methods of maintaining proper posi-
tions for landing and take-off,

Locating the range station, utilizing
the radio range orientation systems

and let-down procedures are covered -

by Mr. Redfield in this text. The radio
direction finder is explained in some
detail and is of interest from the view-
point of the flyer whose life may de-
pend on this instrument.

The book is not elementary in that
the reader should be familiar with fly-
ing techniques before tackling the in-
formation given herein. Much of the
material outlined will be utterly in-
comprehensible to the layman, hence
the book is recommended for the ad-
vanced flying student whose work has
progressed to the point where instru-
ment and radio navigation are the
next step in his training

RADIO NEWS
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CAMERAMAN TRACKS DOWN A TRADITION

Come war or high water, there is one tradition in the radio industry asset. Part of the answer he found in busy experimental laborator-
that continues to stand the test of time! It is the traditional ies and in superior manufacturing equipment. But most of all he
quality for which every Meissner product is famous. With this in found it in the skill of workers on thelong assembly lines or in the
mind, our roving photographer recently made another trip to care and pride revealed by every individual Meissner craftsman.
Mt. Carmel, Ill., just to track down the source of this priceless Shown above is a typical Meissner production line.

Interesting, intricate are words which might well describe some
of Meissner’s highly specialized equipment (above and below)
but “precision-el” is the one word which fits the company’s
highly trained personnel.

=N ¥ ‘ e A i

Father and (right background) son are typical of the way Mt. Carmel
families have turned to electronics for lifetime work. Meissner is
Mt. Carmel’s leading industry.

MEISSVER

MANUFACTURING COMPANY « MT. CARMEL, ILL.

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE

(Export Division: 25 Warren Street, New York; cable, Simontrice, New York)
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SERVICE NOW—SALES LATER

By CHAS. N. TUNNELL

Servicing has been found to be both necessary and profit-
able when conducting a successful radio-retailing business.

HE conception that some radio-

shop operators have that radio

service is just a necessary evil
and that they must keep up their serv-
ice work so that they will be in busi-
ness when new merchandise again is
available, has been exploded by Charles
Deason. This radio retailer has this to
say: “I just wish that our business
would continue to be as good as it has
been for the past two years. We aren’t
kicking about the repair profits; we
are making money in this end of the
business—we buy a little and make a
few sales. Some day new merchandise
again will be available and we expect
t6 do a big and profitable volume of
business—but we never expect to lose
sight of the repair field as a profitable
part of the radio and refrigeration
business.”

Mr. Deason owns the Deason Radio
Company, 102 Navarro Street, San
Antonio, Texas. He has been in busi-
ness for 18 years, and was the first man
in that city to get started in the auto-

mobile-radio sales and service field. He
still services automobile radios, but
because he feels that home sets are
more essential, he does a much larger
volume in the home-set field. This
shop owner does, however, repair auto
radios when they are left for repairs.

A good organization, with plenty of
“know how” plus a genuine desire to
give an intelligent radio service to
good customers, is the simple but effec-
tive formula used by this dealer. Al-
though San Antonio once may have
had the reputation of being a town of
low wages, Deason has always paid
good salaries, and on a flat basis, to his
repairmen. One of his men has been
with him for 8 years, some of the
others for a number of years. His
assistant in the front is a girl who has
been with the company for nine years.

“I would much rather pay a radio
serviceman $50 a week than to pay one
$30,” says Deason. He continues, “We
have five good men—could use more
and could get more, but we want ex-

“Am I bothering you, Mr. Franklin?”
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perienced men. Our boys really turn
out the jobs at a rapid fire rate—but
each of these men is capable not only
of doing a first class job, but of meet-
ing the public and making the cus-
tomer feel confident that he is getting
the best possible workmanship. We let
our customers talk to the man. who is
going to do the job; and even if it is

_for as little as $1.50, we want this cus-

tomer to feel that the man who does
the job is a skilled technician.”"

It is not hard to understand why
Deason’s men stay with him. The fore-
man keeps the time in the shop—or the
men help him keep it. They get full
pay when sick and they get paid holi-
days. If they take off any time for
personal reasons, they work a few
hours at night and make up the -time
. . . they are treated just like Deason
would expect to be treated if he were
a mechanic instead of the owner.

This shop owner is apt to leave the
store in the afternoon and take his
wife and children out .to their farm
which has one and one-half miles of
river front and a fine bathing beach.
This family puts in some time living as
well as working. On such days when
the boss is gone, the girl must stay in
the store until six p.m. .. ..but she
doesn’t come down early the next day.
Deason will telephone her at 10:30 the
next morning to wake her up so she
can get ready to get down to work.
When she needs to go to the beauty
shop or go shopping, she goes on the
boss’s time for she, in turn, has stayed
late some afternoon to do whatever
had to be done.

A free war bond for each worker is
not an uncommon monthly bonus to
the shop boys as well as the girl at the
front in this radio shop. One recent
month the crew divided a $60 cash
bonus between them; in 1942, they cut

a $900 Christmas bonus; in 1943 they -

divided $750 . .. $150 going to the
girl, who had been there the longest
and $75 going to a boy in the Armed
Services who had been on the payroll
only six months before bonus time.
Some months there isn’t any bonus—
but every month is a month of hard

plugging by all and plenty of enthusi-

asm to keep the business successful.
Deason runs an occasional advertise-
ment on Sunday just to let people
know that he still has some merchan-
dise to sell. He never advertises a
radio-phono combination, however, for
such an ad jams his telephone for two
days. His best advertisement however

RADIO: NEWS.




Annealing costs reduced 50%
with electronic heating

G-E electronic tubes supply
- the high-frequency power
“ for this industrial heating
application.

_‘__.,__.,,‘A

Electronic heating makes it possible to
localize heat where you want it . . . both
the heated area and the depth of the
heat-affected zone can be controlled
within close limits.

One large manufacturing company
uses the feature of localized heating
with a G-E electronic heater to anneal
the Y4-inch tip of small thumbscrews
while the rest of the screw remains hard-
ened to the far end of the thread. By

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

Janwary, 1945

conventional heating methods, it was
difficult to confine the heat to the tip.
Costs were high. Now, with a single
electronic heater, 100,000 thumbscrews
are annealed per day-—at one-half
former cost and with exceptional uni-
formity of product.

Two G-E electronictubes—the GL-851
power-oscillator triode and the FG-104
rectifier — supply the high-frequency
waves for this heating application,

Electronic heating is divided into
two broad classes. Induction heating
can be used in the treaiment of metals
to harden, anneal, braze, and solder.
Dielectric heating can be used for heat-
ing non-conductive materials such as
plastics.

Electronic heating eliminates waste
heat, cuts heating time-lag, minimizes
scale, improves working conditions. It
does many heat-treating jobs faster,
better, and in most cases at lower cost.

To designers, manufacturers, and
users of electronic-heating equipment,
General Electric offers a complete line
of electronic tubes for all applications.
Through its nation-wide distributing
system, General Electric is prepared to
supply users of electronic devices with
replacement tubes.

For information on electronic tubes
for all applications, write Electronics De-
partment,General Electric, Schenectady 5,
New York.

Today” and hear the news from the men who
see it happen, every evening except Sunday ut
6:45 E.W.T. over CBS network. On Sunday
evening listen to the G-E “‘All Girl Orchestra’
at 10 E.ZW.T. over NBC.

GENERAL @) ELECTRIC

te2-C13-8880
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PRODUCTS OF
MERIT

SHARE IN THIS
RECOGNITION —

P o & Ay ke &
R Wit P B 7,

Merit Coil and Transformer Corporation is proud of this
U.S. Navy Certificate of Achievement, awarded to us as
part of Radar-Radio Industries of Chicago, Inc.

With highly skilled workers and the most modern equip-~
ment for manufacturing in accordance with the latest trends
in radar-radio production and assembly, Merit has special-
ized in specific transformer applications for widely varying
fields, climates and altitudes.

These same facilities and broad experience are available
now for development of your post-war products.

Your inquiries will have prompt attention.

4427 North Clark St. CHICAGO 40, ILL.

is his 18 years of contact with a fine
clientele and his very fine location on
a busy street. His sales room is snow
white inside—glass on two sides, so for
a small amount each month, he keeps
the inside brilliantly lighted all night,
every night.

This dealer faces the usual shortages
of material, especially popular tubes.
But the boys change up and convert,
adapt-and adopt to such an extent that
95 per cent of all sets brought in are
repaired. Right now an average of
five-day service is being given; at one
time they got 20 days behind. No es-
timates are given immediately. Deason
or the girl will handle the front and
tell the customer that they are not
sure that the radio can be fixed or if
they have the material, but that they
are able to fix most. They tell the-cus-
tomer that it will be a week before
they can check the radio . . . that the
customer can call back or leave a tele-

.phone number and be called before the

set is fixed. Deason insists on giving
the customer the price, but once the
owner is given the price over the tele-
phone, he is told that he can have his
set within two hours time. “When we
once check the set, we have the solder-
ing iron right there and are ready to do
the job quickly,” Deason says. ‘“And,
in" most instances, price is not much
object to the customer. We generally
get the set repaired a few days before
the customer expects it. Although we
don’t tell the customer, we do let es-
sentiality determine to a large extent
when we will finish a set. If we know
the customer has only one radio,_we
get it out within a few days. If itis an
automobile radio or if the customer has
several others, it comes out last.”

Two of the Deason Radio Company
mechanics are very good on radio com-
binations. These jobs generally bring
in a good price for, in most instances,
they have been taken around to vari-
ous places and the undoing amounts to
more than the repair. The Deason
crew repairs a great many combina-
tions—they do a few juke boxes for
some regular customers, but this busi-
ness is not cultivated as there are too
many calls at midnight when some
drunk drops a slug into a juke box.
Deason doesn’t like these night calls,
personally; he does not expect his boys
to do what-he doesn’t like himself.

A little loud speaker and sound work
is done in the way of repair, but Dea-
son likes to stick to radio in service
and sales. However, when merchandise
is available, he will push radio and re-
frigeration sales and service. At one
time he had a silver Packard and
speaker equipment which he rented,
but he doesn’t believe there is enough.
of this business to make the invest-
ment profitable.

Ninety-five per cent of the radios
brought into this' shop are repaired
with the customers not complaining
about prices. Ways and means must
often be found to get the set into oper-
ation, but it is done correctly or not at
all. Although Deason gave a low es-
timate fee of 75¢, when many get $1.50

4
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in his territory, this low price seldom
comes into play for most everyone
bringing in a set is sold a repair job
that is as complete as necessary.

“We do anything to repair a radio
which we believe will stand up and give
service,” says Deason, “but we don’t
weld tubes and make a charge, for we
can’t depend upon the job. We will
take a tube and put it on the tester. It
may show 50 and we run it up to 70,
welding it this way, and then we hand
it back to the customer without charge.
We refuse to make a charge for this
service, telling the customer it may
last an hour, maybe six months. But
we do hold the respect of our clientele,
85 per cent of them being people that
we have served before.”

All merchandise that has been sold
from this firm is sold from the floor—
there has never been an outside sales-
man, and all merchandise has been sold
on one basis, “If you are not satisfied,
return it and get your money back.”

When Victory comes, Charles Deason
will be selling radios and refrigerators
in his store. He does not intend to lose
sight of the service end then as a sales
builder as well as a money maker, for
this radio-shop owner makes a profit

on service.

TUBE SUBSTITUTIONS

EVERY radio shop is either piling up

a great many sets they cannot re-
pair for lack of tubes such as the type
12A8 GT, etc., or they just return them
to the customer with the explanation
that this particular tube is not ayail-
able and that consequently, the radio
cannot be repaired at the present time,
perhaps for the duration.

In order to get these idle sets off the
shelves, Mr. E. J. Schmidt of St. Cath-
rines, Ontario, Canada, has devised the
following trick for repairing such sets
with the least expenditure of time and
money, allowing the serviceman to
make a reasonable profit.

The 12A8 GT tubes are out, so we
have to substitute. We find that there
is no 12-volt tube we can purchase that
will replace the 12A8 GT, but if we take
the 7A8 type of loctal tube, we can get
satisfactory serviee as follows. Take
your bad 12A8 GT and cut off the base
with a hack-saw so that you have only
the bottom of the tube left with the
prongs still intact. Next break out the
key, or center part of the base, enlarg-
ing the hole enough to let the key of the
loctal type 7A8 pass through (a notch is

filed into the hole at the proper spot).

You will find that this makes a snug-
fitting adapter for the new tube, all
the prongs of the loetal tube fitting
nicely into the hollow prongs of the
loctal tube base.

Next comes the problem of rewiring
socket connections. The changes are
as follows: Connect 2 to 1, 3 to 2, 4 to
5,5t04,6 to 3,7 to 8, 8 to 7, grid cap
to 6. Besides these changes we have to
insert a 60-ohm, 2-watt resistor in
series with one of our heater leads; this
can go on either prong 1 or 8 of the
socket. Theoretically, the value of this
resistor should be lower but it is de-
sirable to keep the heater voltages down
as low as possible in order to save tube

life.
—30-
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COUNT ON THE FAMOUS N. U. EQUIPMENT PLAN

@ 77er e war; MORE Hor betore ”

Of course, you'll need new shop
equipment to cope with the vastly increased
peacetime demand for radio, television and
industrial electronic service. You'll want fine,
modern instruments, tools, meters. And you’ll
want them, as before, on the easy-to-get basis
provided by the famous N. U. Equipment Plan.

Fifty thousand times this plan was Ok’d by serv-
ice dealers who used it to equip their shops in
the years before the war. So plan now to re-equip

for peacetime service, the exclusive N. U. way.

DEPARTMENT B
NATIONAL UNION RADIO CORPORATION
NEWARK 2, NEW JERSEY

Factories: Newark and Maplewood, N. J.; Lansdale and Robesonia, Pa,

RADIO AND ELECTRONIC TUBES

Transmitting, Cathode Ray, Receiving, Special Purpose Tubes s Condensers o Volume Controls « Pboto Electric Cells « Panel Lamps o Flashlight Bulbs

January, 1945
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AIR CORPS
Radio Phraseology Training

By 2ND LT. BYRON A. SUSAN

Air Transport Command

Specially-designed amplifier for use in
teaching students proper phraseology
during tower-to-plane communications.

BIT of ingenuity, a broken-
A down radio set, and two hand

mikes normally used in air-
craft, enabled the construction of an
effective training aid for the author’s
course in radio phraseology.

In the business of flying, where more
and more the correct use of the right
word at the right time gains in impor-
tance, this clever training aid enables
the student to learn the correct way as
well as familiarize himself with check-
Ing in and out with radio control
towers.

A mike in the hand of the instructor,
who acts as the tower, and another
mike in the hand of the student, as the
pilot, enables them to simulate condi-
tions as they would be encountered in
actual flight. As their voices are
heard, the entire class acts as the
critic.

A few months past, when the British

TO 6SJ7 AND
6V6 TUBES

Fiqg. 1.

R,—500,000 ohm, 1 w». res.
R.—.5 megohm, pot.
R:+——2200 ohm, YV, w. res.
R,—1 megohm, Y5 w. res.
R—200,000 ohm, V5, w. res.
Re¢~—300,000 ohm, Y5 w. res.
Ry, Ry—150 ohm, 1 w. res.

and U. S. Governments got together
and agreed on one set of radio phra-
seology, it became necessary to in-
struct our pilots in the new vocabu-
lary. Not that the words were new,
but words which had been picked up
and had gained common usage, were
dropped in cases where they failed to
mean what they stated. For example,
over is now used when one desires the
other transmitting to come in. This is
has been substituted for the former
from which was difficult to understand.
Say again is now used instead of re-
peat, as the latter is an artillery term
used to repeat a salvo. These are but
a few examples of the many term
changes that necessitate the course in
radio phraseology.

This training aid, though extremely
simple, is highly effective and is daily
proving its advantages to enthusiastic
classes. The amplifier has been as-

65J7 or 6J7

Ry—100 ohm, 1 w. res.

R,—25,000 ohm, 1 w. res.

Ci—.1 nfd. @ 400 v. tub. cond.

C,, Co—25 ufd. @ 25 v. elec. cond.
C:—.25 pjd. @ 600 v. tub. cond.
Ci—.1 pjd. @ 600 v. tub. cond.
Ci—80 ufd. @ 450 v. elec. cond.
Cr—20 pufd, @ 450 v. 'elec. cond.

Lt. Susan, phraseology instructor.

sembled on a small chassis, large
enough to accommodate the compon-
ent parts. No specific arrangement of
parts need be specified due to the fact
that there are no parts which would
be adversely affected by inductive
pickup. Since the microphone input
circuit is of low impedance, there is
no pickup due to the field of the power
transformer.

By incorporating the constants as

——— s

WITH 4--OHM VOICE COIL
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Circuit diagram of amplifier. An Army aircraft microphone., connected to a two-conductor plug. is used.

Cg—.005 pufd., mica cond.

T1y—Output trans., 5000 ohm to 4 ohm

To—Power trans., 325-0-325'v. @ 90 ma., Sv. @
24., 6.3v. @ 2a.

Jy, J—Single circuit jacks

§1—S.P.S.T. toggle sw.

Fy—2 amp. fuse
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Don’t waste timel
Electronics 1s changing fast.

konow what you are up against—new methods,

ment.
problems in servicing and repai
thousands upon
the war science
and business.
ALL THIS MEANS NEwW

The thing to do is to GET R
velous new method of prepara
Fiil out and send

Radio, F.M,,

thousands of Television Receivers to handte.
promises NEW LElectronic devices for household.

Video (television), and the whole fleld of
If you are in the radio business now you
new technigues, new equip-

You know how fast the field is growing. Today vou must solve NEW

ring F.M. receivers. Tomorrow (here will be
Right after

factory
OPPORTUNITY FOR YOU IF YOU ARE
READY

EADY right now.
tiecn—SHOP

Find out about the mar-
METHOD HOME TRAINING.

in the coupon now,

. Keep In Step Make Extra Money Right from
With Shop Progress the Start
Here IS the truly modern system ot
training. It matches the RAPID PROG- You get ahead fast with Na.
RESS CONSTANTLY BEING MADE in Ra- tional Tralning. Many begin-.
dio. Television and Electronics. It is up niers make good money on the
to date in every way because it comes side hxing radlos and doing
rurghrs t;rom lthg }l:usly radr:o training shox:s service work. You can turn your
o ationa chools where experiments 3 v =
and developments are heing carried on— :'r‘g!“lf(me Ilnto cashp ALLer tl:e
where discoveries are being made all the j pieie essofiss rogress s
time, rapid.  You can actually SEE
It is based on real shop methods—on YOURSFELF G ET AHEAD, be-
the handting of real shop jobs. Onl cause the National Shop Method
National can offer you SHOP METHO is so sound and practical.
HOME TRAINING because only Natlonal Now, right now, is the time

has the big busy shops to develop this

method.
And

Schools

dustry,

it is
has
for government,

time tested too.

sence you get at home—in your
—the very same kind of

ambitious men

opportunity — that has

been training men for
for business for
more than a third of a century.

instruction that
has helped thousands upon thousands of
to more pay and greater
set thousands of

to grasp the opportunity of to-
day—a successful career for to-
morrow. Get Into the big money.
rapid advancement, a position
of importance. A BUSINESS OF
YOUR OWN. Radio, television
and the whole field of electron-
ies  invites you. The industry
is ¢crying for trained men every-

National
in-

In es.
free time

men up In business with little or no where. A rapidly expanding in-
capital. You owe it to yourself to read dustry—probabiy the greatest in
the book f“Your Future in Radionics'’ — history — holds out the promise
sent to you FREE if you fill out and mail of a rich future—prosperous se
the coupon. curity.

Al This Modern Electronic Equipment

NATIONAL TRAINED MEN
NOW MAKING THE BEST
MONEY IN HISTORY

The real value ot National
training shows up in the
quick progress our men make
on the job. Joe Grumich of
Lake Hiawatha. N. J., turned
down a job most men would
welcome. He writes: My
latest offer was $5,800.00 as
radio photo engineer, but I
am doing well where I am
now engaged. 1 am deeply
indebted to National.””

Ely Bergman, now on Sta-
tion WOR. told us: °'My sal.
ary has been boosted consid-
erably and at the present time
I am making over $3.000.00
per year, thanks to National
Training.’’ And from the far-
off Hawaitan Islands. Wallace
Choi sends this: ‘I am aver-
aging $325.00 a month, I
wili say that 1 honestly owe
all this to the excellent train-
ing I had at National.””

National is proud of the
progress graduates are mak-
ing all over the world. Read
about their records yourself in
tiie books we send you FREE.

and More Comes to You as Part of Your
National Course

Get
This
FREE

lesson
Study it over at y our convenience.

Get a FREE from Natlonal.
See for yourself how thorough. how
sound an h o w practical—yet haw
amazingly easy it is to learn and un-
derstand, NO SALESMAN WILL CALL
N YOU FROM NATIONAL SCHOOLS.
National points out the opportunity—
offers you the training and experience,
prepares you for greater things in life.
But it is up to you to act for yourself.
And the first step is to fill out the
coupon and mait it. Get FREE lesson.
the big Radlo Book. and then decide.

January, 1945

UP WITH

TELEVISION

and ALLIED

ELECTRONICS

Get in on the new developments in the fast expanding Radio Indus-
try. Take your place in the field of Television. Make more money as

a Modern Service Expert.

Own and operate Your Own Business.

Learn the latest Trade Secrets and Short Cuts through

SHOP METHOD HOME TRAINING

GET THE REAL EXPERIENCE
BEFORE YOU TACKLE A JOB

Walk into a brand new job nnd go to
work with assurance—the uassurance that
comes with knowing how—that comes with
handling the tools — with working with
and operating actual electronic equipment
sent to vou from the taboratories a nd
shops of National Schools. There’s noth-
ing to equal learning by deoing. In your
National training vou build real sets—a
superheterodvne receiver, a signal gen-
erator — literally scores of various elec-
tronic devices with your National equip-
ment,

Learn basic principles—FIRST THINGS
FIRST. Get your knowledge and experi-
ence tirst hand under the personal guid-
ance of seasoned, practical National in-
structors working personally
with vou. You know the
very how and why of Radio—
Television, Etlectronics.

Not only do you guin mar-
velous actual expericnce hy
this method of learning but
you have valuable equipment
vou will use on the jobh in the
practice of your profession as
an electronics expert.  Mail
the coupon and learn what
this means to you.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905

il
MAIL OPPORTUNITY COUPON FOR QUICK ACTION

National Schools, Dept. 1-RN

1 understand no salesman will call on me,

NAME
ADDRESS
CITY v 5 st o 4 450 a8 howsowm o 4 5 8 wh 418 AwAL 5

Include your zone number

4000 South Figueroa Street, Los Angeles 37, California

Mail me FREE the two books mentioned in your ad including a sample lesson of your
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AFTER THE WAR WHAT?

Face rcalities now!

! Is the job you're
doing going to last?

What Is its futiure and
yours? ilow are you golng to meet condl-
tions when the world returng to civillan
production? There's no u s e In fooling
yourself. Radio is a BIG., SOUND. WIELL
ESTABLISHE USINESS
There are millions of sets in
try that nced reconditloning  right
There is a blg demand for miilions
that have to be built—largely
men. .M. is here to stay.
IS ONLY ONL FIELD OF ELECTRONICS.
Television is sure to come. Sets musl be
built. Installed. serviced and  repaired.
Who's going to do It? Make up your mind
that you are—and at a great big prohit—
for years and ycars to come.
What about facsimile That
proved and approved for use by
pers. communication systems — industry
a wholc And the great new fleld ot
i electronics? It is established —
stay. IT NEEDS MEN RIGHT

the Coun-
now.
more

has  heen
NeEwspn-
AR
it

When you hang up your uniform-—when
? - warr joh folds up wlll you step oot
proudly into a new ficld—an essential es-
tablished industry—perhaps inlo o businesa
ol vour own

The above pictures were made in and
around a modern television studio. Think
what new opportunity is open to you in this
great new field if you are ready for it. I're-
pare now. National training includes a good
foundation in Television and F.M. Get thio
facts. Send the Coupon.

(Mai) in envelope or paste
on penny post card)

course.

AGE.

STATE.
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THAT GIVES YOu

SUPREME INSTRUMENTS CORP.
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CAS0000O00
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MODEL 504-A
TUBE AND SET TESTER

* Design proven by over 5 years pro-
duction of thousands of this model.

* Operation as simple as ABC. Multi-
section push-button switches do all
work. Simply "follow the arrows"
for tube checking. No roaming test
leads for the multimeter.

* Open face wide scale 4lj4-inch
rugged meter built especially for
this tester~—500 microampere sensi-
tivity.

* Each AC and DC range individu-
ally calibrated.

Solid

* Professional appearance.
golden oak carrying case.

* Guaranteed Rectifier.

SPECIFICATIONS

OC MICROAMPERES:
0-500

OC MILLIAMPERES:
0-2,.5-10-50-250
O0C AMPERES
0-1-10
DC VOLTS—1000 OHMS PER VOLT:
0:5:25.100-250-500-1000-2500
AC VOLTS
0-5-10-50.250-1000

OUTPUT VOLTS:
0-5-10.50-250:1000
OHMMETER:
0-200-2000-20,000 OHMS
0:2:20 MEGOHMS
BATTERY TEST:
Check Dry Portable **A'* and ‘*B°* B8at-
teries Under Load
CONDENSER CHECK:

isilc(-‘cl:)rol)'«tias'c)(;ocko‘d on Entlish Reading
a a ated voltakes of 25-50-100-
200-250-300-450 vyolts. 100

YUBE TESTER:
Emission type with noise test, floating
filaments, casy chart operation. Checks
atl receiving type tubes.

POWER SUPPLY:

115 volts 60 cycle. $pccial voltage and
frequency upon rcquest.

SUPREME

Greenwood, Miss,, U. 5. A,

shown in Fig 1, the average gain of the
amplifier is approximately 56 db. from
500-ohm input to 4-ohm output. The
amplifier gain control will provide for
adequate output level to cover a class
of 50 men in a room 15 by 30 feet when
in the two-thirds open position. (Au-
dio-Taper control is used.) The undis-
torted output with a plate voltage of
300 and a screen voltage of 250 is 5.0
watts when the speaker is matched
correctly and the tube is feeding into a
load resistance of 5,000 chms.

It is to be noted also, that the polar-
izing voltage for the microphone is ob-
tained from the bias resistors in the
output stage. No filtering other than
that shown is required. Low polariz-
ing voltage eliminates acoustic feed-
back to a large extent. The original
model was built in a small wooden
cabinet with no controls other than
the switch and volume control on the

front panel. The two microphone
jacks were also located thereon. One
mike with a standard length cord is
plugged in and is used by the instrue-
tor. A second mike is also plugged in,
through two or three six-foot exten-
sion cords, as required, and passed out
to members of the class. When
plugged in and turned on, the device
becomes the medium through which
the entire class may hear the two-way
conversation between the instructor
and student, who, alternately become
pilot and ground-station operator.

The classroom practice, with the use
of this unique training aid, has made
the 20th Ferrying Group’s radio
phraseology course one of the most in-
teresting, as well as informative
phases in the curriculum of students
attending the Ferrying Division train-
ing school at the Nashville, Tenn. base.

SIGNALMEN IN NORMANDY

MANY stories of U.S. Army Si nal
Corps men in Normandy have now
seened in to the home front and they
build a picture of courage and quick wit
in front-line communication service
which confirms the long tradition of
American Signalmen. Prominent in the
picture are infantry wire patrol crews
and airborne Signalmen.

One of the earliest stories, in point
of time, is that of a patro! crew of
eleven enlistcd men led by Sccond Lieu-
tenant Paul J. O’Reilly of Brooklyn,
New York. The crew landed on a Nor-
mandy beach in the first stages of the
invasion and immediately, in the face
of erlemy fire, sct up intercommunica-
tions lines tying together the various
invasion units in that area. As fast as
the enemy knocked out the lines they
jumped in and repaired them.

On the third day they were working
rigcht beside a large oil dump when
enemy strafers began peppering the
region with bullets. They jumped on a
passing truck to escape but presently
jumped off again faster than they had
boarded the vchicle. One of the men
noticed a big red sign on the side of the
truck: High Explosives. In the words of
one of the patrolmen, ‘““We were plenty
scared before, but we practically died
of shock when we saw where we had
taken ‘refuge’.” The fright and ‘‘prac-
tical death”’ did not prevent them from
going right on with their incessant job
of laying wire.

As the invasion army grew in strength
and covered more of Normandy the
wire network grew to fantastic propor-
tions. Hundreds of local lines ran along
every country lane and crisscrossed
every orchard and barley field. All tele-
phone wires were checked four times a
day by trouble shooters, using portable
Signal Corps telephones and so effi-
cient was this service that the trouble
shooters could inform the wire patrol
crews of the exact point—that is, be-
tween two stated poles—where any
break occurred. Then, in a matter of
only a few minutes, a lineman would
be at the spot to fix the break. French
cement poles, usually placed much too
close to the road to permit easy pas-
sage of large Army vehicles, had to be
used at first, but gradually these were
replaced by larger wooden poles ship-
ped from American lumber yards.
Small ‘“‘rapid’’ pole lines were erected

at intervals between the larger poles,
to take up the slack of the innumerable
dangling wires so that they would not
be broken by passing trucks, especially
in wet weather when the trucks tend
to slip badly on the mud of country
roads.

. The airborne Signal Corps men land-
ing in Normandy by parachute and
glider were as active as the wire patrol
crews of the infantry. Signalmen of the
82nd Airborne Division, for instance,
are reported to have gone to work in the
ecarly hours of D-Day from the very
moment they ‘‘dropped in’’ on France.
Veterans of the Sicilian and Italian
campaigns, they knew from grim ex-
perience how to lay wire, repair radios,
deliver messages and supply necessary
signal equipment in the face of almost
continuous enemy fire. As merely one
of their activities they laid 3000 miles
of wire; and as another they repaired
85 radios and returned them in fit con-
dition to operating units.

The battle names that flashed into
worid headlines and then were merci-
fully lost to sight as the battle lines
advanced, were all scenes of active and
very dangerous work on the part of the
Signalmen. During the first days after
the landings on the Cotentin Peninsula
they were frequently under direct fire
from enemy antitank guns, and in
danger also from mines and booby
traps. At St. Sauveur le Vicomte two
tclephone teams dashed across the
Douve River directly on the heels of the
assault troops. They set up wire lines
and then repaired breaks in them as
fast as enemy fire knocked the lines out.:

At Pont ’Abbé they crossed the same
river in assault boats and performed
the same bazardous work. At La Haye
de Puits they advanced over roads
which were known to be heavily mined.
Every step was an invitation to death
but the Signalmen figured that if the
assault troops could risk it they also
could risk it.

One of the dramatic incidents in-
volving Signal Corps men occurred
when Sergeant Paul Czereinski of West
Allis, Wisconsin, who won a Silver Star
for gallantry, saw a German .88 nearby
and deliberately charged it with -his
jeep. This was a modern and motor-
ized version of David attacking Goliath;
and it worked. The little jeep knocked
out the heavy .88.

RADIO NEWS




SPRAGUE TRADING POST

A FREE Buy-Exchange-Sell Service for Radio Men
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FOR SALE — Two 0-7 d-¢ voltmeters
(Weston) $4 ea.; one 0-25 d-c¢ ma., 57,
$10; Radio Physics Handbook & Radio
Troubleshooter’s Manual, §3.50 ea.;
FBXA and 40 meter coils, no speaker or
power supply. Want EC-1 or NC-200 or
Sky Buddy, also an all-wave signal gen-
erator. Will pay cash. Harry Emana-
tian, 663 Pawling Ave., Troy, N. Y.

WANTED — Rider’s Perpetual Trouble-
shooter’s Manuals Vols. 4, 5, 6, 7, 8, 9,
10, 11, 12 or Rider’s Abridged in place of
4 and 5. Philip P, Goldstein, 288 Ave.
P.. Brooklyn 4, N. Y.

FOR SALE — Weston galvanometer 0-30
each side center (22 micro-amps per di-
vision) ; Weston 0-2 a-c rectifier-type mii-
liammeter; Weston 0-5V a-c¢ ditto; Trip-
lett 0-1 MA. d-¢; Triplett 0-1 a-¢ am-
meter; Jewel 0-1 MA. with followmg
shunts & multipliers: 0-15-150 MA.;

0-7%-75-300-600v; Jewel 0-1 RF thermo-
couple ammeter; GR 1000 cycle tuning
fork type oscillator; 6’ heavy steel chan-

nel relay rack. Karl Neuwirth, 16 May
Place, Nutley 10, N. J.
WANTED — Battery sig. generator, also

R-A-10 receiver with
what have
Seligman,

Paragon Radio
D-A-2 detector-amplifier or
you? R. E. James, Box 187,
Arizona.

SWAP OR SELL—Have hot water car
heater; Motorola Golden Voice #80 car
“radio; electric hair clippers, etc., for sale
or trade. Want radio test eqpt. or short
wave receiver, condition not important.

FOR SALE—One Million Model SY Sig-
nalizer practically new, $35; one 2v 135v
B and one 1%v 90v B a-c power packs,

new, $13.50 ea.; one 140 watt tip
Drake soldermg iron, never used, $7.50.
will ship C.0.D. A. B. Eatherly, 1504

Bernard Ave., Nashville 4, Tenn.

from a” of us to a[[ o‘ you!

To all our friencls, old and new; to those in
the armed forces; to all who have entered war work;
and to those still on the job at the old stands . ..

Our best wishes for the 1944 Yuletide and

our sincere hope that the year 1945 will see

the dawn of a peaceful, better, happier world.
SPRAGUE PRODUCTS CO.

TUBES FOR SALE — Write for list &
prices. Bill’s Radio Repair Shops, 2038
Washington St., Roxbury, Mass,

FOR SALE—Rider's Manuals, Nos. 2 and

3; RCA 156-D tube checker; 6v motor
generator, Philco, 250v. Chas. H. Pea-
cock, 85 Church St., Bridgeton., N, J.

WANTED FOR CASH-—Echophone EC-1
or EC-3. James H. Jackson, 215 West
32nd St., Oklahoma City, OkKla.

WANTED—S uperior #1280, #1240,
#1250, #1110, #1180-S; Readrite #720;
#421-422; %710, #7208, #430; Depend-
able #303-A, #304, #501; Franklin
#H-33; Confidence Special Model C:
Triplett #1125, #1220, 1. W. Stubble-
bine, 238 W. Elm St., Reading, Pa.

FOR SALE—Will sell for $50 cash or
swap, 2 RCA 803 tubes used only about
4 months, condition guaranteed perfect.
Can use combination tube tester, V-O-M,
RCA Voltechmyst, or other service equiu-
ment. Vassar Radio Service, 2634 Berke-
ley Terrace, Fresno, Calif.

WANTED—Sylvania Stock Boy cabinet;
R-F milliammeter 0-500 ma. Fox Radio
Service, 435 So. 5th St., Richmond, Ind.

URGENTLY NEEDED--Tube tester and
AC-DC V-0-M or combination in fair
condition. Tube tester need not have
sockets f or miniature or loctal tubes.
Robert Moe, 8950 So. Harvard Blvd.. Los
Angeles 44, Calif.

WANTED—Following tubes: 1A7, 1A5,
0Z4, 6A7, 6AR, TAS8, 12v series, 35v and
50v series, 11776, ete. Also need Rider's
Manuals. All letters answered. Buckeye
Radio Service Co., 9405 Buckeye Rd.,
Cleveland 4, Ohio.

WANTED—Test eapt.

to open service

shop. DPlease state condition and price.
Charles T. Mewborn, 503 Second Ave.,
Albany, Ga.

WANTED—Signal
100 to 30 megs.,
amp. a-c ammeter. Leyden
& Service, 9651 Franklin Ave.,
Park, Il

FOR SALE—Triplett #1601 analyzer and
deluxe set tester in new eondition with
adapters for loctal and octal tubes, also
operating instructions, free point testing
feature, $65. Solar condenser tester and
capacitor analyzer CB160 in new condi-
tion with instructions, $35. All letters
answered. James (‘ovlmzmn 249 W, 131st
St.. New York 27, Y.

FOR SALE OR EXCHANGE—-Pnrtahle
transmitter parts; 6v DC and 115v AC
power pack; Gv vibrator pack; 8 W
speech amp. & mod.; Astatic JT-30 mike;
160 and 75 meter Xtals; Garter genemo-
tor; TCS-225X Hammarlund transmitting
condenser; 1000v, 2 mfd, filter condenser;
Rider manuals 6, 7, 8 and 9. Want
condenser tester and Colt .22 Woodsman,
D. L. Hansen, Box 273, Coleraine, Minn.

WANTED—(Communication receiver, pref-
erably Hallicrafter’'s with 'S meter.
Sgt. J. Il. Fairflield. RCAF Station, Yar-
mouth, N. S., Canada.

FOR SALE—Good used tubes, including
01A. 16, 19, 24, 26, 27, 30, 32, 35, etc.:
also later types. including 8K6, 6K7, 6A7,
6A8, 6F5, 6SAT, etc. Weir Cove Radio.
508 Garden Way, Tlolidays Cove, W. Va.

WILL TRADE — RCA all-wave chassig
and speaker, with tubes, for sig. gene-
rator, V.T. voltmeter or svhat have you?
Also want National 5-B-100 tank, for
cash. G. Boles, 315—51st St.. Brooklyn
20, New York.

WANTED—Rider manuals #11, 12 and
13—also sig. generator. tube tester and
set analyzer combination ot other test
equipment, S, Stargatt, 485 Pelham Rd.,
New Rochelle, N, Y

FOR SALE—Gardiner Levering ‘S au-
tomatic code sender, [l5v, 50/26 cycles
AC, with ten tapes. 10, Howard A.
Fischer, 1510 Washington St.. Wisconsin
Rapids. Wis,
WANTED—Radio City
tester or equivalent. or
checker and V-0O-M. Armo L.
Linn, Kansas,

FOR SALE—Jewell #1168 DC voltmeter
to check B eliminators. $15. A. Saybell,
Electric Appllance Rental and Sales Co.,
324 West 42nd St., New York.

FOR SALE — Weston #6882 tube tester
and Dayrad # 46 tube tester. Pvt. Wal-
ter YE Locy. 11 Prospect St., Canton,

generator, range from
fundamental. Also 3
Radio Sales
Franklin

802 tube and set
separate tube
Fahsholtz,

WANTED—Late model tube tester and
analyzer, in A-1 working order. S. W.
Sutberland. Box 446, Caeburn, Va.
WILL TRADE—Late model. small slze
17-jewel Iilinois pocket watch for 1, 12,
35 and 50 volt tuhes. L. R. Benorden,
Box 52, Llano, Texas.

service to the radio profession.
Hold it to 50 words or less,

of this service.

— YOUR OWN AD RUN FREE! —

Send us your Sprague Tradlng Post advertisement today.
be glad to run It free as part of our special wartime advertislng

Different Trading Post ads appear
regularly in RADIO RETAILING-TODAY, RADIO SERVICE-DEALER,
SERVICE, RADIO NEWS and RADIO-CRAFT.
any particular magazine for your ad.
able issue that is going to press.
right to reject ads which, in our opinion. do not fit in with the spirit

WANTED—Trofessional type portable re-
corder wlth amplitler and mike, prefer-
ably 167 cutter with dual speed control,
and 15 to 3G-watt amplifier with 2 phono
inputs. 2 mike inputs, and separate bass-
treble toune contiols, Donald Dove, 405
IKIhon Ave., Akron ¢, Ohlo,

FOR SALE—Jensen 147
speaker cone assembly (also
$5. f.o.b,: Deluxe coil wonder, $3; Na-
tional UR-13 coil form assembly, $1.50;
BM vernier dial, $1.50; also many Mal-
lory #13001, switches. M. 8. Schaefer,
280 Wadsworth Ave., New York 33. N, Y.

WANTED — Any
pickup crystat cartridses,

auditorium
fits 18”°),

quantity dead phono
20 cents each,

plus postage. Dependable Radlo Service.
1635 West Jefterson Street, Phoenlx, Ari-
zona.

FOR SALE—Astatic X-26 erystal cutter,
$6: Bruno "Long Cable’” WS mike, 9
new RCA electronic capacity relay (original

carton and tubes), $12.  W. I. Arthur,
501 Ruftner Ave.. Charleston, W. Va,
FOR SALE OR TRADE—6-110 V. 15-
watt amplifier system, LT. transformers
and speakers. and tenor hanjo. Want 3
oscilloscope.  Cash if desired. T. Howard
Miller. R.1.D. 3, Forest, Ohio.

WILL TRADE — Rewde 2% TI1. dial,
cal. 0-1 DC. 1 milliameter, value $10;

and Weston #506 type 117 0-7 DC. volt-
meter, value §$3. Want 128A7, 35Z5. and
5006 tubes. or good AC-DC radlo. Wm.
B. Moore. 1921 W. 7th St.. Muncie, Ind.

WANTED—12 v. or higher tubes: must
be new in sealed cartons. [Leading Radio
Service, 114 East 3rd St.. Mt. Vernon,
N. Y.

URGENTLY NEEDED—Up-to-date tuhe

tester and sig. Renerator. Must be Al
W. N. Redgers. 1701 1lolladay St., Ports-
mouth, Va.

FOR SALE—100 new tubes in sealed car-

tons at O.P.A. list; 200 good tested used

tubes at 300 off 0.1’ A. list. What do

yon need? Tl Mason Radio. 114 East 3rd
Y.

St.. Mt. Vernon, N,
FOR SALE—G5 mise. radios. $600. Con-
soles, tahle models, auto sets ,etc.  Some

others need tubes and ronmrs but
none stripped.  Fairbanks Tryon, 214 W,
OKkla., Guthrie. Okla.

WANTED—Large outdoor Neon sign; also

playving,

Supreme  hench model 599 tithe  tester.
V-0-M and battery tester combination.
I’hoenix Radio Service, 519 W. JForsyvth.

Jacksonville, Fla.

FOR SALE—Complete
shop at 40% off list.

stock from radio
685 tubes, $891.50

list; condensers, $355.02: w.w. resistors.
$01.12 list; speakers, cabinets, transtorm-
ers, ete., $913.75. WIill sell as one unit.

Tyburski Radio Sales. 12 Canal St., Chi-

copee, Mass.

We'll
WRITE CAREFULLY OR PRINT,
Please do not specify

We'll run it in the first avail-
Sprague, of course, reserves the

SPRAGUE PRODUCTS CO., DEPT.RN-15, North Adams, Mass.

(Jobbing distributing organization of products manufactured by SPRAGUE ELECTRIC COMPANY)

SPRAGUE CONDENSERS

‘KOOLOHM RESISTORS

'_ Olmonsly, Sprague cannot assume any responsibility, or guarantee goods, services, etc., which might be exchanged through the above advertisements
* TRADEMARK REG. U, 8. PAT. OFF.

January, 19435
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WHAT'S NEW IN RADIO

New products for military and civilian use.

SOLDERING IRON

A soldering iron which heats in 90
seconds is being offered by the Sound
Equipment Corporation under the
trade name of Vanatta Kwikheat.

This iron, which has automatic heat
control, is available with 6 types of
interchangeable tips to facilitate sol-
dering various jobs. The iron itself
weighs 13 ounces and is equipped with
a cool protected handle with a safety
grip. The tips are equipped with a
heavy precision thread connection to
provide good heat contact inside the
iron.

This unit is equipped with a 6-foot
cord and molded rubber plug of ap-
proved construction.

Soldering irons or more complete
details may be obtained by addressing
Sound Equipment Corporation, 3901
San Fernando Road, Glendale 4, Cali-
fornia.

COMMUTATOR GAUGE

The testing of three or more commu-
tators at one time is accomplished by
means of a new Multi-Gauge checker
which provides accuracy up to .0001
inch.

Under usual methods, each commu-
tator is tested separately, however,
with the new type tolerance gauge, the
armature is set into the jig and ro-
tated. Indicating gauges applied to the
commutators, read the deviation from
true in thousandths of an inch. The
sections which do not meet specifica-
tions can then be easily adjusted.

Since the armature is tested complete
with bearings, a comprehensive check
of the entire assembly is possible in a
few minutes.

Complete details of this equipment
are available upon request to Carter
Motor Compuny, 1608 Milwaukee Ave-
nue, Chicago, Illinois.

DUAL-UNIT ATTENUATORS

The Daven Company has announced
a new improved model Dual-Unit At-
tenuator. This construction incorpo-
rates features which make it of value
in balanced “H” attenuators, ladder,
“L” and rheostat types. This unit is

made up of two units, one mounted be-

hind the other, the respective shafts of
each meeting in a lap joint within a
long snug bushing, which provides for

74

each separation of the units. This is

done by loosening a knurled nut and
releasing the snap-on fitting, without
dismounting the front unit from the
instrument panel.

The attenuator has been treated

“ 4

with antifungus preparation to resist
fungus and mildew.

Further data will be forwarded to
engineers and manufacturers upon
request to the Daven Company, 191
Central Avenue, Newark, New Jersey.

D-20 MICROPHONES

The Universal Microphone Company
of Inglewood, California, is presenting
its first new model since 1940 with the
introduction of the new D-20 series.

This dynamic microphone has a re-
sponse of 50 to 8,000 cycles. It is
streamlined in appearance with a
brushed satin chrome finish case which
is equipped with the new “micro-ad-
just” swivel. A dustproof- hood and
25-foot cord are included with the
unit. The D-20 will be available in
four impedances.

Universal is also resuming produc-
tion of some of its other microphones,
including the KD and 15MM, dynam-
ics, and the 200 series, a dynamic
handimike and X-1 and XX, carbons.

Distribution will be made through
the usual trade channels of Universal’s
factory representatives and parts job-
bers.

NEW V.T.V.M.

A versatile vacuum-tube voltmeter,
the Model 450, is being offered by the
Reiner Electronics Company, Inc.

Of its many new features, the most
important are the wide frequency
range a.c. voltmeter which measures
from 50 c.p.s. to 50 megacycles, the six
d.c. voltage ranges with input capaci-
tance of less than 2 wuufds. and input
resistance of 11 megohms for all
ranges, d.c. current ranges from 50
microamperes to 1 ampere in Six
ranges.

This new unit has a single zero ad-
just for all a.c. and d.c. ranges which
eliminates delays during operation.

The 100-ohm to 1,000-megohm ranges
are covered without using the battery.
The battery is used only for measure-
ments below 100 ohms. A voltage
regulated power supply provides stable
operation.

Complete details of this v.t.v.m.
will be forwarded to interested per-
sons upon request to Reiner Electron-
ics Company, Inc., 152 West 25th
Street, New York 1, N. Y.

SOLA TRANSFORMER

A compact, hermetically sealed con-
stant voltage transformer for through-
chassis mounting has been designed by
the Sola Electric Company for tele-
vision, FM, v.t.v.m., photometric equip-
ment and other similar applications.

At any reasonable transformation
ratio of input to output, this upit will
provide a single output voltage con-
stant to within =1% of rated require-
ments regardless of line voltage vari-
ations as great as = 12 to 15%.

This unit is available jn capacities
up to 15 v.a., 60-cycle operation and is
supplied with a separate capacitor unit
for external mounting, = The trans-
former has no moving parts, requires
no manual supervision or adjustments

SOLA
o

Cungtans
Vourast
TRANSFORMERS

and is self-protecting against short
circuits.

A new bulletin, No.
describing this line of transformers is
available on request to the Sola Elec-
tric Company, 2525 Clybourn Avenue,
Chicago, 14, lllinois.

RADIO TIMER

A new low cost timer which permits
any radio program on a given band to
be selected is being announced by
Warren Telechron Company.

This unit permits the radio to be
turned on at a certain time, and
turned off at other predetermined
periods. This unit is particularly ap-
plicable to medium priced receivers, is
completely automatic and has a large
and legible dial.

RADIO NEWS
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THE NEW ERA OF ELECTRONICS
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Here’s how CREI prepares you Now for
A Better Job
and a Secure Post-War Gareer in

RADIO-ELECTRONICS

Add CREI technical training to your present experience—then get
that better radio job you want—make more money—enjoy security

CREI Practical home study training in Radio-
Electronics Engineering equips vou with the ability
to go after—and get—a better-paving, secure radio - '“',-J,-,-,-m-i
job. -

After the war will come the period of the “sur-
vival of the fittest.” Emplovers can then once again
be *“choosey” in selecting the Dbest-trained, best-
equipped men for the best jobs.

3 ?’}I
N

WRITE FOR
In our proved course of home.study training, you FREE 36-PAGE
learn not only how . . . but why! Easy-to-read-and. BOOKLET

understand lessons are provided vou well in ad-
vance, and each student has his personal instructor
who corrects, criticizes and offers suggestions on
each lesson examination. This is the successful
CREI training that has trained more than 8,000
professional radiomen since 1927,

""Your Opportu-

nity in the New

World of
Electronics'’

TELL US ABOUT
YOURSELF, so
we can intelligently
plan 4 course best
suited for your needs.
If you have had pro-
1essional or amateur

Your ability to solve tough problems on paper and

then follow-up with the necessary mechanical op-
eration, is a true indication that vou have the
confidence born of knowledge . . . confidence in
your ability to get and hold an important job with
a secure, promising post-war future. These jobs
are waiting today for radiomen with up-to-date

radio experience—let
us prove 10 you we
have something you
need to qualify for a
better fo job. To
help us intelligently
answer your inquiry
—PLEASE STATE
BRIEFLY YOUR

BACKGROUND OF

CREI technical training. Investigate CREI home- RO ay
UCATION AND

study training . . . and prepare now for security UCATION 4D
and happiness in the coming New World of Elec. TION.
tronics!

CAPITOL RADIO Engineering Institute

HOME STUDY COURSES IN PRACTICAL RADIO
ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT

Dept. RN-1, 3224—16th Street, N. W., Washington 10, D. C.

Contractors to U. 8. Navy—U. 8. Coast Gusrd—Canadian Broadcasting
Corp. Producers of Well-trained Techunical BRadlomen for Industry.
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The keys around the clock face per-
mit the unit to be set for a period as
long as 10 hours in advance. There
are 48 keys, indicating 15 minute time
intervals. The keys automatically set

- %

.

to ‘“off”
passed.

Various styles and colors are avail-
able in accordance with the manufac-
turer’s requirements.

after timing periods are

WELDING CONTROL

A new electronic timing unit for use
in controlling resistance welding oper-
ations is being offered by Electrical In-
dustries, Inc.

Since most manufacturing opera-
tions involve the use of welding in
some phase, the application of this unit
is widespread. The manufacturers
claim a substantial increase in the
quality and quantity of a.c. welding
operations by means of this control.

The control is applied easily to ei-
ther existing or new installations. One
knob gives instant time control from
1 to 28 cycles in steps of one cycle.
The welding current is electronically

switched, with absolute freedom from
contactor uncertainties, maintenance,
arcing and pitting.

Further information on the timing
unit will be furnished by Electrical
Industries, Inc., 42 Summer Avenue,
Newark 4, New Jersey.

CONNECTOR TOOL

A new tool has been added by the
Burndy Engineering Company to their
line of equipment marketed under the
trade name Hytool.

This instrument simplifies the instal-
lation of Hyseal thimbles used on Navy
insulated electrical cable. The Burndy
Hyseal Thimble, with which this new
tool is used, is the integral combina-
tion of the Navy thimble and a shroud
for sealing the end of the cable. When
this shroud is compressed a seal is
formed which prevents the entry of
water intog the cable even under high
pressure.

RADIO NEWS




[ KEITH THCOHAS

History of Communications Number Seven of a Series

EARLY COMMUNICATIONS BY AIR

While electronics use the ether and other media, one of the most speedy
methods of communications in the early days was through the air by
carrier pigeon. With a finely printed note fastened to the leg, these birds
faithfully reached home to bring in the latest news events and stock
market reports.

Today news commentary reaches into your homes in a flash of a second
via electronic voice communications making use of the various types of
Universal broadcast microphones. This being a modern age, the battle
front is brought into the homes of the informed peoples of the democ-
racies via military microphones such as those now being manufactured
by Universal for the Allied Armed Forces.

<{ Model 1700-UB, illustrated at left, is but one
of several military type microphones now avail-
able to priority users through local radio jobbers.

UNIVERSAL MICROPHONE COMPANY 4
INGLEWOOD, CALIFORNIA

FOREIGN DIVISION: 301 CLAY STREEI, SAN FRANCISCO 15, CALIFORNIA « CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA

January,

1945
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Only “AIR WOUND” Coils
Give You All These
fa. Advantages

T . =
e

—

LESS WEIGHT...No conventional wind-
ing form required —less critical material
used in manufacture.

LOW DIELECTRIC LOSS . . . Design incorporates an
absolute minimum of extraneous material in wind-

ing field.

ADAPTABLE TO ANY MOUNTING . . . Ideal for plug-in
or other services where mounting problems are involved.

LESS SUBJECT TO DAMAGE. . . Nothing much to break. Can
easily be repaired without tools, even if bent completely out
of shape. Bumper rings or other protective features available
for extreme services.

GREATER DESIGN ADAPTABILITY . .. Can be equipped with
fixed or variable internal or external coupling links, special
indented turns for.easy tapping, and many other special features.

MORE ACCURATE. .. Can be wound to more uniform pitch.
Easier to tap at the exact desired point. No
coil form to cause dielectric loss.

WIDE RANGE . . . Sizes and types for any
application. 10 watts to 10 KW,

B:W

Samples to your specifications. Write for detasls.

BARKER & WILLIAMSON
{ Dept. RN-15, 235 Fairfield Ave., Upper Darby, Pa. | |

Air Inductors, Variable Condansers, Electronic Equipment Assemblies

-

Exclusive Export Represenf&tiv}és: Liﬁ;}:&; In c.-, 10 Rockefellcr. Plaza,New Yo}k:N.Y., USA.
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The Hytool eliminates the necessity
of a separate pair of dies for each
thimble size such as is required in hy-
draulic presses. The “spade’” of the
new tool carries a series of holes or
“dies” which provides for the installa-
tion of a number of thimble sizes, so
that no parts have to be changed. One
stroke of the handle completes the
watertight sealing operation.

Two sizes of the tool are available.
The smaller, No. MYGI150N, is used for
installing Hyseal Thimbles on Navy

cable Types DHFA, THFA and FHFA,
sizes 14 through 150 and also on Types
SHFA and SHFL, sizes 4 through 125.

The larger unit, the No, MYG400N
installs thimbles on Navy cable DHFA,
THFA and FHFA, sizes 200 through
400 and also on Types SHFA and
SHFL, sizes 150 through 400.

Complete details of the applications
of this equipment is available upon re-
quest to the Burndy Engineering Com-
pany, 107 Bruckner Blvd., New York
54, N. Y.

HERMETIC SEALS

One solution to the problem of pro-
viding hermetically sealed transform-
ers is being offered by the Cincinnatf
Electric Products Company who have

developed a method for bonding cold-
rolled steel and glass into a terminal
panel.

The terminal, marketed under the
trade-name Fusite, is capable of with-
standing moisture and thermal shock,
provides insulation qualities at 2500
volts, and maintains its high electrical
resistance leakage as well as being
easy to install.

As high as nine terminals can be
fabricated into one integral unit, with
one soldering operation taking the
place of many individual operations.

Further applications of this product
are being investigated by the company
and manufacturers who have sealing
problems are invited to get in touch
with the Cincinnati Electric Products
Company, Carthage at Hannaford
Avenue, Cincinnati 12, Ohio.

-3
RADIO NEWS

DR e, T

PR S ——




: .?\ :..

DISTRIBUTORS

Are invited to communicote
with us regording territorial
representation.

Licensed under Armstrong and RCA Patents

Janunary, 1945

" THAT SIGN IN YOUR
WINDOW, Mr.DEALER, WILL ASSURE
BOTH PROFIT

AND PERMANENCE

After the war—just as soon as radios for civilian use are produced
—it's going to be easy for you to sell almost any radios you can
lay your hands on. We know, however, that the__alerf, far-sighted
retailer must be looking far beyond that initial public stampede
and planning to link his store to products that assure-both Profit
and Permanence. That's why it will pay you to “teaﬁp with
'-f;1ple" from the very start of selling activities.

TEMPLETONE RADIO MFG. CORP.
NEW LONDON, CONN.
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TERMINAL TOWER-
CLEVELAND, OHIO
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DRESSER INDUSTRIES now number ten.

Formerly, we were seven companies helping to bring basic
services to the user more efficiently.

Our three new partners, each a specialist in its fields, both
round out and broaden Dresser’s scope of usefulness. This
larger Dresser group can now serve industry and consumers
with more products and greater experience.

The new Dresser members are bulwarked by an organization
that assures their customers continued progress in product
improvement, greater wherewithal for pioneering research and
steady maintenance of service.

Dresser Industries, Inc., has progressed through the manage-
ment principle of giving to alert, independent know-how an
adequate backing and pooled resources. From these, each
member draws teamed strength far greater than it could enjoy
alone. The three new members of Dresser Industries, Inc.,
increase opportunities for mutual aid among the teammates,
and at the same time, draw from the group advantages for

those they serve.

MEMBER COMPANIES

Dresser Manufacturing Division The Bryant Heater Co. Clark Bros. Co., Inc
Bradford, Pa. Cleveland, Ohio Olean, N. Y.

Pacific Pumps, Inc. Bovaird & Seyfang Mfg. Co. Dresser Mfg. Co., Ltd.
Huntington Park, Calif. Bradford, Pa. Toronto, Ont.

Van der Horst Corp. of America
Olean, N. Y, Cleveland, Ohio

PLUS,

*International Derrick & Equipment Co.
Columbus and Marietta, Ohio
Torrance, Calif. Beaumont, Texas

*Roots-Connersville Blower Corp. *Stacey Bros. Gas. Construction Co.
Connersville, Ind. Cincinnati, Ohio

——DRESSER INDUSTRIES

N CORUPORATED

DRESSER Pipe couplings and re-
pair devices for pipeline sys-
tems. Rings and forgings.

N+ V2

BRYANT Gas-fired boilers, win-
ter air conditioners, furnaces,
unit heaters and conversion
burners for residential, commer-
cial and industrial heating.

e /

CLARK Engines and compressors
for oil production and refining.
Marine and stationary Diesel
engines.

_—] VZ
=y

PACIFIC Hot-oil charging pumps;
boiler-feed pumps; general-serv-
ice pumps for the petroleum and
other industries; oilwell plunger
pumps; deep-well turbine pumps.

INTERNATIONAL DERRICK Oil-
well pumping units, derricks and
masts, drawworks, rotary tables
and drilling units. Airport, com-
munications and electric-power-
line equipment ond prefabri-
cated steel buildings.

ROOTS-CONNERSVILLE Positive
displacement and centrifugal
blowers, exhausters, boosters
and compressors. Air and liquid
pumps and meters.

a

/
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)

EJd >

STACEY BROS. Storage holders,
tanks and pressure vessels for
the gas, oil, chemical and focd
industries.

A

@ﬁ“ 4%%'
BOVAIRD & SEYFANG Pumpmg
engines, jacks, ''powers’, stor-

age tanks and allied supplies
and equipment for oilfields.

AN

6

VAN DER HORST PORUS-KROME—
a patented process of applying
chromium lining on cylinder
walls, piston rings and crank-
shafts—for longer wear.

A

\\“
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News From Overseas ...

By KENNETH R. PORTER

RaDIO NEws War Correspondent

A compilation of many interesting news items

emanating from the European Theater.

HE ever-increasing part played

by radio and electronics in the

shaping of destinies on and over
the battlefields of the European Thea-
ter of Operations is illustrated by the
release by the military censorship of
the information that radio-beam glider
bombs, radio- and rocket-controlled
torpedoes and radio-directed driverless
miniature tanks recently have put in
an appearance, thus adding to the al-
ready large variety of vaunted robot
weapons used in this war. None of
these contraptions, however, appear on
examination to exhibit brand new ideas
but merely to constitute modifications
and improvements of types used pre-
viously with much, little, or no effect.

* * *

The radio-beam steered glider bomb,
carried on the underside of a glider
and propelled by rocket action, is ap-
parently of the pick-a-back type and is

an improvement on the older type used
chiefly in attacks on shipping by the
Germans. The bomb is released from
a parent aircraft and controlled and
directed to its target by the glider pilot
who can see by the lights carried by
the bomb whether or not it is deflect-
ing from its set course and, if neces-

sary, correct the course by the aid of -

radio. This new type can be em-

ployed against static as well as mov--

ing land and sea targets from a con-
siderable distance.
* * *

A missile, similar in appearance,
construction and operation to the
Royal Air Force’s radio-controlled
Queen Bee pilotless target aircraft, is
the German rocket-propelled aerial
torpedo fitted with short wings. It be-
longs to the armor-piercing type of
torpedoes and was used at one time
ineffectively as a short-range weapon

“He says his Radar has picked up a very interesting ob-
ject—five feet four inches—one hundred tem pounds.”
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against the Allied fleet off Salerno.
The modifications incorporated in the
control apparatus of the improved
type enables it to operate at longer
range. It is launched from under the
fuselage of the parent plane and di-
rected by a dual system of rocket and
radio control to its target.
* * *

Another example of Germany’s per-
verted ingenuity is the mine-sweeping
tankette—a pocket-sized and driver-
less little monster directed and ex-
ploded by radio from a larger tank
moving up behind—which first was
thrown into action, prematurely and
unsuccessfully, at the Anzio Beach-
head. An improved version was re-
cently found abandoned in a ditch on
one of the sectors of the Siegfried Line.
It contained an unexploded cargo of
500 1bs. of high-grade explosives,
weighed about 1,000 lbs., was 5 feet
in height, and had a speed of 15
m.p.h. and a Kkilling range of up to
300 feet.

* * *

Warsaw’s heroic struggle against
overwhelming odds is recalled by the
release of the story of Poland’'s Voice
of Freedom, the radio station inside
the Polish capital which contributed

.materially in prolonging the siege. In

vain, German reconnaissance planes
honeycombed the ruins of Polish
strongholds in an effort to strangle
the voice. The radio station moved
about continuously to evade the pur-
suers, and maintained close contact
with other parts of the country as well
as with the Polish Government in Lon-
don. Broadcasts appealing to the Al-
lies for weapons, food and ammunition
were sent out at regular intervals and
picked up in London and elsewhere.
Allied planes bringing these supplies
were directed by radio to the places
where the insurgents could get hold
of them without interference.
* * %*

Considerable progress has been
made, too, with the application of war-
time scientifie, technical, and produc-
tion developments in the field of radio
and electronics to the affirmation of
peace.

Radio beams in the form of a net-
work of grids will span the postwar
world and act as-pathways on which
radio-controlled aircraft will operate.
According to Richard Lonsdale Hands,
British industrial designer, plans have
been worked out by him, and a model
—called the 1968 Model—which op-
erates on beam traffic lines, is ready.
This is a super-streamlined, jet-pro-
pelled, wingless transport aircraft
designed to be capable of horizontal
and vertical flying with a maximum
speed of approximately 2,000 miles an
hour. , '

* * *

Postwar telévision and electronic

devices also will come to the rescue

‘'of the harassed housewife and reduce

to a minimum her daily. drudgery of
shopping, cooking, cleaning, and mak-
ing fires in the winter. Meat, vege-
tables, ete., will be chosen by television

RADIO NEWS




The boys ot
{

the frovit wont

mics them much.
Let me have
5 few IRC

Resistors and

Contio ls

We are sticking to our guns g

so they can stick to theirs

%

It's a temptation to us. We'd love to begin to get into our post-war stride
and cultivate and renew friendships by slipping old and new customers
just a few IRC wire wound resistors and controls out of our current shipments
to the armed forces. Surely the lads wouldn't miss them too much! @ Would
you have us do THAT? We don't believe there is a single jobber or serviceman
in America =- if he stops to think about those guys out there —— who will

hold it against us for answering Uncle Sam's cry for more, more, more IRC
resistors and controls. @ As peace approaches,

; "
"\ Uncle Sam \@g,ﬂw@eﬁqw; we know that there'll be a scramble for your

Qﬁfﬁéﬁ g%gt‘y business. Very likely IRC resistogs won't be
Resistors and 7, mar the first to be available to you. But we're
amg,'f»’;hey % teC;fier- mighty proud of the fact that we happen to

4 chip” be able to make resistors and controls of a

pretty good .
i, : quality that Uncle Sam wants. In short,

we're drafted. We're stuck for being so darned good! # Please don't blame

us. And if you have to sit under the apple tree with somebody else momen-—
tarily, pléase save your heart and your finger ring for us. Our intentions are

matrimonial, and we look forward to
many years of pleasant life with you

after the war.

N
Q.
@

*

>
47

O -~ , - :
D
¢ YapiagLe \\‘-s\S 401 N. BROAD ST. « PHILADELPHIA 8, PA.
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1. Frame 11. Steel Insert

2. Armature. 12. Oil Thrower Washer

3. Thru Bolt 13. Brush Holder Screw

4. Commutator 14. Dynamotor Leads

5. End Bracket 15. Brush Holder

6. End Cover 16. Brush Holder Cap

7. End Plate 17. Brush and Spring

8. Gasket 18. Field Poles

9. End Play Washer 19. Field Pole Screw
~10. Ball Bearings 20. Field Coils

EICOR produces a Dynamotor for every
need—from the smallest in size to the lar-
gest in output. Our complete line of frame
sizes makes possible the greatest available
range of dynamotor output ratings, sizes
and weights.

WALL CHART AVAILABLE

18" x 24" reproduction of this isometric cut-
away, complete with dynamotor data en out-
puts, sizes and weights — available without
charge to engineers and instructors. Suitable
Jor wall banging. Write for it on company or
official letterbead.

Ercom Ine. 150 w. Congress St., Chicago, U.S.A.

DYNAMOTORS » D. C. MOTORS » POWER PLANTS « CONVERTERS
Export: Ad Auriema, 89 Broad St., New York, U. S. A. Cable: Auriema, New York
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and cooked, or rather electrocuted, on
three-minute cookers operated by the
same short-waves with the aid of
which doctors now heal deep-seated
diseases, rheumatism, etc. Houses will
be cleaned by specially-adapted ven-
tilators and warmed by induction heat-
ing used at present for processing
metals and smelting materials. Ther-
mionic tubes will be incorporated in
all these domestic devices varying in
size from 4 feet long and 1 foot in
diameter and capable of handling 400,-
000 watts to one inch long and 3 inch
in diameter for the reception of very
high frequencies.
* * *

This outline of some of the things
to be expected in the sphere of post-
war consumption may appear some-
what unreal at present but British
radio and electronics experts neverthe-
less have predicted them.

Television
in Great Britain
(Continued from page 34)

transmission and also to increasing
the number of lines to that which is
optimum for the increased modulation
bandwidth.” Tentative figures pro-
posed are 525-lines (gross, interlaced)
and 3.25-mcs. modulation frequency.

In general, the B.I.LR.E. advocates “a
television service broadly of a prewar
character, having characteristics in
common with 1939 standards,” and ‘“a
conservative policy regarding the as-
signment of new frequencies.”

In concluding, the Institution re-
minds the chairman of the Television
Committee that television is ““the radio
product that probably will be of the
utmost importance commercially, as
judged by the immediate volume of
business.”

Postwar Applications Equipment

In spite of predictions that television
may doom the motion picture theater,
the British film industry expects tele-
vision’s advent to boost cinema-going,
At least that is the opinion of Mr.
Oliver Bell, the director of the Brit-
ish Film Institute and Vice-Chairman
of the British Councils’ Films Com-
mittee.

“People get far more Kkick out of
being in a large company at the mov-

ies than looking at television in a-

small group round the fireside. Be-
sides, you cannot pick and choose as
much with a television program trans-
mitted from a broadcasting station as
you can at a movie theater which runs
a continuous performance. Rather, it
will add attraction to the cinema .in
somewhat similar fashion as the Wur-
litzer,” this cinema expert stated.
The British film industry is confi-
dent about the future. Elaborate
plans havé been prepared for the
alignment of the postwar cinema with
television by at least one leading
British company of cinema-equipment
makers and will be implemented as
soon as conditions are favorable. An

RADIO NEWS




WHO is This Man?

E’S purchasing agent, technical adviser, expediter, merchandiser all
rolled into one. He’s your Mallory Precision Products Distributor—
carefully selected for integrity, knowledge and qualities of leadership to
give you outstanding service. His stock is the finest that Mallory makes—
as complete as wartime conditions permit. And his experience is yours

for the asking: to help you with ALL your radio procurement problems.

Your Mallory distributor is a good man to know and do business with,

HC’S an expert on saving you time and money.

.c.amd What Does He Offer

the Service Engineer?

A complete line of Mallorv replacement
parts . . . many of them first developed by
Mallory research . . . ALL of them guaran-
teed against premature failure by years of
service in the field.

A program of standardization that meets
the maximum number of application needs
with the minimum number of parts...
reduces investment, simplifies replacement,
speeds up delivery.

Efficient service . . . backed by detailed
information on prices, parts, catalog num-
bers . . . promptly applied whether orders
are large or small . . . especially effective
in meeting emergencies.

Technical service helps . . . bulletins, book-
lets, catalogs, letters, with complete data
on what to use and where to use it .
special publications on radio fundamentals
and new developments.

A background of personal experience . . .
acquired through years of service in radio
. .. helpful in solving difficult or unusual
problems . . . effective in training dealer
personnel.

Commercial “know how” ... implemented
by sound methods of keeping your business
on the beam . . . with special attention to
promotion devices that help sell your story
to the public.

The Part Your Mallory Distributor Plays Is Important TODAY —to YOU! ey

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

MALLORY

APPROVED

PRECISION PRODUCTS

January, 1945 85




official of the company concerned said
that they were prepared to risk their
money to effect the cinema and tele-
vision tie-up and that they already
had largely solved the multitude of
technical problems connected with the
installation and operation of equip-
ment in cinemas.

It appears, therefore, that the Brit-
ish cinema of tomorrow will be a
“Telema,” linked by coaxial cables
with the transmitting station or cen-
tral studio and equipped with appa-
ratus picking-up on prearranged wave-
lengths “live” television films and
“hot” news items. These will be ac-
tual occurrences televised on-the-spot
and projected onto huge viewers for
the entertainment and information of
the audience.

Another of the uses to which tele-
vision equipment is to be put is crime
detection, the extensive employment
of miniature television pick-up and
projection apparatus having been rec-
ommended by the British Home Office
Committee on Postwar Development of
the Police to Mr. Herbert Morrison,
the British Home Secretary.

This report calls for the training of
selected constables in the operation
and maintenance of television equip-
ment and the building of special pro-
jection theaters where police officials
can study televised films of scenes of
crimes and life-size replicas of known
criminals.

In view of these recommendations,
as well as of the progress in television
devices, the time may not be far off,

RIDER VOLUME XIV COVERS 1941-42 RECEIVERS

r’-/I

PEARL HARBOR
WAS ATTACKED .
THIS MORN/NG

~

“That was me two years
ago, a 1942 model. The
N first program | carried

was the news of Pearl
Harbor. How our generation of
radios has worked since then!
Plenty of us couldn't stand the
strain—are in service shops right
now. Confidentially, | don't feel
so good myself. | know that
shops are overloaded with 'work

RIDER MANUALS (14 VOLUMES)
Volumes XIV to VIL. . $11.00 each volume
Volumes VI to IIl, ., . 8.25 eoch volume
Abridged Manuals | to V

[1 volumel
Avtomatic Record Changers
and Recorders

OTHER RIDER BOOKS YOU NEED
The Cathode Ray Tube ot Work
Accepted authority on subject
Frequency Modulation
Gives principles of FM radio

Servicing by Signal Tracing
Basic Methad of rodio servicing

JOHN F. RIDER PUBLISHER, INC.

Export Division: Rocke-International Electric Corp.

Al
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MANUA

but with Rider Manual Volume
XIV coming out before the end
of this year, we 1942 radios will
get the proper attention. We'll be
repaired quickly too, because
Rider Manuals make it easy for
servicemen to find out what is
wrong. WPB requirements will
limit the supply, so smart serv-
icemen will place their orders
today.”

The Meter at Work
An elementary text on meters
The Oscillator at Work
How to use, test ond repair
Vacuum Tube Voltmeters
Both theory and proctice it
Automatic Frequency Control Sysfems
-~ olso outomatic tuning svstems
A-C Calculation Charts
Two to five times as fost as stide rule , . . 7.50
Hour-A-Day-with-Rider Series—
On *‘Alternoting Currents in Rodio Receivers’’«=
On ""Resononce & Alignment’’—

On “*Automatic Volume Control’'~

On “'D-C Voltoge Distribution’” 90c each

404 Fourth Avenue, New York 16, N.Y,
13 E. 40th Street New York City

Cable: ARLAR
@re complete

IN 14 VOLUMES
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one London “Bobby” intimated when
he hoped to be reclining in a comfort-
able swing-chair in the viewing room
of the police station and keeping a tele-
vised “‘eye” on the welfare of the law-
abiding citizen in the capital of the
British Empire.

Television, it is taken for granted
over here, also holds much promise in
store for the expansion of Britain’s
postwar production capacity, although
the industrial branch of television en-
gineering in this country, like in the
United States, is at present still in its
infancy and the application of tele-
vision devices to speed up industrial
processes is regarded as a laboratory
day-dream.

Some idea of the shape of things to
come, however, can be gauged by the
fact that variations of Zworykin’s
original Iconoscope are already being
used for quality control and routine
inspection in several branches of the
chemical industry. _

It is anticipated, that these and most
of the other ‘“hush-hush” applications
which were the outcome of wartime
research, will be revealed at the time
of the changeover from war to peace
production.

Still another phase of television,
which may be expected to benefit by

.the lifting of wartime restrictions is

the work of the British television ama-
teur.

The British television “ham” had
just about managed to elbow his way
into the short-wave fraternity and was
still struggling for official recognition
when the outbreak of hostilities
sounded the knell.

According to Mr. Geoffrey Parr, the
secretary of the British Television So-
ciety, this country’s 400 television ex-
perimenters affiliated to his society
are hopeful about future develop-
ments.

Nevertheless, what the lot of the
television “ham’” will be after the re-
turn to normal conditions in the wave-
length spectrum or which, if any,
bands of frequencies will be allocated
to him, remains a source of specula-
tion as long as the Television Advisory
Committee’s report continues to be
held in abeyance.

In assessing current opinion about
this country’s television future in .the
transitional and postwar periods, one
gathers the impression,, with some
justification, that among the develop-
ments which may be expected is the
replacement of the present-day radio
set by the pre-1939 television receiver,
fundamentally unchanged, in the Brit-
ish home within a year or two after
the last restrictions have gone; in
what quality or at what cost, however,
there is no means of knowing at this
stage.

Furthermore, it appears to be fairly
certain, too, that after the elapse of
another few years, say somewhera
around 1950, this black and white tele-
vision receiver will be ousted, in turn,
by a receiver giving three-dimensional
pictures in real color.

-
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Throughout the trying periods encompassed by 3 wars . . . and in all the intervening 5‘1
years of peace since 1895 . . . Thordarson leadership has been accentuated by its associ- ‘L:
ation with the most outstanding concerns in America. o
Especially on the present world-wide wai fronts...where the marvels of research lab- 3

1
-

oratories and the handiwork of production geniuses may be seen in action...there also

3

will be found the results of Thordarson experience and Thordarson engineering ability.
Thordarson Transformers and Amplifiers are ‘“‘good right hands’ to a host of America’s

leading organizations who are concentrating on winning the war as quickly as possible.

T Ry

Thordarson products are helping to do everything from making communications easier

and more accurate to conducting
fatigue tests which insure more de-
pendable airplane propellors. All
of these services and experiences,

now devoted to war, will enable

TRANSFORMER DIVISION

] THORDARSON ELECTRIC MFG. CO.
time needs are again paramount. 500 WEST HURON STREET, CHICAGO, ILL.

us to serve you better when peace-

f TRU-FIDELITY AMPLIFIERS

_ ORIGINATORS O
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NEED PARTS?

National can supply you quickly with most
of those hard-to-get parts at exceptional
prices. Take a look at these bargains—

TUBE SPECIALS
All fully guaranteed.

Types UX 200, 31.89 ... ... L3 e,
Types 39, 6F8G, 6SN7GT, 48, 55 . . 4%¢ en.
Ty¥pes 6SLTIGT, 625,174,354 | 59 ea.
Tyywes 7117, 7N7, 22 69 exn.

Only these types available, while they last.
do not ask for others.

6 ft. Electric Cord Sets, high grade,- sol-
dered, molded, rubber plug at one end,
i strlpped and tinned at other

Each, 29¢; 10 for $2. 75. 100 for $24.60

3.000 m.f.d. at 3v F.P. Condenser in alu
minum can 13§ D X 24 H. Fresh stock.
Special, while they last. Kach . . .. $1.39
10 for 2 $11.99

A Superior Mike Cable, single econductor,
shielded, and pre-war natural rubber cover.
13¢ per ft.; 100 feet, $9.90

CONTINENTAL CARBON RESISTOR
KIT No. €6 Assortment. 100 RMA
coated % and 1 Watt resistors (2/3’s are
one watt). Unusual bargain at....$3.35

AERIAL KIT containing aerial wire, rubber
coated lead-in, insulators, ground clamp.
window strip, etc i .Each, 89¢
20 MFD 150 WV 'I‘ubular ngtal] Electro
Iytic, One Year Guar.

Each, 35c; 10 for $3.30
10 MFD 450 WV Tubular Pigtail Electro-
Iytic, One Year Guar

Each, 43c; 10 for $3.95

Deluxe assortment of 50 Bakelite Set Screw

Knobs for 14" Shaft_ ... craiivne it $4.19
50 MFD 150 WV Tubular Pigtail Electro-
lytic, One Year Guar,

Each, 49c; 10 for $4.45

ASSORTMENT OF 147 FIRST LINE
600WV TUBULAR BY-PASS CONDENS-
ERS CONSISTING OF 64 .01-600WV, 32

.02-600WV. 24 .05-600WV, 27
1-600WV. One Yenr Gunren s 5
tee. List Price. $33.

Your cost only., ., ...

Assortment of 200 pcs. Special Radio Hard-

ware including T ub e Sockets, Terminal

Strips, Grid Caps and Plugs.... .  Kit, $1.49

20x20/150WV  Tubular Electrolytic. First

Line Condenser. One Year Guarantee,

Each, 61c; 10 for $5.60
BALLAST TUBES — K42B, K42C, K49B,
K49C, K55B, K55C, L49B, L49C, L55B,
L55C,. Each 45c; 10 for $3.99

100-37, "100- 70 100 77 and 100-79.
Each, 59c¢; (0 fgr $5.45
Bakelite

Continental Suppressors — 819%A
(Straight type with Rajah spring snap-on
connector, fits all makes of spark plugs
Terminal nut cable connector),

Each I8c; 10 for $1.65

HI-TEMP RUBBER I’UbH BACK WIRE—
Solid and Stranded (#20).

100 Ft. Roll, 7tc; 10 for $6.50
LOCTAL SOCKETS — (Metal Supporting
Ring)...........10 for $1.10; 100 for $9.99

10 MFD 50WV Tubular Pigtail Electrolytic
Condenser. One Year Guar,
Each, 28c; 10 for $2.45

10x10/450WV Tubular Electrolytic.  First
Line Condenser. One Year Guarantee.

Each, 74c¢; 10 for $6.90

Assortment of 25 Mut_er Candohm Wire

wound Resistors (All are 7 to 15 W, 15 or
more are between 100 and 500 Ohms),

Assortment, $4.99

Don’t

20% Deposit required on all C.0.D. orders.

forget L-265 or AA-3 Certificates. Orders of
$25.00 or more, accompanied by payment in full_
will be shipped prepaid.

Free Bulletin No. 1095 lists hundreds of
other radio parts and supplies. Write for
it today/!

NATIONAL
ELECTRONIC SUPPLY

77 W. Washington Bivd.

Chicago 2, I,

Piractical Radio Course
(Continued from page 45)

receiver, an antenna-circuit wave trap
tuned to the frequency of the interfer-
ing station may be installed to elimi-
nate it.

An effective, supplementary, line of
attack would be to eliminate the os-
cillator harmonics altogether. Al-
though this cannot be completely ef-
fected in practice, they may be kept
to a minimum by careful design of the
local oscillator--by avoiding excessive
regenerative coupling and losses in the
oscillator circuit itself. In existing re-
ceivers, the oscillator excitation may
be decreased by;

(1) Shunting the tickler winding
section with a resistor of suitable
value.

(2) Taking turns off this winding.
. (3) Decreasing the oscillator plate
voltage.

Signal-Oscillator Iarmonie
Combination Interference

Although seldom actually causing
trouble in AM superheterodyne receiv-
ers of modern design, using modern
mixer or frequency-converter tubes
and the higher intermediate frequen-
cies, it is perfectly possible for the
harmonic of an undesired station car-
rier to beat with the harmonic of the
local oscillator to produce an unde-
sired i.f. signal of frequency value
which falls within the frequency band
accepted by the i.f. amplifier of the
receiver. This undesired spurious i.f.
response causes interference with that
of the desired signal. Because direct-
ly-received signal harmonics (even if
they are of only the second harmonic
order) have much less amplitude than
the fundamental frequencies, such re-
sponses are generally quite weak and
anyway will be greatly attenuated by
the preselector in most receivers.

However, as we learned during our
study of Signal-Harmonic Interfer-
ence, it is possible for strong harmonics
of an undesired powerful local-station
signal to be generated in the receiver
itself through grid rectification in
either an r.f. tube or the mixer tube
(the incoming signal in such cases
having sufficient amplitude to over-
ride the grid bias applied to the tube,
thus causing the tube to operate over
the lower bend of the grid voltage-
plate current characteristic). This
results in a distorted signal plate-
current waveform that contains strong
harmonic-frequency components.
When this occurs and the oscillator
also delivers strong harmonic signals
to the mixer, this type of interference
may result if the difference frequency
between the harmonics of undesired
signal and oscillator is equal (or al-
most equal) to the receiver i.f. This
condition is illustrated in Fig. 4.

As we shall learn in a later lesson,
due to the fact that many FM super-
heterodyne receivers have not used
automatic volume control, depending

-This is illustrated in Fig. 5.

instead upon the “limiter” to main-
tain a uniform signal at the second de-
tector, this type of interference often
occurs in them. Under such conditions,
particularly when a high-gain r.f. am-
plifier is employed, even relatively
low-intensity signals will be built up
so they override the grid bias on the
tube and generate signal harmonics.
Even with a.v.c,, such harmonics may
be generated by an undesired signal of
high intensity when the receiver is
tuned to a weaker desired signal, and
if the difference between the harmon-
ics of signal and oscillator is equal to
the receiver i.f., a spurious response
and interference will occur.

Second-Harmonic-of-I.F,
Interference

When a signal is being received
whose frequency is twice that of the
nominal i.f. of the receiver (or within
a range of =* 10 kec. of twice the i.f.)
there will appear in the output-of the
mixer stage:

(1) The normal i.f. signal.

(2) A spurious signal due to the
second harmonic of the signal com-
bining with the oscillator funda-
mental.

Since
the normal i.f. signal and the spurious
i.f. signal vary at dififerent rates as
the receiver is being tuned to the in-
coming signal, a whistle will be heard
when tuning a station having the same
frequency as a harmonic of "the i.f.
This is known as second-harmonic-of-
i.f. interference. The selectivity of the
receiver cannot discriminate against
this type of whistle, as only a single
signal is involved.

Since the number of cities having
stations which operate on carrier fre-
quencies equal to the second harmonic
of the if. frequencies used in super-
heterodyne receivers at the present
time is limited, this type of spurious
response and interference is not wide-
spread but applies only to the partic-
ular localities where a station of such
frequency is situated—or to localities
where the signal of a distant but pow-
erful such station is received with suf-
ficient strength to cause this condition.

This source of interference may be
minimized during the design of the re-
ceiver by careful shielding of the sec-
ond detector from the input circuits
and by attention to diode load filter-
ing, but may sometimes be avoided by
proper choice of intermediate fre-
quency. If, for example, a 450-ke. i.f.
is used, a whistle may be heard in
some instances -while tuning through
the vicinity of 900 ke. (the second har-
monic of this i.f.) and occasionally
1350 ke. (the third harmonic). The
standard practice several years ago of
using 175 kc. as_ the i.f. in most broad-
cast-band receivers, minimized this
type of interference in broadcast re-
ceivers, as the. second and:third har-
monics then fell below the broadcast
band while those of higher order were
correspondingly weaker and therefore
not troublesome. However, because
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THE WORLD’S MOST FAMOUS 5i0-
BOOK FOR RADIO-ELECTRONIC

BEGINNERS (..lif7ecss ER

A.A.GHIRARDI

% Let Radio's most widely-
> read technical author
il help you start training
NOW for a fascinating,
profitable future!

YOUR MONEY BACK

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
han any other book! That’s how sure we are
that Ghirardi’s RADIO PHYSICS COURSE is
the very best in the field!

HERE’S HOW TO REPAIR RADIOS
T"E EASY WAY' Ask the men who KNOW what's good in Radio Training—the men who have had to
- learn Radio quickly and from scratch, in the Armed Forces; the men who already

llave obtained good-paying Radio-Llectronic jobs in industry! Nine out of ten of
=38 0 ~ 0 Q them (as proved by a recent survey} will tell you that Ghirardi’s famous RADIO
A Dehn“e GUIde for Dlagnos'“gv Locahng PHYSICS COURSE is their first choice as the easiest-to-learn from, most thorough
. w . 0 and inexpensive Radio book on the market.
and Repairing Radio Receiver Troubles
MOST POPULAR FOR ARMY-NAVY to aviation., miitary. braadensting, manufactur-

inZ. nublic addresa and many others.

Radlo servicemen everywhere say trouble symptoms, their causes and AND CIVILIAN TRAINING
g‘ha" tsis bg.z DSIrg ?lfirig%n LOE{S}?. A, remedies for OVEI?{ 4]1'01(\)% lD-‘{.FFEII(t. This same [Ine miRAlDo.o?) ‘I ml
irardi’s A B OO0T- ENT RADIO RECEIVE 10DELS. s sa expensive b has given more
ER'S HANDBOOK helps them turn describes the troutile exactly — tells people their basie Radio-Electronic tralning SCOPE OF 36 COURSES IN ONE
out twice as much work in a given exactly how to repalr it. [t elim|- than any other ever published. It 1s more Actually. RAN™D 'HYSICS COURSE givea vou
time! Radio ‘‘tinkerers’’ and begin- nates extensive testing—helps you do widely endorsed by men who know. Because of the scope of 38 diffcrent courses in one con-
ners who llke to fix their own home two jobs In the time normally re- its sheer merit, it Is more universally used tor venlent. Inexpenaive big book. Nothlng 18 left
sets and those of friends find this quired for onc--repair cheap sets at home stucy. and more widely 0'“!”9{0(1 in U. S. out. Nothlng is comlensed. Nothing {a left to
big book a quick, easy way of locat- a profit—substitute tubes and parts Army Signal Corps. Navy and clvillan schools chance. You learn all you need to lknow. You
ing and repairing receiver troubles profitably — train new helpers. etc.. and colleges than any other book on the sub- don’t need to walt for monthly leasons. You
without extensive shop equipment! ete. jeet. Would You want any better proof than rogresa ag rapidly as you wlah In vour spare
Nine times out of ten, It tells ex- In :ul(litllon.t &\utndrteds o(t ntheir this? Ime and In the comfort of vour own home.
actly how to make the necessary re- pages are devote 0 the most mod-
pair);—\vithout any elaborate testing ern tube chart you've ever seen; EVEN IF YOU DON'T KNOW ANY-
whatever! tube and parts suhstltution) data: I-F THING ABOUT RADI10O! A $50 VALUE FOR $5 COMPLETE
NOT A “‘STUDY' BOOK sgfnm.négnl‘_‘ leei:‘g'(sng{lo(;l\eorn_?:gogaz:- Eve it ou’ had ® o RADIO I"'HY ST \‘ COURTF. Islncclulm(l‘;l ol\'cr_vr
g A = . E o - ven if you've a n previous  Radio 1 where a8 the “'biggest bargain' avallable in
Actually NS TRG UL FSHOo ER'S (lnn_\ter ugul);lsos—ha:ldm? ohlzn(t.nssnnod{ Electrical tralning or exporilonco. it's easy to Radlo-Flectronic tru‘l:nlnz. f it were broken
ual-size RADIO TROUBLES OOTI(‘IE( ;“".' S, m'lpt]" p“ an rlf“_ In learn from Ghirardi's RADIO PHYSICS COURSE! into sections and sold as a course, you'd regard
HANDBOOK is a complete guide to ata compilations -—ﬂa ("Il‘“ ¥ N Everything that can be done to make learning It as a bargain at $50 or more-bhut you aec-
the trouble diagnosing. locating and dexed 23 fou c;’l?,r nd exactly what easy has been done for you. It painstakingl tually buy It all here complete in one big 972
fast repairing of PR/\CTICA{;LV you ne n a y. . . A explains everything in detall 3o you cannot fail page handsomely bound b ook for only S5
EVERY TYPE OF RADIO RECEIVER T his big, beautifully bounc to understand. Over 500 specially prepared 83 forelgn) and with our ansolute 5-Day
NOwW IN USE. It isn't a su'xdy HANDBOOK is only 35 (85.50 for- illustrations help vou to visuallze every action. MONEY-BACK GUARANTIEE., Get the book and
book. You simply turn to it when- eign)—on _our UN- You don't have to know a single thing about see for yourself. Compare It wlth any other
ever you want fix a particular RESFRVED 5 - DAY g Radio in advance. All you nced I8 a llttle hook or course on the market—at any price.
type of trouble in a particular make MONFEY - BACK spare _reading time and a desire to gRet started See how much more complete It {8, how much
of radio. Its 404-page Case History GUARANTEE. Y o RIGHT for a profitable future In any of Radlo- better llnstrated. how nuch eaafer to under-
Section gives full details on common cannot lose! Electronles’ many hranches—from seérviee work stand!  You be the judge!  Yau cannot losel

HERE'S HOW TO LEARN MODERN
RADIO SERVICE WORK
... . without an instructor!

A. A. Ghirardi's MODERN RADIO SERVICING is
the only single, inexpensive book that gives a
complete. easily understandable course in modern

WARN|NG! Paper shortages may make il impossible for us to continue meet
ny the tremendous demand for all Ghirardi Radio Books. Don't
take chances! Order yours today while they're still availuble Use this Order Form.

r--------—--———--—----,

RADIO & TECHNICAL DIVISION OF MURRAY HILL BOOKS. iNC.
Dept. RN-15, 232 Madison Ave., New York 16, N. Y.

radio repair work in all of its bram‘,h%& t\V“"l‘?" Enclosed find §_____ for books checked; or (] send C.0.D. for rhis amt. plus postage.
:?rusgtrgf'y F%::::I cggn:mg](;rsé%ry}?nr‘ltin;lgn otl:qké\sn y:f, It 1T am not fully satisfled, 1 may return the books within 5 days and iecelve my money
: the work—or buck
fxtéee% '?.ys :terr;f;?;ggﬁ;hbg(l)lk rs;'asgjsy?{se?vicemen. it gég:)o (;;;glc'gmt?g’gnsE :;r:og%iéh'gA:A%JBROOOUKBLE-
e 9 £, . .
serves as a beautifully cross-indexed work for SRR S h

“brushing up'’ on any type of work that may
puzzle you.

Included is a thorough cxplanation of all Test
Instruments, telling exactly how they should be
used and why;: (it even gives all necessary data
fo; the t(_:onst.ructi(l)(n o{‘ test eqyipnﬁznt for %};oie 7
who prefer to make their own!); ceiver ou-
bleshgotmg P'rocedure and Circujt Analysis: SAVE MONEY!
Testing and Repair of Components: Installations; See coupon for special com-
Adjustments, etc.. ctc.—also How to Start a Suc- bination offer on Modern
cessful Service Business. 1300 pages; 720 Self- Radio Servicing and Trou-
Testing Review Questions; 706 helpful illustra- bleshooter's Handbook--over
tions and diagrams. Only $5 complete ($5.50 2040 pages of helpful serv-
foreign) on our 5-Day Monev.Back Guarantee. tce data! City. .. .. e B BN e W B R e g BICITY DS, Noy seasp Statemsiieee <o B

REPAIR ANY KIND OF RADIO EQUIPMENT

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

Special “MONEY-SAVING”

Combination MODERN RADIO MODERN RADIO SERVICING
SERVICING with the HANDBOOK D $5.00 ($5.50 foreign)
'$9.50 ($10.50 foreign)

NAIME@ . . 0 s at s o caeooaccioesanseststosnstomsssseroseneprsenssnscanasssesensosaes
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WA RNING:. .. theilustration to the left is not drawn from real
life. But getting down to the real facts of life, Fusite multi-terminal panels
make your fondest dreams come true regarding hermetic sealing. Fusites can
and do stand production handling. They pass the tough thermal shock test of dry ice to
boiling water. They are made of cold-rolled steel, tin plated. But this is only part of the
story. The glass insulation is joined by interfusion with metal. And it works! Fusite is the only
(so far as we know) multi-terminal panel interfused within a reinforced metal shape, all in
one piece. One and only one sealing operation is required to hermetically seal electronic
component parts—such as transformers, relays, coils and the like. Write on your business
letterhead for samples and descriptive literature {(we may have it ready). And don't send
us an order now ; : . but please remember to do so when Uncle Sam says, “Okay, boys,
you can produce for others.” We want your business, but we no-can-do, now! We'll need
it then. So let's be friends now and customer-friends then, Thanks for readin’ and writin’

and rememberin’,

I'M JUST AN AMP,

A" CIRCUIT SCAMP,

[ AND DAMPNESS SETS ME REELING;

SO KEEP ME DRY,
INTENSELY SPRY,

WITH FUSITE ATMO-SEALING

::::::

CINCINNATI ELECTRIC

PRODUCTS COMPANY

January, 19435 9%
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the more important “image” and other
forms of interferences increase when
such low values of i.f. are employed,
they are no longer widely employed in
broadcast receivers and, so harmonic-
of-i.f. interference is now possible in
some localities.

Realignment of the i.f. stages of any
existing receiver thus affected, is the
usual field cure for trouble of this sort.
It should be carefully noted and
checked as to whether the signal op-
erating at the second harmonic of the
i.f. is being picked up on the under-
chassis wiring of the recciver, in addi-
tion to the antenna. In this case the
whistle produced will be aggravated.
In extreme cases, it is possible to elim-
inate the whistle by providing a wave
trap tuned to the second harmonic of
the signal and placed in the circuit
feeding the mixer stage.

(To be Continued)

Saga of the Vacuum Tube
{Continued from page 56)

A second agreement,?2 -under the
same date, between the Radio Corpo-
ration of America and Cunningham
provided that when the ninety day
license had expired the Audiotron
Company would discontinue the manu-
facture and sale of vacuum tubes, and
would sell Radio Corporation tubes,
until the expiration of the de Forest
patent No. 879,532 on February 18,
1925. These tubes were to be marked

as Cunningham desired, and no Radio
Corporation markings were to appear.
The agreement gave to Cunningham
not less than 25,000 tubes per month
and not more than 280,000 tubes total
during the period which the agreement
covered. These tubes were to be sold
to Cunningham at a discount of 20%
below the lowest net price quoted to
anyone else. Deliveries were to begin
September 15, 1920, or as soon there-
after as possible.

As a result of the first agreement
noted above, subsequent advertise-
ments 213 of the Audiotron Manufac-
turing Company, successor to the Au-
dio Tron Sales Company, stated that
the Audiotron was now free from all
restrictions. The first agreement was
modified, on September 13, 1920, and
the license period extended to October
15, 1920. The advertisements contin-
ued up to November, 1920.

With the December, 1920 advertise-
ment,21¢ however, the effects of the

second agreement begin to appear.

This advertisement announced the
“Audiotron Detector Type C-300" with
four-point base at $5 and the “Type
C-301 High Vacuum Navy Type Amp-
lifier” at $6.50. The tubes were “Guar-
anteed by E. T. Cunningham, trading
as the Audiotron Manufacturing Com-
pany.”

The next advertisement, in January,
1921,215 refers to ‘“‘Cunningham Audio-
tron Tubes” in the heading, but “Cun-
ningham Tubes” in the body of the
advertisement.

The following month reference is

VOICE-COIL IMPEDANCE
MATCHING TABLE

AS many radio servicemen have some

output transformers around their
shops and do not know the type of
tubes and voice coils with which they
can be used successfully, Mr. Ralph W.
Wilson of Falmouth, Kentucky, has
sent us the following chart, which he
has found very useful.

Mr. Wilson said that this chart is
simple to use, all that is required being
a low-range a.c. voltmeter and a 115-
volt a.c. source. Connect the primary
or plate winding to the 1l15-volt a.c.
source and the voltmeter to the second-

ary or voice-coil winding. The reading -

of the meter may be found on the chart
under several voice-coil impedances or
very near them. For instance, a reading
of 2.9 volts could be used from 3000

ohms to 2 ohms or from 6000 chms to 4
ohms; also from 10,000 ohms to 6 chms
or 12,000 ohms to 8 ohms. This, of
course, gives the proper turns ratio. Of
course the transformer should be prop-
erly designed and large enough so that
it will not reach magnetic saturation.

The chart is figured for 2, 4, 6, and 8-
ohm voice coils. For other impedance
combinations the following equation
can be substituted:

Vs~
Vip

in which E=Meter reading on second-
ary; Zs =Impedance of voice-coil wind-
ing; Zp=Impedance of plate winding;
and E | =line voltage applied to primary.

E = 'EL

Voice-Coil Impedances
Primary
Impedance 2 ohm 4 ohm 6 ohm 8 ohm
25,000 1.02 v. 145v. 177 v. 204 v.
15,000 1.33 v. 1.87v. 2.30 v. 2.66 v.
12,000 148 v. 2.09 v, 2.56 v. 296 v.-
10,000 1.63 v. 2.30 v. 2.82v, 3.26 v.
8,000 1.82 v, 257 v. 3.15v. 3.64 v.
7,000 194 v. 274 v. 3.36 v. 3.88 v.
6,000 210 v. 2.97v. 3.64 v, '4.20 v.
5,000 2.30 v. 3.25 v. 3.99 v. 4.60 v.
4,000 257 v. 3.63v. 445 v. 9.14 v.
3,000 297v. 4.20 v. 5.14 v. 993 v. -
2,000 3.64v. 515 v. 6.30 v. T 7.28 V.
1,000 5.14 v. 725 v. 8.89 v. = 10.28 v,
200 727V, 10.28 v. 12.60 v. 1454 v.
92

made 218 to the “Cunningham Detector
Tube Type C-300" and the word Audio-
tron has completely disappeared ex-
cept for the retention of the firm name
of “Audiotron Manufacturing Com-
pany.”

The next advertisement 217 offers for
sale the “Cunningham Power Tubes
C-302, C-303, and C-304" and admits
that these tubes are the product of
General Electric Company research.

From then on the prominence given
to the name of the company grows
less, until in December, 1922 the. word
“Audiotron” completely disappears,
and the concern is renamed “E. T.
Cunningham, Inc.” 218

The success of the Audio Tron ap-
pears to have served as encourage-
ment to other manufacturers. Short-
ly after its rise there appeared another
tube, enough like the Audio Tron to
have been cast in the same mold. This
was the Roome “Oscilaudion,” first
advertised 21? in January, 1916 (see
Fig. 171) by Harry V. Roome of Los
Angeles. Roome had been advertising
wireless apparatus for some time, but
this was the first mention of vacuum
tubes. Two months later, in ‘March,
1916, the advertisement reappeared,22°
this time for the ‘‘Oscilaudion Bulb
and Cabinet.” No further advertise-
ments appeared until July, 1916, when
the “Thermo Tron” was advertised by
“The Thermo Tron Company” from
the same address as Harry V. Roome.
This advertisement,22! reproduced 'in
Fig. 172, is very ambiguously worded,
making no mention of any restrictions
as to use. Since it appeared in a wire-
less magazine, however, the reader
might be pardoned for assuming that
it was intended for wireless use. How-
ever, when the purchaser received the
device, orderd by mail from the ad-
vertisement, he received with it a de-
scriptive leaflet which contained no
ambiguous statements whatever, but
described it as an “experimental hot-
cathode apparatus designed for the
study of the Edison effect, thermionic
currents, pure electron discharge,
passage of electricity through elec-
trons (sic), and other scientific phe-
nomena.” It also carried the follow-
ing warning: '

“It is distinctly understood by the
purchaser that the Thermo ‘Tron is
sold for the purpose of scientific. study
to be used with._the circuits shown in
this bulletin. If the Thermo Tron is
used for commercial work in wireless.
telegraphy as a detector, amplifier, or
oscillator, or if the Thermo Tron is
used for commercial work in an Arm-
strong circuit, or if the Thermo Tron
is used in any way as an infringement
of any patent, the Thermo Tron Com-
pany assumes no liability whatever.’

It might be suspected fhat the
change from the “Oscilaudion,” which
was frankly sold as a wireless detec-
tor, to the “Thermo Tron,” a pure sci-
entific device, was perhaps motivated
by the legal action initiated by de
Forest against the Audig Tron at
about the time this advertisement was
being prepared. The success of the
Audio Tron Sales Company in staving
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off an injunction and continuing busi-
ness as usual is perhaps reflected by
the next advertisement, 222 appearing
the next month, in which the name of
Roome again appears, and the “Super-
Sensitive Oscilaudion” is boldly adver-
tised for use as detector, amplifier, or
oscillator.

With the Oscilaudion the purchaser
received a leaflet, of the same size and
typography as that supplied with the
Thermo Tron, and using the same cut
for an illustration, but setting forth
the virtues of the Oscilaudion as a
wireless device.

This was the last time this tube was
advertised, as far as the author has
been able to determine, and it is prob-
able that the source of supply disap-

peared. The author understands that
Harry V. Roome was at that time a
high school boy in Los Angeles, and
that he obtained the tubes he sold
from a San Francisco manufacturer,
who would supply him with only a
limited number, and who eventually
refused to sell to him at all.

There were a few other prewar in-
dependent tubes on which little infor-
mation is available. One of these was
the “Tigerman Detecto-Amplifier,” ad-
vertised 223 in 1917 by the National
Electrical Manufacturing Company of
Chicago. Fig. 173 is a reproduction of
the advertisement which announced
this tube. It was a double-ended tube
with two sets of filament-anode elec-
trodes, one at each end. The control

ACCURATE PRE-FLIGHT TESTS of vital automotive radio com-
passes on all planes operated by Eastern Air Lines are
quickly made with a portable, battery-powered oscillator
unit. This time-saving, dependable instrument was devel-
oped by Eastern radio engineers, who selected Burgess
Batteries to provide the necessary voltage for test readings.

THE OSCILLATOR UNIT is not influenced by external condi-
tions, permitting service technicians to check for dangerous
radio compass defects while aircraft are inside hangars or
close to metal objects. Burgess Industrial Batteries are de-
signed to meet exacting special requirements. Let Burgess
engineers help solve your portable power problems. Free
80-page Engineering Manual on characteristics of dry bat-
teries. Write Dept. N-5 Burgess Battery Co., Freeport, Il
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electrodes were applied on the outside
of the glass and were simple metallic
bands clamped around the tube, which
was about 5 inches long and had a
candelabra base on each end. Appar-
ently it was not sold to any great ex-
tent, since an advertisement in April,
1917 22¢ offered them for sale “while
they last” at $5 each.

The ‘“Electron Audio,” another tube
similar in construction to the Audio
Tron, was made by the Electron Man-
ufacturing Company, and was first ad-
vertised in July, 1916.225 The initial
advertisement claimed that it was
“formerly the Audio Tron,” and the
next advertisement,??¢ reproduced in
Fig. 174, showed a tube of the same
construction as the Audio Tron. The
“Electron Audio,” however, could be
obtained with either a single or a dou-
ble filament. It quickly lapsed into
opscurity, and probably had a limited
sale, although it was regularly sup-
plied by at least one manufacturer as
a part of a radio receiver. In this re-
ceiver the tube was inserted into an
“autotransformer,” which was claimed
to be of “remarkable importance to
our undamped wave apparatus since
its magnetic field oscillations are ab-
solutely in synchronism and conse-
quently stimulate the periodical elec-
tron discharge from the filament and
the ionization of the gas within the
bulb by the heat of the filament”! 227

Two others of the same type were
advertised by the Radio Apparatus
Company of Pottstown, Pennsylvania.
One was the “Type 36 Electron Detec-
tor” 225 and the other was the “Liberty
Valve.” 229 The Liberty Valve is shown
in Fig. 175. Since this company also
advertised the Audio Tron at the same
time,230 it may well be that the Lib-
erty Valve was the Audio Tron with a
different label.

Still another tube called the “Oscil-
lotron” was advertised 23t briefly just
after amateur activity was resumed
following the end of World War I
This was advertised by the G & M
Specialty Company of Cleveland, Ohio,
but no information is available on it.

There were also two other tubes on
which the author has been unable to
obtain information. One of these was
the “Bartley” tube, which was sold
about 1919,232 and the other was the
“Corcoran” tube which is alleged to
have been made at Lynn, Massachu-
setts, about 1914 or 1915.

The only other early independent

tubes of which the author has knowl-
edge were those marketed by O. B.
Moorhead, which will be covered in a
subsequent article.

CAPTIONS FOR ILLUSTRATIONS

Fig. 167. First announcement of the
Audio Tron. Reproduced from Popu-
lar Science Monthly and The World’s
Advance.

Fig. 168. Audiotrons. The second
from the left has label printed in black
ink. Third and fourth from left have
labels printed in red ink. Tube at
right has markings etched on glass.

Fig. 169. Advertisement giving price
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71 300, Leonardo da Vi
ing machine!

léthCentuty Flying Fortress had a dandy

oars supposed to propel the craft through

. Leonardo’s machine didn’t work and it
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‘develop a flying machine. Had da Vinci the
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- Send for aur altrqd}vé new 1945 ml

THE WARD PRODUCTS
CORPORATION
1523 EAST 45TH STREET
"~ CLEVELAND 3, OHIO

January, 1945

There is a i;efy significant moral to thal story—
_Expertience Counts!

gl and one-piece antennas. This. position was
blished and maintained because waRD has the

lesign changes that have become accepted

standards in the industry . . . For the finest sec-
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reduction on Audio Tron to meet de
Forest competition. Reproduced from
Electrical Experimenter.

Fig. 170. Advertisement for Ampli-
tron. Reproduced from Electrical Ex-
perimenter. !

Fig. 171. Announcement of Roome
“Oscilaudion.” Reproduced from Wire-
less Age.

Fig. 172. Advertisement for Thermo
Tron. Reproduced from Electrical
Experimenter.

Fig. 173. Announcement of Tiger-
mann Detecto-Amplifier. Reproduced
from Electrical Experimenter.

Fig. 174. Announcement of “Elec-
tron Audio.” Reproduced from Wire- ‘
less Age.

Fig. 175. Liberly Valve. Photo- l

graph courtesy Bell Telephone Labor-
uatories.
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ADMIRAL CORPORATION of Chicago
has announced several organizational
appointments through its president,
Ross D. Siragusa.

Wallace C. Johnson has been named
Midwest Regional Manager for both
radios and appliances. His head-
quarters will be at 444 Lake Shore
Drive, Chicago.

United Distributors, Inc., will serve
as distributors of Admiral radios, re-
frigerators, electric ranges and home
freezers in the Boston area and part of
Vermont, while Appliance Merchandis-
ers Company of Peoria will handle the
company products for central Illinois.

The Bimel Company of Cincinnati
will handle the appliances in the Cin-
cinnati area and Griffith Distributing
Corporation will take care of the com-
pany’s business in Indianapolis.

* & %

7Z. V. THOMPSON, who has been
serving as a Major in the U. S. Army
Air Corps, is re- g ——
turning to civilian |3
status as a sales
representative for
Tung-Sol’'s Indiana
territory. Mr.
Thompson, who
held a reserve com-
mission as Second
Lieutenant upon his
graduation from Clemson College in
1928, returned.to active duty with the
rank of Captain in August, 1941. His
promotion to Major was effected Feb-
ruary, 1942.

RAYTHEON MFG. COMPANY has
launched the coast-to-coast sponsor-
ship of the “Meet Your Navy” pro-
gram which is heard on Saturday eve-
nings, features Navy personnel broad-
casting from the Great Lakes Naval
Training Station.

Rear Admiral Arthur S. Carpender,
Commandant of the Ninth Naval Dis-
trict, and Mr. L. K. Marshall, presi-
dent of Raytheon, were special guests
at the first performance under Ray-
theon’s sponsorship. Lt. Clint Stan-
ley is the producer of the Navy show.

* ¢ *

FARNSWORTH TELEVISION
AND RADIO CORPORATION has
outlined postwar plans for its dealers
through General Sales Manager, Mr,
E. H. McCarthy. The distribution
structure will be a strong distributor-
dealer operation, with the distributors
to be selected after exhaustive survey
of potential sales outlets in each area.
Fifty distribution agencies already
have been appointed under: the new
plan and new appointments will be
announced from time to time.

* * *
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SAM PONCHER of the Newark
Electric Company of Chicago was
elected president of -
the Chicago chapter
of the National
Electronic Distribu- ©
tors Association at
a meeting of that .
organization held in
Chicago. Various
trade problems
were discussed and
an election of officers took place, re-
sulting in the election of Mr. Poncher,
and Ralph E. Walker of Walker-
Jimieson, Inc., to the post of Secretary-
Treasurer.

* * *

THE HALLICRAFTERS COM-
PANY, makers of the SCR-299 mo-
bile radio communications unit, dedi-
cated a radio ham ‘shack” to the
achievements of the nation’s amateur
radio operators. The ‘“shack” is lo-
cated at 643 N. Michigan Avenue, Chi-
cago, and is stocked with a display of
the company’s products. There are
an estimated 25,000 “hams” in the
military services at the present time
and the dedicatory program is cen-
tered about their work. .

A service flag, commemorating the
“ham’s” military service was presented
by Chet Horton, member of the Ham-
festers Radio Club of the Chicago
area, to the A.R.R.L. Carol K. Witte,
acting communications manager of
the A.R.R.L., accepted the service flag
for the League. More than 50 mem-
bers of the Hamfesters Club were
present at the ceremony.

* # Ed
M. V. MYSING is the new manager
of sales and engineering service for
RCA’s Auto Radio
Department, ac-
cording to the an-
nouncement made
recently by Thomas
F. Joyce, General
Manager of RCA's
Victor Radio, Pho-
nograph and Televi-
sion Department.
Since the outbreak of the war Mr.
Mysing has been serving with a group
of RCA engineers working with the
U. S. Army Signal Corps on an engi-
neering development contract in con-
nection with combat radio communi-
cations problems. His headquarters
will be in Detroit.

% * *
STEWART-WARNER CORPORA-
TION has appointed George Johnson
to handle sales promotional work per-
taining to civilian postwar radios.
His duties will also include radio dis-
tributor relations.

Mr. Johnson comes to the company
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eye the most complete line of AN inserts made

QI by any one company—arranged and divided
i s according to number of contacts—readable
from top to bottom and left to right. Each in- ,!
You may have this helpful chart. You can in  sert is illustrated full size on this 38" x 50" P

an instant find the correct insert that fits your chart. A table gives the mechanical spacing
particular combination of conductors, voltage  of contacts and other valuable information. t
and current requirements. All it takes to get this chart is a request on

First advantage—this chart organizes for the your company'’s letterhead.

- Ly il |

Also included are two ringbook charts. One shows all connector shell types and
styles including the special purpose shells—pressure-tight, moisture-seal, explosion-
proof, light-proof. The other clearly explains the numbering system for connectors.

A MERI1CAN PHENOLIC CORPORATION
Chicago 50, lllinois
IN CANADA o AMPH’ENOI. LIMITED e TORONTO
Connectors (AN, British,U.H.F.) ¢ Fittings » Conduits ¢ Cable Assemblies « U.H.F.Cable « Radio Parts * Plastics for Industry
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QUICKER &
with less
efforf

SPI NTIT E
WRENCHES

are going over in a big
way on long assembly
lines, where small,
square, hexagon or
knurled nuts are used.

Special SPINTITES with
Flexible Shank for inac-
cessible places.

Send for Catalog No. 141 illustrating

a full line of wrenches for Radio,
Aircraft and Automotive Tools.

{ WALDEN

WORCESTER

STEVENS WALDEN, INC.
464 SHREWSBURY STREET

WORCESTER, MASSACHUSETTS
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with more than 25 years’ experience
in advertising and sales promotion
work in Chicago. For 12 years he was
contact manager for William H. Ran-
kin Advertising Agency. In his new
capacity, he will take an active part
in organizing Stewart-Warner’'s post-
war radio distribution program.

ROYAL VILAS, former WPB offi-
cial is one of two new managers an-
nounced by Bendix
Radio Division re-
cently,. He will
serve the Atlanta
area, with head-
quarters in that
city. The second ap-
pointment is that of
Samuel Rochester |
as manager of the
Middle Atlantic area.

Mr. Rochester
has been serving as a buyer for the
Radio Division and will have headquar-

ters in Baltimore.
* * &

CARTER MOTOR COMPANY of
Chicago has appointed the 100-year
old firm of Frazar and Hansen, 301
Clay Street, San Francisco, Califor-
nia, as export agents for China, the
Philippines, and the Far East to
handle the company’s line of various
types of motors for portable commu-
nications equipment.

This firm which will also act as the
company agents in Australia, New
Zealand and India was founded in
1834 by Capt. George Frazar who
started trade with China in that year.

* * *
ED. BERLIANT is the new manager
of the Atlanta Branch of the Concord
Radio Corporation
of Chicago and At-
lanta. This company
which recently
changed its name
from Lafayette Ra-
dio Corporation, is
well known as a dis-
tributor of parts
and equipment. Mr. “auses
Berliant is well known in the radlo,
radio jobbing, distribution and ama-
teur fields, having held positions with

several well-known manufacturers
and distributors.

E 3 * *
TAYLOR TUBES., INC., has an-

nounced the appointment of William
Shaw, WIYUIG, formerly an engineer
for General Electric X-Ray Corpora-
tion, to the post of Chief Inspector for
the company.

Mr. Shaw will assume some of the
duties now being cared for by Mr.
James Fillmer, Chief Engineer. Due
to the company’s expanded production
of tubes, this additicn to their engi-
neering staff will permit Mr. Fillmer
to devote -his time to development
work.

PR T
ADMIRAL CORPORATION,
through its president, Mr,- Ross D.
Siragusa, has announced that it has
a home set ready for production. This
unit is a combination of television,

FM, standard broadcast, short-wave,
automatic record changer and home
recorder, housed in a single cabinet.

The working model of the set was
demonstrated at the company’s con-
vention of their national distributors
last month, This eight-in-one instru-
ment will probably retail from around
$625 to $1,000. The cabinet is 43
inches high, 40 inches wide, and 24
inches deep, which dimensions com-
pare favorably with the dimensions of
the average deluxe radio-phonograph
combination sets now in use.

Standard television reception will
be offered with the image 5%x8 inches
in size,

* * *

JOHN J. MOFFATT has been ap-
pointed to the post of Pacific Coast
Appliance Mana- s

ger for the West- |
inghouse Electric
Appliance Division. |
Mr. Moffattsucceeds
J. F. O'Donnel who |
has been trans-
ferred to Mansfield
to take charge off
the Contract Sales *
Department. Mr. Moffatt Jomed the
company in 1927 as a graduate stu-
dent and has held various posts dur-
ing his employment.

* * *

HOKFFMAN RADIO CORPORA-
TION of Los Angeles, has appointed
a New Products Committee to sug-
gest and develop postwar plans for
the manufacture of products other
than household radio receivers.

The committee is headed by G. G.
Davidge, executive assistant; Walt
Taylor, of engineering, vice-chairman;
other members of the committee in-
clude, Dick Throckmorton, Clint Sax-
ton, Bill Green and Bill Blue of the
production, model shop, engineer and
outside production departments re-
spectively.

* * *

J. LEE CONOVER, who has been on
a leave of absence from the Crosley
Corporation, re-
sumes his post as
manager of the
company’s TNew
York branch. Mr.
Conover will make
his headquarters
temporarily at the
company’'s service
department at 35th .

and Eleventh Avenue, in New York.
Crosley’s greatly expanded program
for the postwar sales of home appli-
ances makes this appointment timely.

* * &

GALVIN MANUFACTURING COLi-
PORATION, peacetime producers of
Motorola Radios for the home, car,
and farm, have annqunced the ap-
pointment of Thurow Radio Distribu-

tors for the state of Florida. With
branches in Tampa, Miami, West
Palm Beach, Orlando, Jacksonville

and Tallahassee, Galvin is thus as-
sured of complete dealer coverage of
the Florida Area. 30—
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COLONEL JOHN CASEY, Manager, Colonel Casey said, “The growing complexiiies of airport traffic make it ever more important
Chicago Municipal Airport that private planes and regular operating passenger aircraft be equipped with up-to-date, reliable

two-way radio, if high standards of safety are to be maintained. One important factor is...”

z

i

“A FOOLPROOF POWER SUPPLY FOR AIRCRAFT
RADIO OPERATION”

v

Colonel Casey, Electronic Laboratories has long been aware of the

need for reliable power supplies especially adapted for aircraft use. STANDARD POWER SUPPLY

One of E-L’s exclusive developments along this line involves vibrators MODEL SC-1096
operating in parallel which assures a reserve power source for extra _ Model SC-1096 is a typical E-L Vibrator Power
protection. These Vibrator Power Supplies—both light and heavy duty Supply which meets the requirements of aircrait
—are specially designed for complete reliability at very high altitudes. rs"‘.gho Fsceé-f)lglsc;lgg Wa‘rs dfs{‘.fz’)“frd;‘s)rfn?lt‘t" rCSﬁ“i‘;“:“;
- . 7 . P 1gna r crate radio tra itters. Inpu
The life of E-L Vibrator Power Supplies is far beyond the customary voltage: 12 volts DC, or 110-117 volts AC at
overhaul requirement. With these units maintenance time is cut to a 50-60 cycles. Output voltage: 2000 volts at 125
minimum—only a small fraction of the time previously required. % ma., 4005\'01ts atléi ma. 25()5\'olts at 110 ma,, 250
: : 2 volts at 5 ma.. volts at 5 amps., 12 voits at
_ Otl)er E;L developmgnts for the atrcraf; ﬁelg_l m;lude units fqr flash- v | amp, Outpilc power: 480 watts. Dimensions:

ing wing lights and for instrument panel illumination. This equipment 17° x 123%" x 79"

has wide application for the light plane field as well as for large aircraft.

The economy and versatility of Vibrator Power Supplies are also
available to the marine field—where units have been designed to pro-
vide fluorescent lighting, radio-telephone operation and electrical ap-
pliance use—as well as many other fields where it is necessary to con-
vert current to specific volrage and type requirements . . . Let E-L engi-
neers consult with you on your power supply problem.

b
 pteedt

>
2 E,;pn;g','y
i

LABORATORIES INC.
R . = . INDAANAPOLRES
VIBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS, AND ELECTRIC MOTOR GPERATION « ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT




-elco Rudlo Products Mean Fine Performunce

From compact auto radio sets to highly intricate radio and electronic
equipment for the armed forces, Delco Radio products are distinguished
by fine performance. Each unit reflects care and competence in engineer-
ing; each part represents advanced techniques in production accuracy.
Tomorrow’s civilian needs, like today’s military demands, will benefit
from Delco Radio’s engineering vision, manufacturing precision.

Delco Radio Division, General Motors Corporation, Kokomo, Indiana.

Put Your Dollars in Action—BUY MORE WAR BONDS




Modulated Signal
Generator
(Continued from page 37)

EDITOR’S NOTE: It was the original in-
?ention of the author to construct this
instrument as a portable unit, with a
single shielded output lead to be used
for both the r.f. and a.f. signals. This
could be done by employing a single-
pple double-throw switch in the input
circuit of the R5 potentiometer. By
means of this switch, either the r.f. or
a.f. signals could be obtained by em-
ploying only a single output lead.

The original idea was dispensed with
as the author felt that for his personal
use the wunit constructed for direct
mounting onto a test panel would be
more suitable. In so doing he dispenses
with the switch arrangement and uses
two separate leads extending from the
unit; one for the r.f. signal, which is
variable in intensity, and the other for
the a.f. signal, which is constant in in-
tensity.

The photographs clearly indicate a
four-wire cable emanating from the
chassis. This cable consists of the r.f.
and a.f. outputs, common ground, and a
high-voltage d.c. output. This high-
voltage was taken directly from the
d.c. power supply and is used, in his
particular case, to operate another test
unit. In this way the author can oper-
ate two units directly from one power
supply.

Although the r.f. lead emanating
from this chassis, as shown in the pho-
tograph, is not shielded, it is advisable
to shield this lead to prevent radiation
and hum pickup.

In the construction of this unit many
builders will find other variations that
are more suitable to their particular
needs.

Calibration

With the unit completely shielded
and ready for operation, the last step
is calibration. This is done easily with
the aid of a broadcast receiver and the
harmonics of the oscillator. Feed the
output of the generator into the re-
ceiver through the shielded cable. Set
the receiver to 600 ke. and pick up the
second harmonic of the generator fun-
damental of 300 ke. To be sure you
have the generator set to 300 Kkc., tune
the receiver to 900, 1200 and 1500 kc.
and pick up the 3rd, 4th, and 3th har-
monics respectively. If the signal is

Fig. 2. Diagram of power supply.

Bt
300 T0
oo

Cy, Co—.05 pfd. @ 400 v. cond.

Cz—8 pufd. elec. cond. .

Ry, Ry, Re—50,000 ohm, 1 w. carbon res.
Vi—Type 80 tube, or any full-wave rectifier

sJanuary, 1945

picked up between any of these points,
it indicates that the generator is not
set to 300 kec. and this point should be
located by the above method. The 300-
ke. point should be marked on the dial
of the unit., The fundamental frequen-

, ¢y of 455 can be located on the dial by

picking up the second harmonic at 910
on the receiver. Other desired fre-
quencies also can be calibrated in the
above manner. For other frequencies
in the broadcast band it is suggested
that the second harmonic of 300 kc. be
used to locate the 600 point on the dial
of the receiver being aligned. For the
frequency of 1400 kc. it is suggested
that the fourth harmonic of 350 kc. be
used.

The signal generator is now ready
for use.

Television for
Industry and Home
(Continued from page 33)

intrastore merchandising, but for gen-
eral telecasting as well. ‘

Every school in large and small
communities can be connected via co-
axial cable to provide the basis for the
greatest means of mass education ever
devised. School asseniblies need no
longer be restricted to individual
gatherings. Superintendents and prin-
cipals can sit in their offices and ad-
dress thousands of children and teach-
ers while they look at the televised
images on large screens in school au-
ditoriums.

Civic lessons in school rooms would
become exciting and interesting ses-
sions if meetings of borough or town-
ship officials were transmitted directly
to the classes.

Sprawling college campuses can be
reduced to a small area if television is
employed in bringing lectures, musi-
cal programs, scientific demonstra-
tions and other events directly into
the classrooms, rather than have the
students parade from one building to
another in an endless waste of time
and effort.

The power of television eventually
will lash out and choke off the ele-
ments that contribute to crime and
juvenile delinquency. Use of tele-
vision by police officials throughout
the country will pay handsome divi-
dends in crime’ prevention and crime
reduction. Each police station may be
linked via coaxial cable with state po-
lice and in turn be connected directly
with offices of the Federal Bureau of
Investigation.

Just recently, Commissioner Edward
J. Hickey of the Connecticut State
Police, speaking at a meeting of the
New York State Association of Chiefs
of Police, expressed the hope that po-
lice lineups will be televised from a
central station to various precincts to
familiarize all oflicers with the*law-
breakers under current custody. Com-
missioner Hickey said he hoped such
facilities might be available to combat
a possible postwar crime wave.

The writer introduced the use of
television by police in New York City

Broadcast Station
Directional Equipment

Have you investigated the pos-
sibilities of increasing power by in-
stalling directional antenna equip-
ment to “protect” other near-by
stations on your frequency? If not,
this should definitely be a part of
your Post-War plans.

Johnson Engineers are pioneers
in the directional antenna equip-
ment field. They have completed
and delivered 39 such units (prob-
ably more than any other manu-
facturer) and it is not too soon to
place your order for Post-War de-
livery.

Johnson service includes working
in cooperation with your consulting
engineer in design of the equipment,
building the phasing unit with cabi-
net to match your other equipment,
furnishing tower coupling units, and
furnishing concentric line, gas
equipment and other accessories.

Write to Johnson today for fur-
ther information gnd estimates.

N

JOHNSON

L ﬁ:ﬂ'ﬂoﬂ'ﬁ MHama t‘i‘! _)?ad'}'a
E. F. Johnson Co.

Waseca, Mian.
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4 WAYS 10 Be

Your Own Boss!

NOW, more than ever before, is the right
time to start a small profitable business of
your own. .. or train yourself for a practical
money-making trade in which you can be
independent. topay take your first step,
without cost or obligation. Just mail coupon
—and by return mail you will get full in-
formation on the courses listed here.

watch and clock repairing

LEARN AT HOME...
IN YOUR SPARE TIME.
Prepare for a happy future
of prosperity, security . .
and get a big-pay job now.
You can EARN WHILE
YOU LEARN. Excellent
field for part time work
at home.
PRACTICAL

COURSE IN HOROLOGY

Thorough self-instruction
training in American & Swiss watches, clocks. Special
gections on alarm clock repairs. Interesting LEARN-
BY-DOING instruction method. Learn QUICKLY,
easily. No previous experience necessary. WATCH-
MAKING [3S BASIC TRAINING FOR AIRCRAFT
INSTRUMENT WORK and other scientific pre-
cision jobs.

Amazing Low Price! Money-Back Guarantee!
Get into this fast-growing field now . . . big oppor-
tunity. Mail coupon below for FREE information.
No obligation.

locksmithing and key making

Practical Up-To-Date Course
How to piek locks, de-code,
make master-keys, repair, in-
stall, service, etc. New self-
instruction lessons for every
handy man, homeowner,
carpenter, mechanie, service
station, fix-it shop, hard-
ware dealer or gunsmith.

35 Easy Qllustrated Lessons—Low Price! Satis-
faction guaranteed or your money back. Write now
. no obligation!

practical RADIO servicing

SELF-INSTRUCTION COURSE
T'eaches you the practical side of
radio . . . repair, adjustment, opera-
tion, alteration, trouble-shooting.
No previous knowledge is necessary.
Large clear illustrations, diagrams,
charts, etc.
Interesting STEADY
WORK—Set up a radio re-
pair shop of your own-—or
prepare for booming in-
dustrial electronics. This
useful, how-to-do-it
course brings you all
the fundamentals, in-

- . cluding mathematiecs,
review questions, problems, answers. Strictly up-to-
date. Low price. Send Coupon below for information!

Your Big Opportumty S

34 lesson course on proved, tested,
up-to-date profitable methods
Amazing treasure-house of the best
mail order plans & practices. How to
start your mail order business on a
small one-man scale . . . how to keep
it growing more and more profitable month after
month. Money-making FACTS! WRITEFOR COM-
PLETE DETAILSON ANY OF THESE COURSES.
Just send Coupon for World-Famous Copy-
righted Success-Catalog—IT’S FREE! Write
today.

Nelson Co., Dept. 8A59, 321 S. Wabash Ave., Chicago 4,111,

FREE details . .. mail coupon!

Nelson Co., Dept. 8A59, 321S. Wabash Ave, Chicago 4, lii- |
Please send me—IRELE and without obligation |

I —illustrated Success-Catalog containing infor-

| mation about the course (or courses) I have
checked belew. No satesman will call.

| 0O Watch&Clock Repairing O Practical RadioServicing |

| 0O Locksmithing, Key Making [JMall Order Business '

Manufacturers” Literature

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

ature.

By mentioning RADIO NEWS, the issue and page, and en-

closing the proper amount. when indicated. delay will be prevented

WELDING DATA

A new engineering bulletin which
describes in detail the practical and
scientific tests made to determine the
effects of using an antispatter fluid in
welding has been issued by the Mid-
land Paint and Varnish Company.

Complete information on the process
and suggested methods of keeping
welding jigs free from spatter are in-
cluded. Fully illustrated laboratory
reports on tests for determining weld
strength and weld soundness are given,
along with data concerning the sup-
pression of fumes during welding.

The bulletin is available from the
Midland Paint and Varnish Company,
9115 Reno Avenue, Cleveland 5, Ohio,
upon request.

PLASTICON CONDENSERS
The Condenser Products Company

of Chicago is offering a new bulletin

covering their line of plastic-film ca-
pacitors to interested persons.

This four-page, two-color booklet
contains performance charts and en-
gineering data of interest to the engi-
neer. Comparison data for specific
applications is provided in order that
the correct unit may be selected for
the job.

Recommended applications include
television, fluorescent-lamp ballasts,
radar and directional equipment,
transmitters, welders, constant-voltage
transformers, and amplifiers and in-
tercoms, to mention a few.

The booklet and engineering data for
specific applications may be obtained
by writing direct to Condenser Prod-
ucts Company, 1375 N. Branch Street,
Chicago 22, Illinois.

CARBIDE TOOLS

A new catalogue and price list cov-
ering tantalum-tungsten carbide tools
and blanks have been issued by the
Vascoloy Ramet Corporation for gen-
eral distribution.

The company’s line of cutters in-
cludes straight turning tools, offset
turning tools, lead-angle tools, and
offset facing tools, in their standard
units as well as various items for spe-
cial application.

The catalogue, VR-330 may be se-
cured by writing direct to Vascoloy
Ramet Corporation, North Chicago,
Illinois.

"FREQUENCY ETCH"

A six-page illustrated brochure de-
scribing the etching solution, “Fre-
quency Etch,” has been released by
the Hudson American Conporation for
distribution.

The government regulations requir-

ing the etching of crystals have neces-
sitated the development of new tech-
niques and products to perform this
operation. Specific data on etching as
well as a series of graphs showing the
relation between etching time and the
increase in frequency of BT crystals
is given.

The bulk etching method is described
for the benefit of those companies
who are mass-producing quartz oscil-
lator plates.

The brochure will be sent to persons
interested in this method of etching
upon request to Hudson Americcn
Corporation, 25 West 43rd Street, New
York 18, N. Y.

CUTTER CATALOGUE

The company’s complete line of ad-
justable cutting tools is covered in the
new catalogue just issued by the Rob-
ert H. Clark Company of Beverly Hills.

This catalogue presents diagrams
and photographs of actual applica-
tions as well as complele specifications
and prices.

This new catalogue, No. 44, now is
available for distribution and copies
may be had by writing to Robert H.
Clark Company, 9330 Santa Monica
Blvd., Beverly Hills, California, Dept.
RN-1.

CATALOGUE SUPPLEMENT

A four-page folder, No. 96, featuring
many hard-to-get radio components is
now available from the Concord Radio
Corporation (formerly Lafayette Ra-
dio Corporation) as a supplement to
their regular catalogue.

In addition, the company is offering
a tube substitution chart as part of
their free catalogue No. 94. In this
chart are found the most frequently-
used types together with suitable con-
nections which will permit the use of
some of the less scarce tubes.

Both of the items mentioned in this
announcement are available free of
charge by writing to the Concord Ra-

dio Corporation, 901 West Jackson'

Boulevard, Chicago 7, 11linois.

KATO RELEASE
A new line of revolving field genera-

- tors is being announced by the Kato

Engineering Company in a four-page
release currently available.

These generators, series 667 and 670,
are built in sizes 5, 10, 15, and 25 kw.,
4-pole (1800 r.p.m.) and in sizes 10, 15,
25 kw., 6-pole, (1200 r.p.m.). The
units can be furnished as independent,
two-bearing generators suitable for
belt or coupling drive or as single
bearing generators: designed to fit
standard SAE engine bell housings.

RADIO NEWS
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When Victory is ours, and Peace returns to the land . . . will
YOU be snug in your own paid-for home—with security
against illness, provision for retirement, education for your

children—all ASSURED BY BONDS?

of

Or will you be one of those ‘“too busy’ people s

who ‘“meant to buy Bonds tomorrow’’? Who find e e o
themselves entering the postwar period empty- Rty
handed . . . facing the future with uncertainty? ’ ' =

The choice is yours. §"= g gf" g "! g

For, wherever you are, in the service, the factory, mcsr— __"_' — =Y

the farm, the office, YOU and that family you — = —
love so much can be provided for—or can be Ojses0 S0 eeE 0=y =0 Ema 1 —
neglected . . . it’s up to you. 3 L™ SN 3o At
Yes, actually! It all depends on what you do. On ‘ “

what you do before the war’s over; on what you do, in fact, TODAY!

You must know by now that the best, the safest investment in the world—the one with the most
liberal terms—is United States’ WAR BONDS. What you may not know is that they are the best
insurance policy there is. If you regularly invest a percentage of your weekly income in bonds—and
also buy them with your savings or extra earnings, NOW-—you can accumulate that very Nest Egg
which spells security for your family . . . easily,
painlessly, right away. And, in just ten short
years, you’ll have 4 DOLLARS FOR EVERY 3
you invest!

We guess that makes War Bonds just about the
best darn buy there is. You're helping the boys
to come home sooner—and you're insuring a
bright, safe future for those you love. When you
invest in Bonds, the fuli faith and credit of
the United States Government is behind
that future of yours!

If You Believe in America...BUY BONDS!

Here at Kenyon. we're proud to play our small role on the stage of a BIG
war. That's why EVERY Kenyon transformer used by our fighting forces
throughout the world reflects only the highest precision craftsmanship. Kenyon
workers are doing their share—bringing Victory closer by turning out top
quality transformers. uninterruptedly—and as fast as possible!

KENYON TRANSFORMER CO., Inc. o .=
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RADIO PARTS

FOR

IMMEDIATE

DELIVERY

We carry @ complele supply of all iypes
of radic parls and aelectronic eguipmeni

MICROPHONES
TURNER . . . CRYSTALS
Your Cost
Model List —Euch
BX ... $995 § 5.85
CX ieverinenn. 15.00 8.82
2k LIl 1850 1088 9
33X L.l 21.00 12.35

34X ...l 25.50 14.99

TURNER DYNAMIC
HI IMPEDANCE

22D L. $23.50 $13.82

BBD  coocncannooas 2350  13.82

) cacoasasacaoas 3050 17.93

DB eanoaceanans 33.00 19.41

211)] 45.00  26.46
ASTATIC

JT30 L.l $1550  $9.11

1(‘omplete with tdble stand)

CABINETS

11”x8"x5% .
Available in g
bleached or nat- |
ural wood,
$2.75 each; 10
for $25.00.

5
i

10 for

32.50,

B’ $350
81" x

61",

CHASSES

Blank
8”x5"x1% "
With IFour Holes,
8”x4"x1%"”
87x5"x 114"
With Five Holes

97 x 6" %114,
10" x5"x1%"”
35¢ ea.

each

FULL LINE OF SPEAKERS

BARGAIN SPECIAL AUTO AERIALS

Three seetion—66" long—side cowl mount—com-
plete with shielded lead; 30 to a case.
Each. ..$2.95—In Lots of 10 or more...$2:50 each

Write for our latest catalog
All toreign orders payable in U. S. funds

RADIO PARTS
COMPANY
612 W. RANDOLPH ST.

CHICAGO 6, ILLINOIS

The line described is of the semi-
enclosed, drip-proof design. Remov-
able end-bells facilitate inspection of
the commutators, brushes and collec-
tor rings.

Persons interested in receiving a
copy of this release should request
Katolight Revolving Field Generator
Bulletin, Kato Engineering Company,
Mankato, Minnesota. .

TAYLOR TUBES

A new catalogue of Taylor Tubes is
now being prepared for early distribu-
tion to dealers and other persons using
the company’s line of transmitting
tubes.

The catalogue will contain full in-
formation on all tubes manufactured
by the company in the past as well as
some of the newer tubes engineered
for war. There will be a 16-page sec-
tion devoted to tube characteristics
and another large section will provide
technical data on transmitters and
transmitter tubes.

Several new tubes for ultra-high
and very-high- frequencies are an-
nounced in this catalogue.

The catalogue will be available
without charge at local distributors,
but a charge of 25 cents will be made
for the catalogue when ordered direct
from Taylor Tubes, 2312 Wabansia
Avenue, Chicago, Illinois.

ONAN LITERATURE
A catalogue covering the Onan line
of electric generating plants has been
issued by D. W. Onan and Sons.
These generators, one of which pow-

ers the Hallicrafters SCR-299, are used

-where commercial power is not avail-

able or for sta{'ldby units’ in the event
of commercial power failure. 4

Different types, with? varied power
ratings, may be adapted for use in
farm homes, remotely located fariches,
schools, service stations or trailers. In
these applications the proper sized unit
will furnish power for the operation of
refrigerators, ' communications, lights,
water pumping and other jobs.”

The large sized units capable of de-
livering 35,000 watts, 115 volts, 60
cycle are adaptable to industrial uses
and the operation of maehinery, lights
and other equipment. o

The booklet will be forwarded upon
request to D. W, Onan and Sons, 39
Royalston Avenue, Minneapolis 5,
Minn. =y

’AM

HALLICRAFTERS CATALOG
The new 1944-45 catalog of The

"Hallicrafters Company, prewar manu-

facturers of amateur radio equipment,
is just off of the press and available
for distribution to interested persons.

The company’s complete line of u.h.f.
and v.h:f. receivers, as well as FM re-
ceivers is covered in this 31-page book-
let. Marine radio equipment and ac-

- cessories for the amateur -are de-

scribed as well as the comprehensive
line of transmitters which the com-
pany manufactures.

Copies of Catalogue No. 36 will be
forwarded upon request to The Halli-
crafters Company, 2611 S. - Indiana
Avenue, Chicago 16, Illinois.

—50-

VISUAL
V]SUAL signaling still serves as a

means of communication in the
Sonthwest Pacific Area, despite the
predominance of wire and radio there
as in all other war theaters. Its chief
use is to guide bomber pilots by desig-
nating enemy targets and friendly front
lines. Australian forces have used it
with considerable success and our own
Signalmen have experimented with it
on a number of important occasions.

Some specific instances of the use of
visual signals may be cited by way of
example. At Shaggy Ridge, New Guinea,
flares from planes indicated the end of
the air attack, and similarly flares from
ground mortars indicated the end of
the artillery preparation. Qur attack-
ing troops knew that the enemy had
been ‘“softened’ and that the moment
was ripe for an all-out attack.

On another occasion on the same
ridge an elaborate arrangement was
worked out for airmen, guided by visual
signals, to support a very difficult as-
sault on Jap positions. The ridge was
so narrow that the air attack had to
be delivered by means of a column of
single planes. There were 36 of them,
stretching out in a long file some
70 miles. The pilots were prepared by
means of terrain description and
marked photographs and were led to

the ridge by a reconnaissance plane.

From that point visual signaling ‘‘took
over.”” A ground panel was prepared
and pyrotechnic signals of different
colors indicated the position of our
troops and that of the enemy target:
Perhaps no other form of signal could

SIGNALS

have served as well over terrain of that
type.

Panel arrows were used to mark the
battle positions on the Kokoda Trail in
New Guinea and the arrows were sup-
plemented by bomb lines marked with
smoke grenades. These were highly suc-
cessful; so much so, in fact, that the
Japs went to great efforts to try to de-
stroy the markers. One result was an
advantage scarcely foreseen by the
Signalmen. Numerous Jap patrols tried
in turn to wipe out the guiding arrows,
and these therefore came to be regarded
by our men as so many decoys. Many
Japs were killed as a result of rash
sorties, and the arrows thus proved al-
most as valuable in serving as death
traps for the enemy as in guiding our
bomber pilots to their proper targets.

In a ravine near Dumpu (New Guinea)
an arrow panel and a bomb line of
smoke were used to indicate a pocket
of Japs cornered in the ravine. The air-
men saw and read the signals easily
and then attacked.

In a number of other cases similar
panels and lines have been used effec~
tively. Flame throwers also have been
tried out as visual signals and various
forms of pyrotechnic flares. For New
Guinea and other islands of similar
contours maps are of dubious value,
since hundreds of ridges and ravines
look alike. Verbal description likewise
is of little help since words, like maps.
cannot distinguish among geographica
objects that resemble ‘each: nther like

. peas in a pol.
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/ PROVES ITS EFFICIENCY

7
’
/
Ny You'll now find 29 State Police Organizations using complete Motorola F-M
of Radiotelephone Systems. In addition, there are over 500 Counties and munic-
M4 ipalities employing Motorola systems to preserve law and order, combat crime
The “Handie Talkie”, an ex- and reduce juvenile delinquency. Reasons are efficiency, reliability and simplicit
clusive Motorola Radio first, 1s ) q y Ys y and simplicity.
now being used by our fighting
forces on every battle froat. MOTOROLA DELIVERS IN ANY TERRAIN
This portable, batteryoperated, . .
five and one half pound, two- The radiotelephone system best for your community depends on many factors,
way radio will be available for and every factor should be thoroughly considered. Shore lines, hills and moun-
police and fire departments i d ts, lake country, city skyscrapers and sprawling factor
when our obligations to the tains, swamps, deserts, lake country, city SKy P P g y
armed forceshave been fulfilled. towns, all involve problems that Motorola Radio has successfully solved. Take

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

Write today for full details to:

MFG. CORPORATION - CHICAGO 51
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MAKE CHAS5515 ond PANEL HOLE
CUTTING EASY

' CUT ANY SIZE
HOLE IN

Nothing
£ like Bruno
& fAdjustable Hole Cut-
ters for radio service
men, technicians, ex-

Use Bruno .
No. 101 perimenters, ama-
teurs. A single Bruno

For Holes

-ln to 21/2114 a

r e 3 J/ 1= Hole Cutter does the
faant .. work of many fixed-
T} radius cutting tools—

% slashes tool costs.

Cutting range of
8 Bruno No. 100 is
from 38” to 115" —
furnished with 14”
straight shank; or
with bit stock for
braces (Bruno No.
100-B). Cutting
range of Bruno No.
101 is from 1” to’
215" ~with 34"
straight shank. Also
furnished as No.
101-B, with bit stock
for braces. High
.. speed cutting blade
f ""S3 can be sharpened
i <.~ with a pocket hone.

No trick to set and re-set
adjustable cutting blade.

kio},wf LTS
Cut deep holes in wood
or compressed material.

All Bruno models cut
clean holes in plas-
ties, fibre, hard rubber, sheet metal and
other materials. Ideal for practical all
‘round radio work — saves time and money.
ORDER TODAY FROM YOUR RADIO JOBBER
OR DISTRIBUTOR
He Can Get Bruno For You Iminediately!

JOBEERS Inquiries invited for
Ifhese repeat-order’’ cutters — sell
ing fast wherever stocked, Colorf l-
counter display free with ml'm'muu
or'der.. Assortment No. 2200 readm
fdi shipment, Write Dept. RN.1. Y

BRUNO TOOLS

9330 S5anfa Monica Boulevard

Beverly Hills, California
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vertisers and their advertising men,
the performers and the writers, and
.the would-be telecast station owners
and operators who want their boot
training now. , In postwar commercial-
ized television the selling of station
time will follow pretty much along
the same lines as present sound broad-
casting, and the present free time,
associated with the closing days of
pioneering, will be a thing of the past.

The trained personnel is ready for
action. The television equipment is
fully designed, based on long and hard
experience, and ready to be built when
war restrictions are lifted. And cap-
ital is already in evidence, rarin’ to go.
Dozens of stations are already sched-
uled for equipment, with many more
dozens to follow, as the television boom
opens up in a postwar world.

—30-

Servicing P.A. Equipment
(Continued from page 48)

plifier is operating, it is a simple
enough matter to check the relative
signal voltage across R; with the
signal tracer or with a high-sensitivity
a.c. voltmeter, or even by using a high-
impedance head phone such as a crys-
tal headphone. Then, if the signal is
large, a by-pass condenser can be
shunted across C.. If results are bet-
ter, it is' clear the by-pass definitely
is required and a new one is installed.

Cs and C; can be checked in similar
fashion, by checking the signal voltage
appearing across the terminals of each,
and by trying the shunt method of
testing. If C; opens up, the trouble is
likely to be motorboating, squealing,
or oscillation and excessively high
gain—not lower gain as in the case of
the open by-pass condensers. It may
be found, in some cases, that there
is a form of stability obtained by shifts
in opposite directions. That is, the
excessive gain due to regeneration ten-
dencies, as the result of opening of
Cs, may be compensated by losses due
to opening of C. or C., or both, so that
the net gain is close to normal. In
servicing, by substituting a new con-
denser for C. or C; it may be found
that the amplifier works worse than
previously because of a defect in Cs
that had previously gone unnoticed.
The trouble may be corrected, of
course, simply by replacing the de-
fective C;. In other cases, the regen-
erative action may be due to other
causes, but first let us go through the
system on the assumption that the
trouble is a dead or weak response,
and return to other troubles later on.

In Fig. 4B, a simple method of cre-
ating an electrical disturbance in the
circuit is to connect a .1 ufd. condenser
to the plate of the tube VT-1 and the
other end of the condenser to the
cathode. When this is done, cur-

.|rent flows and a pulse is generated.

A click should be heard. . It also
would be possible to produce the same
effect by momentarily shorting the
plate of the tube to the chassis or

“B-". In high-power circuits, this
method should never-be used, particuz
larly when there is a coil in the plé‘t@:}
circuit which may be damaged by the-
overload. A 1,000 ohms-per-volt volt-
meter may be connected between the
plate and cathode' and the connection

_intermittently broken to produce the

circuit disturbance. In any event,
suppose that we find the signal is not
getting through from the plate to the
next grid in Fig. 4B. The trouble very
likely would be an open in C; and the
condenser could be checked hy trying
a new one. The voltages, resistances,
and standard servicing practice, just
as in the case of radio receivers, could
be used to investigate further the na-
ture of the trouble,

The important thing is that a stage-
by-stage technique be used. In Fig.
4A, if creating a disturbance in the
system results in a signal getting
through from 3 to the output, 5, but

.no signal is heard when a disturbance

is created at point 2, look for trouble
between 2 and 3. In the same way,
using the reverse method, if a signal
injected or set up at point } is heard
but no signal gets through from 3 the
trouble is localized in the section 3-j.

In some cases the signal may get
through but will not be as strong as
it" would be normally. In an' output
stage of the push-pull type, one defec-
tive output tube may result in weak
response or hum and distortion ‘trou-
bles. Output tubes may be checked
by substituting new ones or by using
a tube tester. If no other means is
available, the plate current of each
tube in the push-pull stage may be
checked with a milliammeter and the
readings per tube should be the same
within a tolerance of 20% plus or
minus. By referring to a tube manual,
you can determine approximately what
the plate current should be for a given
plate voltage and bias.

Hum voltages can be checked with
a signal-tracing instrument. For ex-
ample, in Fig. 3, the hum voltage be-
tween each output tube plate and
ground can be checked. The hum
voltages should be about equal. If
they arc not, hum may be induced in
the secondary of T2 and will be repro-
duced with high intensity by the loud-
speaker. If equal hum currents flow in
L, and L. the fields will be out of
phase and will buck out, so that the
hum induced in the secondary circuit
will be cancelled. With an unbalance,
due to a weak emission tube or an in-
correct setting of potentiometer- P,
the hum will be heard. If Ls opens up
and L, remains intact, the bias voltages
will be different for the two grids and.
not only distortion but excessive hum
as well may be experienced. An open.
in Cr would result. in excessive hum
voltages developing across the ter-
minals of this condenser and accord-
ingly a larger than normal amount of
hum current would flow in L, and L..
Cx could be checked using the signal
tracer or an a.c. voltmeter and also
could be tested by the shunt method.
However, connecting a high-capacity
condenser in a circuit—suddenly—
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reprocess
your dead

RADIO TUBES

NEW Scientific Process

REACTIVATES THORIUM
CONNECTS OPEN FILAMENTS

CLEARS SHORTS and
MICROPHONICS

(NOT the old “flash’’ trick)

MINIMUM ORDER 6 TUBES

SEND NO 50 §

CASH
Iv. & 3-Q5

C.0.D.
ONLY $1.00

30-Day Guarantee

Every tube fully tested in
checkers & sets before playing

Approved by O. P. A
Send itemized list with order

Make sure glass, base & prongs are in-
tact. . . flashed, exploded or open ca-
thodes REJECTED and NOT RETURNED

RTS RADIO TUBE SERVICE CO. INC.

6805 20th Avenue, Brooklyn 4, N.Y.,
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causes a high-level transient current
to flow, and a better test would be to
disconnect C: with the amplifier power

| off, install a new condenser temporar-
| ily and again switch on the power, ob-

serving the results. If the hum level
is down, the new condenser may be
installed permanently.

If the stage seems all right but the
signal is not getting through to the
speaker or speakers, the output sys-
tem should be checked carefully with
an ohmmeter. The secondary L. for
example, would be tested. A very-low
resistance should be found; in many
cases, it will be below 1 ohm.

The plate-current swing may be
quite large in a fair sized amplifier,
and for that reason, if the output
system is to be checked by the circuit
disturbance method, a 22.5-volt or 45-
volt battery may be connected tem-
porarily to the winding L, or L. in
Fig. 3. If the signal is heard, the
trouble may be a defect in the output
stage, in VT-1 or VT-2, or in some
preceding circuits. If the signal is
not heard, the trouble may be in the
loudspeaker, or loudspeakers if more
than one speaker is used, ‘and, in many
cases, in the cables which feed from
the amplifier to the speaker voice
coils. Often the output transformer
is located at the amplifier, instead of
at the loudspeaker itself (contrary to
the usual practice in radio receivers).

In Fig. 5, a typical multiplex loud-
speaker system is shown. A 250-ohm
or 500-ohm line may be used. A num-
ber of speakers are connected to the
line. Matching transformers are used
to secure proper matching of imped-
ances. All of these speakers may con-
nect to a common junction board, such
as C-D. If a break in the electrical
chain exists between points A-B and
C-D, none of the speakers will receive
power and a pulse signal will not get
through from A-B to C-D. Suppose,
however, that this signal does appear
at C-D, as indicated by earphones or
an a.c. voltmeter, or a signal tracer.
If the speakers do not respond, the
trouble may be a lack of field coil
excitation.

The power supply and field circuits

may be checked with a volt-ohm-meter

to run down that trouble. If perma-

nent magnet dynamic speakers are
used, field coil problems and auxiliary
power supply problems do not come
into the picture and in the diagnosis
of trouble the special circuits men-
tioned are ruled out as possible causes
of unsatisfactory operation. Then,
you might find an open or break in
one or all of the voice coil or trans-
former circuits. When the speakers
have been used outdoors for any length
of time it is not urfcommon for several
to fail at about the same time, espe-
cially if they were all new to begin
with and were installed at the same
time. The advantage of using a bat-
tery of the 45-volt type equipped with
a 22.5-volt tap for testing, is simplicity.
Such a battery should not be used, of
course, in checking voice coil circuits
directly, because of the very-low re-
sistance, and in any event should be
connected for only a brief instant, to
develop a surge of current in the line,
transformer, or other circuit. In that
way, a pulse or signal is created.

While the troubles dealt with thus
far are more or less common, and to
be expected, regeneration and insta-
bility due to feedback may also be a
problem. This is illustrated in Fig. 1D.
Sound waves coming from the sound
radiators—the loudspeakers—may feed
back into the mike, and thus form a
feed-back loop, giving rise to excessive
gain and distortion. Usually, the effect
is one of squealing or “singing,” and is
anything but pleasant. In mild cases
of feedback, the distortion may be the
most prominent characteristic. If the
waves are out of phase, cancellation
effects may be observed and the feed-
back will not be so troublesome, but
it is seldom, if ever, possible to control
the phase shifts.

As the higher-frequency sound waves
are more directional than the lower-
frequency waves, cutting the high-
frequency response of the amplifier
or equipment may result in better
stability and greater freedom from
oscillation. However, this reduces the
range of frequencies covered, destroys
the high-fidelity feature so much in
demand and, therefore, is unsatisfac-
tory.

The electrical form of feedback may
occur when you feed energy back in

Fig. 5. A typical multiplex loudspeaker system. A line-matching
transformer is used to properly feed a 250- or 500-ohm line.

LINE MATCHING TRANSFORMER

AMPLIFIER B+

OUTPUT
STAGE

RADIO NEWS




AN
NEW AUDIO OUTPUT TRANSFORMER

Only l-inch in diameter by 154 inches long,
this small, compact transformer* is Foster-
designed for a longer life of steady, depend-

able service. Terminals are loop-shaped for

Ac" FOSTER o
N Neinnar, ol

easy hook-up and hermetically sealed against

widely varying temperature and moisture con-

ditions by VITROSEAL, the sensational new

Alsa availoble
in same case size

and style are new Foster development in hermetic sealing.

microphone input transform-
er, oand modulation transformer,

And this is only one of more than a thousand types of transformers

designed and custom-built by Foster during the past year.

Wherever transformers of a specialized function or design are involved,
it may well be worth your while to consult Foster Engineers or a Foster
Representative, who are ready now to consult with you on either present

work or post-war planning.

REPRESENTATIVES

BOB REID 810 EAST 57TH STREET, INDIANAPOLIS 5, IND. TELEPHONE: BROADWAY 2725
BAUMAN & BLUZAT 2753 WEST NORTH AVE. CHICAGO 47, ILL. TELEPHONE: HUMBOLDT 6809-10-11-12

SPECIALISTS IN BUILDING TRANSFORMERS SINCE 1938

A.P. FOSTER company

TRANSFORMER ENGINEERS & MANUFACTURERS
719 WYOMING AVENUE, LOCKLAND 15, OHIO (susurs OF CINCINNATI)

January, 19495 113



Gas Filled
Pressure Condensers

Johnson Engineers were
among the first to design and
build Gas Filled Pressure
Condensers in fixed, vari-
able, and combination fixed
and variable types.

Gas Filled Condensers of-
fer a decided advantage in
size where large capacities
or high voltage ratings are
necessary. In some cases
Gas Filled Condensers make
possible an instrument that
would be a mechanical im-
possibility in an air type,

Johnson Gas Filled Pres-
sure Condensers are avail-
able in several sizes of hous-
ings depending on the rating
specifications.  Prices are
low, efficiency is high, gas
leakage is nil over long pe-
riods of time.

Write today for more in-
formation and prices.

a éamoas name n }eadié ‘

E. F. Johnson Co. Waseca, Minn.
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the proper phase from the output cir-
cuit to the input circuit. This transfer
of signal energy may be due to electric
or magnetic coupling between the mike
input cable and the output cable of
the amplifier. By keeping the dis-
tances between the cables as great as
possible this form of coupling can be
reduced and accordingly the intensity
of the oscillation will be reduced. If
the shielding of the mike cable is not
properly grounded, the oscillation may
be severe and in addition excessive
noise may be picked up. This no‘se
may be present in nearby power con-

: ductors or other wiring. The shield-

ing of the cable, when it is visible,
should be checked by inspection. If
the shielding is covered with rubber
or some other material you will not
be able to tell when you have a break
in the shielding if you depend only
upon visual inspection. However, re-
ferring to Fig. 6A, you can check the
shielding for continuity by using an
ohmmeter. If the cable is short, it is
practical to check from end to end, but
if the cable is long—and very often
that is the case—the indicated method
is more practical and proves satisfac-
tory.

The electric and magnetic fields
about the output wires vary according
to the current intensities. The line
current will be heavier when the line
impedance is low, and the fields will

| be more intense for that reason, so far

as the magnetic components are con-
cerned. Therefore, in some cases, it
may be found that a lowering of the
tendency to oscillaticn follows when
the coupling is reduced effectively by
using a higher value of line impedance
for the loudspeakers.

Still another mode of attack is to
use at the input of the system a cardi-
oide pickup which has a heart shaped
directivity pattern, in place of the
usual nondirectional crystal mike or
the bidirectional ribbon mike. Then,
the low pickup side of the mike may
be placed facing the audience in the
theater or wherever the p.a. system
is used, and the feedback will be mini-
mized. In setting up the mike, the
useful signal tracer and generally-
handy test amplifier illustrated in
Fig. 2 may be used. If the regular
amplifier is used and there is some
form of acoustic feedback, having
the mike connected will result in
squealing and the adjustments on the
amplifier or the loudspeakers cannot
be made. If the mike input is changed
over, temporarily, to a phono input,
and a signal is fed into the amplifier,
the signal intensities can be judged
by connecting the regular mike to the
test amplifier. Turning the mike
about on its axis, or trying it in dif-
ferent positions in the theater or
wherever it is used, the best mike lo-
cation can be found.

The amplifier in Fig. 2 can be fitted
with a long, flexible power cable and
the entire unit can be carried in its
case by means of a handle attached
to that case. If desired, earphones may
be used to read the output of the test
amplifier and may be connected in

SHORTED

___OHMMETER

SHIELDED CABLE

__OHMMETER

SHIELDED CABLE

LOAD DISCONNEGCTED ~~
[OPEN CIRCUIT)

(B)

Fig. 6. (A) Ohmmeter being used in mak-
ing continuity test of microphone cable, -
(B) Checking same cable for short circuit.

place of the output indicator. If high-
impedance crystal phones are used
they may be connected directlv across
the amplifier output without affecting
the response to any great extent, and
the speaker can be cut out of the
circuit by using the switch shown on
the diagram.

When the output is a minimum, the
sound picked up by the mike is a
minimum. The amplifier then can be
fed by the regular mike and tests run
to determine just how it is working.
If you can advance the amplifier gain
control reasonably well up without
squealing or distortion, the installa-
tion has been checked and is all right.
A little experience working with the
setup will soon show what to expect.

The portable sound intensity meter,
for that is what it amounts to, can be
fitted with a crystal mike and taken
to all parts of the theater or room to
check the intensities at various spots,
and by means of the loudspeaker self-
contained in the unit also the quality
of the sound readily may be checked.
Of course, if you are testing the hear-
ing at a particular point in an audi-
torium, you can use your own ears
for determining the intensity and the
quality, but the output indicator on
the test device always is a good check.

The exploitation of the sound In-
tensity meter by public-address men
is something that has lagged greatly
because scientific apparatus is out of
the price range of many men engaged
in this type of work and also because
no demonstrated need for it has been
indicated strongly enough. Once it is
used, the serviceman will find that it
is a great help in getting more pre-
cision into sound work, just as an out-
put indicator is a valuable aid in align-
ing a radio receiver or in measuring
the power output of a receiver a
copper-oxide instrument is useful. The
results are visual, accurate, and clear-
ly apparent.

In general, in all cases, first famil-
iarize yourself with the layout of the
equipment and make every etfort to
obtain and use the manufacturer’s
technical data covering the equipment.
Then, servicing p.a. amplifier installa-
tions will be made considerably easier.
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BeELL TELEPHONE LABORATORIES

Exploring and inventing, devising and perfecting for our Armed Forces
at war and for continued improvements and economies in your telephone service

RESEARCH, in the Bell Telephone Sys-
tem, has always been an expanding
activity, growing with the scientific
knowledge of the times and contribut-
ing to that knowledge. Upon it have
been based important inventions and
developments.

The telephone, itself, was invented
in the laboratory where Alexander
Graham Bell was carrying on re-
searches in speech and hearing and
laying the foundation for the electri-
cal transmission of speech. As time
went on the telephone research pro-
gram expanded to cover every science
which gives any promise of improved
telephony and every engineering art
which applies to the development, con-
struction, installation and operation of
telephone facilities.

These researches and development
studies now cover electrical commu-
nication of speech—both by wire and
by radio—the transmission of pictures
(television)—and many important
projects for war.

There Is No End to Progress

Every new research gives rise to
new inventions and to new lines for
development and design. New inven-
tions indicate new lines for more
research. Research and development
work, invention and design go hand
in hand. In the early years, this work
was carried in part by the American
Telephone and Telegraph Company
and in part by the Western Electric
Company, the manufacturing unit of
the Bell System.

For many years, however, this work
has been assigned to a specialized unit,
Bell Telephone Laboratories, Incor-
porated. Theirs is the responsibility
for the technical future of the indus-
try. They carry their developments
from the first faint glimmerings. which
basic researches disclose to the final
design of equipment and the prepara-
tion of specifications for its manufac-
ture. And after manufacture and
installation, they follow their products
in operation; and continue develop-
ment work to devise still more perfect
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equipment, less expensive, more con-
venient and of longer useful life.

These policies and procedures of
Bell Telephone Laboratories are dis-
tinguished by two characteristics. In
the first place the Laboratories design
for service. The consideration is not
the profit of a manufacturer through
first sales and replacement models but
the production of equipment which
will give the best service at the lowest
annual cost when all factors are con-
sidered, such as first cost, maintenance,
operation, and obsolescence. The Lab-
oratories make no profit and the equip-
ment they design is owned and used by
the telephone companies; and the em-

phasis is upon that use.

Organized Co-ordinated Research

In the second place the Laboratories
design always with reference to the
complete communication system in
which the particular equipment is to
play a part.

Reliable, economical telephone ser-
vice, which is the product of its efforts,
is not so much an assemblage of excel-
lent apparatus as it is an excellent as-
sembly of co-ordinated equipment—all
designed to work together reliably and
economically for a larger purpose.

It is not enough that Bell Labora-
tories shall design a new piece of elec-
tronic equipment which has merit or
a new cable or telephone receiver.
They must design with reference to
all the other parts of the communica-
tion system so that the co-ordinated
whole will give the best possible service.

4600 People in Bell Laboratories

Bell Laboratories contributions to
the Armed Forces derived in large
part from the technical background
that the Laboratories had acquired
through their steadily maintained pro-
gram of research. The Laboratories
had special knowledge, skill and tech-
niques which could instantly be di-
verted to war problems.

At the time of Pearl Harbor, over
a quarter of the 4600 people in the

Laboratories had twenty or more years
of service. This breadth of background
made possible many engineering de-
velopments outside the strict field of
communication and these have been
of value to the Armed Forces. So far
the Armed Forces and the O.S.R.D.
have engaged the Laboratories on over
a thousand major projects. The major-
ity of these assignments have been
completed; and have contributed to
our victories on many fronts.

Most of the Laboratories develop-
ments, of. course, have been in the
field of electrical communication.
Communication, not simply between
individuals as in ordinary telephony,
but between mechanisms—as in the
electrical gun director. The Laborato-
ries techniques and electronicresearches
have produced many secret weapons
for our country’s Armed Forces.

Leader in Electronic Development

For those problems the Laboratories
had a remarkable background of ex-
periences in research and develop-
ment. In World War I, they pioneered
by developing radio telephone systems
for talking between planes and between
planes and ground stations. They also
contributed methods and devices for.
locating enemy planes, submarines,
and artillery.

In this war, Bell Laboratories have

‘pioneered in the field of electronics.

The Western Electric Company, which
manufactures the designs of the Lab-
oratories, 1s the largest producer of
electronic and other war communica-
tion equipment in the United States
and is now engaged almost exclusively
in the manufacture of this equipment.

In war, Bell Telephone Laboratories
devote their work to the needs of our
Armed Forces. In peace, they are con-
stantly exploring and inventing, devis-
ing and perfecting for continued
improvements and economies ir tele-
phone service. Centralized research is
one of the reasons this country has
always had ‘“‘the most telephone ser-
vice and the best at the least cost to
the public.”

| &2
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NO SHORTS

when you use

lotlsard
DIAL LIGHT

Bracket Assemblies

Gothard has developed
and standardized an im-
portant terminal improve- °
ment in all Gothard Lights.
embossed octagon washers. blanked
from linen base laminated bakelite
3/32"” in thicknesss permanently lock
the terminals in position—no turning—
no shorting—above average insulation.
This and other Gothard pioneered fea-
tures will greatly aid you in establish-
ing a higher standard of performance
in your precision products. Ask for
complete information.

Specially

Have you sent for the New
Gothard Catalog?

Gothard

MANUFACTURING COMPANY

1350 North Ninth Street, Springfield, Illinois
Export Division: 25 Warren Street,
New York 7, N. Y.

. Cables: Simontrice, New York

Special Intréductory Offer 39{ |

(TO DEALERS ONLY—IN LOTS OF & OR OVER)

® Plays 4M Records without changing
¢ Better Tone Reproduction
¢ Help Reduce Background Hiss
® Longer Record Life

FADA OF NEW YORK
928 BROADWAY NEW YORKION.Y.
Large Stock of Replacement Parts snd Cabinets
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Short-Wave
(Continued from page 60)

9.825, 5:15 p.m.-12:45 a.m.; GSU, 7.26,
5:15 p.m.-12:45 a.m.; GSL, 6.11, 5:15
p.m.-12:45 a.m.; GRC, 9 p.m.-12:45
a.m.; and via Leopoldville, 9.78, 9:15-
10 p.m. and 10:15 p.m.-12:45 a.m.
During the daytime, programs
beamed from the BBC in London to
North America are carried on GRG,
77.68, 6-8 am. and 2:15-5 p.m.; GSP,
15.31, 7:15 a.m.-3 p.m.; and GRX, 9.69,
3:15-5:15 p.m. (All times are EWT.)
£ % 3

NEW ENGLAND REPORT

From Gilbert L. Harris, North
Adams, Massachusetts, this month we
have the following detailed report:

10.065—Cairo, Egypt, heard on a
recent Sunday at 2:15 p.m.; news in
English, 3 p.m.

10.040-—-DZB, Berlin had news in
English at 2:16 p.m., Sunday.

9.980—Radio Brazzaville, heard a
recent Sunday in French, 3:20 p.m.;
signed off at 3:25 p.m.

18.45—An unidentified station was
heard on a Friday recently from 11:15
a.m. to 12:29 p.m., when it signed off;

broadcast was in Italian, French, and
German. A gong was sounded at
11:24 a.m: and 12:25 p.m.

15.225 and 11.897—Radio Tokyo
heard with news in English at 6:20
and 7:20 p.m.; heard 40 db. above S-9.

11.72—CKRX, Winnipeg, had Eng-
lish news at 7:30 p.m.

6.47—WMI, Lorraine, Ohio, heard
talking to someone at 8:26 p.m. re-
cently; signed off at 8:28 p.m.

8.550—G e r m a n-controlled Italian
station was heard at 11:10 a.m. a re-
cent Sunday.

7.832—WLWR, Cincinnati, had news
in English a recent Sunday at 12 noon
and 1 p.m.

12.115—ZNR, Aden, Arabia, heard
11:45 a.m.-12 noon, Sunday with
music; good signal. '

11.405—Radio Dakar, heard signing
on at 2:45 p.m., Sunday.

9.670—DBritish Mediterranean Sta-
tion, heard a recent Sunday with news
in English from 1:45 to 1:59 p.m.
Harp signal was heard at 1:59 and
2:15 p.m.

10.005—Voice of Free Arabs, heard
Sundays, 2:15-2:30 p.m.

11.040—CSW6, Lisbon, Portugal,
heard Sunday, signing on at 3 p.m. in-
stead of the usual 2 p.m.

V.H.F. RADIO INSTALLATION
FOR B & O RAILROAD

ONSIDERABLE interest has been

shown in the design and operation
of various types of radio equipment to
be used for railroad yard and train
operations. The Baltimore and Ohio
Railroad is operating a trial installation
of radio equipment designed for use at
the very-high frequencies (v.h.f.).

The photograph shows Engineer Am-
brose Miller receiving a train order by
radio in the cab of the Diesel-switch
engine. The v.h.f. antenna of the mo-
bile transmitter - receiver is shown
mounted on the roof directly above the
locomotive sidelight and is connected

to the transmitter-receiver by means
of a flexible cable. The Diesel-switch
engine and caboose are each equipped
with Bendix Radio Company v.h.f. mo-
bile 5-watt transmitters and receivers.

In the locomotive the transmitter-
receiver is powered directly from the
storage batteries of the engine. In the
caboose, power is taken from a set of
storage batteries installed solely for
this purpose. On both engine and ca-
boose a loudspeaker is installed so that
calling signals will override the high
noise levels encountered when travel-

ing at high speeds. ~30+

Ty
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HASTEN VICTORY!
Buy More War Bonds

‘ V1brators
® Vibrator-Operated and
® Rectifier Power Supplies

ATR LOOKING AHEADI Though now engaged in vital war work, with

the Immediate aim of victory, ATR is looking ahead. Qur organization is being geared for
the postwar requirements of the Radio-Efectrical Industry. At present, only priority rated
orders are being filled. However, we suggest that your postwar orders be anticipated and
placed with us for prompt delivery after V-E Day. Write for catalog number 244. Backed
by 14 years of “know how,” DEPEND ON ATR.

AMERICAN TELEVISION & RADIO CO.
Manufacturers of Quality Products Since 1931
ST. PAUL, MINNESOTA, U. S. A.
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11.635—Hungarian Nations Radio,
heard a recent Saturday from 9:15 to
9:29 a.m.; good signal.

7.42, 9.80, and 9.93—Radio Atlantik,
all heard around 1:30 p.m.; also heard
recently at 9:15 p.m. on 9.80 and 9.93.

6.212—Radio Atlantik, heard recent-
ly at 5 p.m.

8.930—San Francisco, heard signing
off at 1 p.m., Sunday.

8.190 or 8.200—An unidentified sta-
tion was heard a recent Sunday from
3:30 to sign-off at 6:43 p.m.; broadcast
appeared to be in French; some music;
both a man and a woman announced
in French.

7.82—WOOW, heard a recent Sun-
day at 6:15 p.m.

17.76—KWID, San Francisco, heard
7-7:15 p.m. with news in English; sign-
off was at 7:45 p.m.

17.780—WNBI, New York, heard
signing off at 7:32 p.m. recently.

15.355—KWU, heard Sunday, with
news in English at 7:45 p.m.

9.615—VLC6, Australia, heard at

10:15 a.m. with news in English; sign-

off was at 10:45 a.m.;
at 11 a.m.

9.958 and 12.455— HCJB Qu1to ‘Ec-
uador, heard recently at 9:45 p.m. with
music; both R-9 plus.

9.610—Rio de Janeiro, Brazil, heard
at 9:47 p.m. a recent Saturday; R-9
plus.

11.720—Rio de Janeiro, Brazil, heard
R-9 plus at 10:05 p.m.

9.630—CBFX, Radio Canada, Mon-
treal, Quebec; heard recently signing
off at 12:06 a.m.

9.835—Hungarian N a tions Radio,
heard Sunday, 3:15-3:29 p.m.; R-9 plus.

9.735—CSW7, Lisbon, Portugal,
heard a recent Sunday, 9-10 p.m.; R-9
plus.

11.705—Montevideo, Uruguay, heard
a recent Sunday at 10:40 p.m.; R-9
plus.

21.470—GSH, London, heard recently
at 11:15 a.m.

15.750—Radio Center, Moscow, heard
with music at 8:15 a.m.; signoff was
at 8:20 a.m.; back on at 8:21 a.m. with
news in English; final signoff was at
8:52 a.m.

10.780—SDB2, Stockholm, Sweden,
heard recently at 11:48 a.m.; R-9 plus.

15.155—SBT, Stockholm, Sweden,
heard recently 12 noon to 12:32 p.m.
signoff.

15.220—*Voice of Free India,” heard
recently, 10 a.m.-12 noon.

9.66—LRX, Buenos Aires, Argentina,
heard Sunday, 10:15-10:45 p.m.; R-9
plus.

9.595—Radio Eire, heard signing on
at 5:01 p.m.; news in English; sport
news at 5:13 p.m.; left air suddenly
with no closing announcement, 5:16
p.m.

came on again

* * *

BEST BETS FOR BEGINNERS
SOUTHWEST—From Tulsa, OKkla-

homa, Don Brewer sends along this list -

of best bets for beginners in the South-
west :
GVX, London, 11.93, 5:15-7 p.m. .
Radio Brazzaville, Brazzaville,
(Continued on page 129)
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LETTERS

FROM OUR READERS

SERVICE REPAIRMEN

ee I LIKE the magazine very

L well but would like to in-
form Mr. Art Becker who wrote the
article ‘Problems of a Radio Service-
man’ that we have some pretty good
radio repairmen in the Navy and Ma-
rine Corps and I guess the Army has
some good ones too, or else the Signal
Corps would break down. If he thinks
we are trying to cause him headaches
by doing repair jobs orr civilian sets for
some of our buddies, tHat* S too bad. 1
have never talked to any ‘Serviceman
on the outside who thought he was go-

ing broke because of too httle busi-

ness.

Thanks for a good magazine.” _

S/Sgt. D. L. Niblack, U.S.M.C."
Somewhere in the Pacific

QQO-UR squadron just received your.

August issue of Rapio NEws

and reading it I find some very inter-
esting subjects.

“I have one complaint to make and
that is on the article written by Art
Becker.

of men trained by the army not being
capable.

“I have gone to 8 months of radio
school in the army and anybody who
thinks an Army School is a snap, I per-

*sonally wish they would be drafted and
sent through one, and if they did not
learn anything it sure would not be the
fault of the Army.

“I feel I am capable of fixing any
radio he has in the shop and think that
many of my buddies feel the same. I
give credit to the Army for my school-
ing and experience and do not like to
hear anybody knock it down.

“We are lucky we have the best test
equipment and no trouble securing
parts, but I am sure we have more
complicated sets including v.h.f. sets
than any radio serviceman would get
in his shop.

“I intend to have my own shop after
this war the same as many other men
in the service and then we will see if
the Army men are capable or not. I
think that a great percentage of men
trained by the Army will become the
best radio servicemen we have ever
had.” .

Pfe. Miles V. Wolhowe
San Bernardino, California

ee WISH to object to articles such

as ‘Problems of a Radio Service-
man’ by Art Becker, appearing in the
August issue. I am wholeheartedly in
favor of such articles if they live up
to the title, but when they present such
nearsightedness and prejudice, I thmk
they ought not be printed.
“Specifically I refer to a sentence
‘... the (person) who, because of
training received in the armed-forces,

The paragraph I did not like -
seems to be his biggest headache—that.

feels qualified to repair his or his neigh-
bor’s radios. This means a real repair
job when sets are brought in, . The
busy shop . . . should Educate thelr
customers (not to) permit any un-
trained but well-intentioned persong to
attempt the job.x;

“Come now, Mr’{?Becker surely the
Armed Forces turn out better radio
technicians than you.imagine. I shud-
der to think of the thousands of sets
ranging in size from a walkie-talkie to
a SCR-284 that waopld be inoperable, if
Armed Forces techinicians were as you
pictured. 0

“I also dislike Mr. Becker’s attitude

of not’ selling:any tubes over the coun-

“ter but keeplpg all of them to replace

faulty tubes.ih sets brought in for serv-
iciAg. hus; if a person -has a set with
a. burnt-out 35Z5GT, instead of being
able ‘to: ‘get one across the counter at
the ceiling price of 85 cents, he has to
pay $3.85 for ‘inspection,’ ‘overhaul,’
“‘cleaning out chassis,’ ‘oiling’ and ‘re-

- placing a 35Z5GT.! Shame on you, Mr.
‘Becker,
shame on you, Rapio NEws, for prmt-

for black marketing and

ing such articles.
Very truly yours,
T. Bullockus
Washington, D. C.

Mr. Becker has evidently “put his
foot in it” according to our readers.
We know that future articles by prac-
tical servicemen will present the other
side of the question.

* * *
COVER CORRECTION

ee E cover of your July issue of
Rapio NEws shows a Sgt. operat-
ing a field radio. The radio+is not
turned on.”
Sgt. Marvin Greenbaum
Somewhere in England

Unfortunately, what we" considered
to be a very realistic cover photo has
let us down badly. Thank you for your
correction, Sgt. i

* * *

DOWN UNDER

e YOUi{ technicians produce
[ 2 N J

some very helpful and
instructive articles and I would like to
know if it would be possible to show a
good-valve (tube) tester having a min-
imum number of working parts, either
using separate element switches or a
3-4-5 ganged 15-16-17 stud tapping
switch and filament switch as well, of
course.

“I made up oneusing a 4-ganged 17-
point switch but would like a Ilate
model covering late valves and a table
showing settings of switches for vari-
ous valves. Many years ago one such
type was published and several have
been shown in later years but mostly
tied in with signal chasers.

‘RADIO NEWS
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A. G. HOFFMAN
PRESIDENT

MIDWEST RADIO CORPORATION

BEGINS ITS

This year of 1945 marks the 25th Anniver-
sary of the Midwest Radio Corporation. It
has been a quarter-century of pioneering, of
progress, of achievement, of leadership in
the field of radio. Very few radio manufac-
turers can match the unbroken record of
continuous manufacture and of faithful
adherence to high quality standards which
MIDWEST RADIO has established and

maintained for the past twenty-five years.

Since its establishment in 1920, Midwest
Radio Corporation has figured prominently
in the pioneering of many outstanding radio
developments. Among them: Single dial,
3-gang condenser battery sets . . . all electric
radios . . . superheterodyne

.. .screen grid . . . ampli-

January. 1945

" fied and resonant AVC. .. dual speakers. ..

2400 meters band . . . shielded switching . ..
noise-reducing antenna system . . . push
button tuning . . . ceramic porcelain insula-
tion . . . reinforced capacitors . . . pre-
balanced coil assembly . . . acousti-sonic
louvres . . . 9-Band dial . . . and others too
many to mention.

Today—although still engaged exclusively
in the production of electronic and radio in-
struments for our Armed Forces—Midwest
is planning new and finer radios for the post-
war period. And when the new MIDWEST
RADIOS are again available you may be sure
that you can once again save up to 50% hy

buying on the famous MID-

iz WEST factory-to-you plan.

[OWEST RADIO CORPORATIO

DEPT. 11-M . ., . ES'I\"ABI.ISHED 1920 . . . CINCINNATI 2, OHIO

E. F. HOFFMAN
VICE-PRESIDENT
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LAKE RADIO
CABINETS

Portable Phonograph case, of sturdy durable ply-
wood, in handsome brown leatherettg finish. In-
side dimensions 16%"” long, 14" wide, 93%"” high.
Has blank motor board. As illustrated $6 95
above, specially priced at............. .

Replacement cabinet in M
dark walnut flnish
plastic. Inslde dimen-
sfons 10L x 6%H x |

e ... 51,95

Dark walnut finish
plastic cabinet to ae-
commodate practically
any Tiny Tim radio.
Size 7%L x

%?‘:ii.f.f‘.’..‘l 50

Also blank table cabinets of walnut veneer in
the following sizes:

#1— 84"L x 5%,"H x 4” D $1.95
#2—1014"L x 63%”H x 5” D $2.75
#3—13,"L x 7%"”H x 614"D $3.25
#8—17” L x9” Hx 93%”D $4.50
#9—21” L x 94”H x 10/,”D $5.50

Cabinets available in ivory color and Swedish
Modern. Write for prices.

POWER TRANSFORMERS

4, 5, or 6 Tube—-6.3V at 2 amp.
50 mill Power Transfarmer...,.. $2-45

7, 8, or 9 Tube—6.3V at 3 amp.
70 mill Power Transformer. ,...,. $2-65

All types of radio parts available in today's
market can be obtained at Lake’s money-sav-

ing prices. Large stock listed in our new
Bargain Builetin. Write us for your copy.
It’s free.

LAKE RADIO SALES CO.

615 W. Randolph Street Chicago 6, lil.

RECORDING MACHINE
REPAIR SERVICE

We are specialists in sales and service of

* PORTABLE RECORDING MACHINES,
PLAYBACKS and RECORD CHANGERS.
Also design and build eauipment to your
specifications. Wire — Phone — Write your
problem. Dept. 8,

STUDIO SERVICE CO.

INSTITUTES

Offer thorough training .

1564 Broadway New York 19, N. Y.
courses in all technical
phases of

Bry. 9-9657
: ﬂadlo and Televislon ;

WEEKLY RATE R | tltl YS—EVENIh(IiGS
n utes is approve
VETE ANS' ur?(ﬁar Gs I. Bill of Rights
For Free Catalog write Dept. RN-45
RCA INSTITUTES, Inc.

A Radio Corporation of America Service
- 75 Varick St., New York 13, N. Y.
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“If your engineers could show some
such separate tester using a simple
circuit and components, I feel sure it
would find favor among many service-
men.

“I have forwarded my subscrlptlon
for another twelve months and hope
you receive it in time to continue with-
out a break. The radio course running
in Rapio NEws is also very good and 1
wish to pass my thanks along to the
author. Another article which would
be very popular is the construction and
servicing of electrical instruments. 1
myself, do rewinding, repair, and ad-
justment of radio instruments and

have my own methods, but those used .

by the manufacturer would be an add-
ed help.
“The article ‘The Saga of the Vac-
uum Tube’ is most interesting. . ”
' Norman N. White
Bluff, New Zealand

We have asked Mr. Turner to pre-
pare an article on an up- -to-date tube
tester. This article should be ready
shortly. Thank yow for your sugges-
tions for topics.

Television As I See It
(Continued from page 35)

shaped glass chrysalis of the cathode-
ray tube, and spread its newly formed
wings wide upon the screen wall, there
to be beheld, not by a few huddled
heads, but in the comfort of arm chairs
and sofas at convenient distances, in
the living rooms of ten million homes.
And like a gorgeous butterfly, the new
television picture will glow in bril-
liant natural colors —not always —
there will be abundant black and white
scenes—but from the more elaborate,
somewhat costlier sets will be pro-
jected those fascinating motion pic-
tures in color which now make Tech-
nicolor productions and Kodachrome
home movies so incomparably more
natural and attractive than drab black
and white can ever be.

How, you ask, can these things come
to pass? By the enlightened rulings
of the Federal Communications Com-
mission which will give to the tele-
castling industry coveted niches in the
upper regions of the radio spectrum,
away from a great deal of interference

" which formerly plagued its audiences,

regions where there exists abundant
room for video band frequencies 20 or
more megacycles wide. This calls for
video carrier-wave frequencies well
above 150 megacycles, perhaps as high
as 700, or even higher. It now has
been praven that powerful television
transmitters operating on such fre-
quencies not only can be constructed,
but these have demonstrated a radia-
tion efficiency in excess of those here-

tofore . attained with much ‘longer .

wavelengths, of the.standard prder of
5 meters. '

The receiving antenna for use with
these new fractional meter wave- -
lengths are smalle?, less conspicuous,

. be long.

-well-deserved,

’

and more readily erected and serviced.
They therefore can.be located more
easily and shielded from stray radia-
tions which produce the annoying
ghost images upon some television-
receiver screens. Also, these small
antennas are more immune to pick-
ups from extraneous, manmade in-
terferences.

From them small coaxial cables will
lead the picture.-and- audic ether sig-
nals down to the receiver cabinet
whence the picture will be projected
to the viewing screen; e11;her a trans-
lux one, attached to cabinet for “rear
projection” from the Kenetron tube, or
on to a beaded screen hung upon the
wall, or suspended from a tripod, as
with the home-movie projector. ‘

This new-era television probably
will-grow up. alongside of the oldfash-
ioned prewar type and ;Standards (a
525-line picture radiated on what we
now must regard as “long” wave-

" lengths—of the order of 5 meters).

The existing “television plant,” com-
prising those large ecompanies, which
deserve much.of the credit for devel-
oping this art from its inception, have -

.many millions of. dol}ars invested in

their prewar transmitter stations. Also
there are some thousands of prewar
receivers, and the radio manufactur-
ing companies are all set up to. turn
out their “archaic” types of television
receivers in mass production, to oper-
ate with existing transmitters. The
evolving situation, however, will re-
semble much the manner in which FM
is growing up alongside of its older
brother, AM, there being identical
programs on both. Telecasting sta-
tions will send out the same picture
program from both the old and new
type of transmitters, low- and high-
carrier frequencies; moderate defini-
tion pictures for direct tube-end view-

" ing; and high definition, 700 to 1000

line, pictures for screen projection,
comparabie in every way with our 16-
mm. motion pictures. The prewar
standards are wholly ill-suited for
three-color pictures, whereas color at-
tachments for use with the new, pro-
jection type of c.b. tubes will be so
small and simple as to add but slightly
to the cost of the black-and-white re-
ceiver instruments. Synchronism has
proven to be no problem.

So it would appear that the not-too-
distant future of television in the home
is indeed promising. We know now
how this vastly important advance-
ment of the art actually can be real-
ized. Only the element of time re-
quired for its realization remains un-
decided. But we know this need not
Two years should be more
than ample; 1946 should witness this
vastly significant transformation.

And now a word as to the economics
involved. Lack'ng a highly desirable,
_ governmental ‘lend-
lease” television policy, the new indus-
try obviously?must’ “lift itself up by
its boot-straps.” 1 mean, hefcre it can

" pay for the live spot entertainment

that wiil cause millions to view, and
continue to view, their television
sereens, the 1ndustry must go into the

s RADIO NEWS



G R E AT N E WS ! SUPERIOR'S WELL-KNOWN

Model 710

VOLT—OHM— MILLIAMMETER

is now available for shipment within 10 days after
receipt of order on priority of AA3 or better.

&nét’h’m’ly—
1,000 OHMS PER VOLT
ON BOTH A.C. AND D.C.lI

meadured:—

A.C. AND D.C. VOLTAGES
UP TO—
1500 VOLTS

A.C. CURRENT UP TO—
3 AMPERES

D.C. CURRENT UP TO—
30 AMPERES
RESISTANCE UP TO—
10 MEGOHMS

geafured:—
* Uses New 4!/," Square Rugged 0-400 Microampere Meter.

* Direct Reading—All Calibrations Printed Directly on Meter Scale in Large Easy-to-Read Type.
* Housed in Rugged Heavy Duty Portable Oak Cabinet.

* Completely Self-Contained—No External Source of Current Required.

Designed and perfected in wartime to meet the exacting re- plants engaged in the production of planes, ships, tanks,
quirements of America’'s War Producers for a dependable guns, efc.; also by various Army, Navy and other govern-
volt-ohm-milliammeter, the Model 710 is being used by war ment agencies.

S A : 6 D.C. VOLTAGE RANGES (1000 OHMS PER VOLT)
pect icalions:— 0 to 15/60/150/300/600/1500 Volts.

6 A.C. VOLTAGE RANGES (1000 OKMS PER VOLT)
0 to 15/60/150/300/600/1500 Volts.

7 D.C. CURRENT RANGES:
0 to 3/15/60/150 Milliamperes 0 to 3/15/30 Amperes.

A.C. CURRENT RANGE:
0 to 3 Amperes.

5 RESISTANCE RANGES:
0 to 1,000/10,000/100,000 Ohms. 0 to | Megohm 0 to 10 Megohms.

The MODEL 710 comes complete with cover, self-contained batteries, test leads and $ 3 4 50

instructions. Size 6” x 10” x 10”. Net weight 11 pounds. Price....................
SUPERIOR INSTRUMENTS CO., Dept. R.N.
227 FULTON STREET NEW YORK 7, N. Y.




FOR RADIO AND

ELECTRICITY

® ONAN ELECTRIC GENERATING PLANTS supply reliable,
economical electric service for electronics applications as

well as for scores of general uses.

Driven by Onan-built, 4-cycle gasoline engines, these power
units are of single-unit, compact design and sturdy construc-
Suitable for mobile,

tion,
stationary
service.

2156 Royalston Avenue

ELECTRONIC APPLICATIONS

Model shown is

or emergency

from,
W2a0r series. 2
and 3-KW, 60-
cypcle. 115 v0lt;
ronirered hy
Onan-built wa-

Models range from
350 to 35,000 watts.
A.C. types from 115
to 660 volts; 50, 60,
180 cycles, single or
three-phase; 400, 500
and 800 cycles, sin-
gle phase; also spe-
cial frequencies.
D.C. types range
from 6 to 4000 volts.

ter-cooled 2-
cylinder en-
gine.

Dual voltage types
available. Write for
engineering assist-
ance or detailed lit-
erature.

Q) Over 200,000 in service

Do w- ‘)NAN SO%S

MINNEAPOLIS 5, MINN.

NOW—A REALLY HIGH-POWERED—
Radio Engineering
lerary

The Library comprises a selection
of books culied from leading Mc-
Graw-Hill publications in the radio
field.

@ cespecially selected by radio specialists of Me-
Graw-Hill publications

@ (o yive most complete, dependable coverage of
facts needed by all whose fields are grounded on
radio fundamentals.

@ available at a special price and terms

HESE books cover circuit phenomena, tube the-

ory, networks, measurements, and other sub-
jects—give specialized treatments of ali fields of
practical design and application. They are books
of recognized position in the literature—books you
will refer tc and be referred to often. If you
are a practical designer, researcher or engineer
in any field based on radio, you want these books
for the help they give 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. Henney’s RADIO ENGINEERING HANDBOOK
10 days' examination. Easy terms. Special price under
this offer less than books bought separately. Add these

standard works to your library now: pay small monthlv
installments, whilie you use the books.

10 DAYS' FREE EXAMINATION—SEND COUPON

McGRAW-HILL BOOK CO.,
330 W. 42nd Street, New York 13, N. Y.

Send me Radio Englneerln? lerary. 5 vols.. for 10
days® examination on Approva In 10 days 1 will send
$3.00 plus few cents postage, and $3.00 monthly till
$24.00 is paid, or return books postpaid. (We pay post-
age on orders accompanied by remittance of first ine
stallment.)

Name

Address ... ceeceaser st esesagesetnan ey

City and State. .

Position BRI e R R R R R
COMPAaNY. ceaescoessessecsoscecnsnconsce RN=1-45
e e L L e e L e e s e

Ytn. Radio MHan-"" o endpro-

fitoble toconvert
those eld radios inte real money with these
fine factory-built cabinets

Modermstlc Blanks

These blanks are excep-
tionally attractive. All
wood construction, Wal-
nut finish, hand polished.
Speaker opening on left
as illustrated, except
Model C5 which has
opening in center.

M')del i Denler's
Long Deep Hizh Price
A ] T 13 47§ $2.10
B J oy o aig 285
C 100 Al it 3.00
D | 125 ri.%-.g T4 365
101, S [ L0

A BIG SPECIAL'

Large cabinets are hard
to get. Here is our big
JUDMBO special, Size 16"
wide, 8 3{ " high, 8!+ " deep.
Cabinet wood construc-
tion covered with black
artificial  leather. Dial
panelromovable foreasicr
Takes up to 8"

cutting.
speaker.

MODEL D4 CLOSEOUT SPECIAL . .. ...... $345

PHONOGRAPH
CABINET

4 All wood, walnut finish.
Plenty of room for ampli-
fier, takes up to 5"
speaker. Dimensions: 12*

\}qde. 634" high, 113"
uee
Model PH? 425
SAVE MONEY; 160% tf))’lsctount
all purchases o cabinets or
tnhore, any assortment. Order Goods sold
direct from ‘i;ad."\OWg shillz ona
COD if you wish., N epos
necessary . 5 day
Our new big catalog listing atli money back
cabinets for RCA, Emerson, guar antee
Philco, etc., ts now ready. Write
Jor it. FREE.

‘|
Vaughan Cabinet Co.

-

Dept. 201
3810 N. Clark St. Chicago 13, lil.

financial infrared. ~The high cost of
producing good, live, nightly shows,
creditably enacted by skilled name

_artists—shows ‘which are perfectly re-

hearsed at‘high expense, then flashed
on the screens of but a single city, or
even two or three, only once,. and
then -vanish forever—such cost would
swiftly bankrupt any broadcastmg or-
ganization. This situation would last
at least until the audiences-could be
built up, by relay and coaxial chains,
into the millions which alone will in-
terest lavishly paying sponsors. And
each telecasting chain will cost enor-
mously in coin and time. -

The economic solution of this “in-
soluble” paradox is quite simple—to
some executives unmterestmgly com-
monplace and undramatic. It resides,
in celluloid! The necessary telecast-
ing chains exist a]ready——thg postal
service, railway and air express—and,
the humble tin film-carrying can!

And here is where the motlon-plc-x
ture industry stands complete all:
ready to help solve this rldlculotus rid-
dle. Erect television 'transmitters
(new type) in 50 cities (already more
than that number of apphcatlons are
before the FCC). Produceyour en-
tertainment in the motion picture stu-
dios—shorts and semilongs, all of
good quality— -made. perfect for_ pres-
entation by cutting and splicing, like
in any moving picture. Ship the prints
to every transmitter, to be used when-
ever desired and as often as desired,
passing them on from city to city so
that the rapidly swelling audience vol-
ume will be kept entertained "con-
stantly. Thus, any television picture
‘will be viewed by such numbers as to
be interesting to .the. commercial
sponsors. The cost per viewer thus will
be so reduced that profits in the mak-
ing and telecasting processes soon will
become apparent—and very enticing.

Nine-tenths of television entertain-
ment will be from film—which factor
at once eliminates a host of problems,
financial and otherwise.

Spot news, athletic games, horse
racing, unusual events, providing these
chance to occur at suitable hours, will
prove intensely interesting to theater
audiences, of course, as well as the
viewer at home. But this quality of
“simultaneity” in television has been.
vastly overstressed. Who fails to be
interested or delighted in a motion pic-
ture simply because they know that -
the figures on the screen had enacted
that 2cene many months before? Far
better a good picture than a low-qual-
ity show. The film is certain to play

"in television an even more vitally im-

portant role than does the transcrip-
tion and phono-record in broadcasting:

"Vastly more, for upon film_entertain:

ment will depend the very hfe of tele-
vision.

One word more covering television
in the theater.” Cinema screen tele-
vision pictures have long been a dem-
onstrated fact—in New York by R.C.A.
and in London by Scophony and.Beard.

The new projectioh tubes now un-
der development will throw upon the
theater -sereen~pictures. almeost.as bril-

RADIO. NEWS



HONORED BY

THE ELECTRO MOTIVE MFG. CO.

Januarys.

Units to fit any
requirement.

MADE BY

-Menco

1945

-Menco

At countless vital points in army and navy

communications equipment, El-Menco

Capacitors serve unobtrusively, but with

efficiency that has become a recognized

standard. Electronic Equipment Manufac-

turers: Send today—on firm letterhead—
for new El-Menco catalog.

WILLIMANTIC, CONN., U. S. A.
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SPRAGUE - CORNELL DUBILIER
AEROVOX CONDENSERS

10 mfd 450v Tubular .. 50¢
16 mfd 450v Tubular .. &3¢
20 mfd 450v Tubular .. 70O¢
20 mfd 150v Tubular .. 44¢
30 mfd 150v Tubular .. 47¢
40 mfd 150v Tubular .. 50¢
20-20 mfd 150v Tubular 7 6¢
40-20 mfd 150v Tubular. 82¢
30-30 mfd 150v Tubular.7 9¢
50-30 mfd 150v Tubular.94¢
10 mfd 50v Tubular..... 32¢
25 mfd 25v Tubular..... 35¢

SPECIAL OFFER GUARANTEED

CONDENSERS
20 mfd 150v Tubular 35¢ 50 for . . . ....... 14.00
50 mfd 150v Tubular 39¢ 50 for . . ........ 17.50
TURNER MICROPHONES
— W
Model Type Cord List ‘Y:::: { /) %
BX Crystal 7 $9.95 $5.85 . lwsw
22X Crystal 7 18.50 10.88
33X Crystal 20' 22.30 13.23 .~ [ |
BD Dynamic 7* 14.50 8.53 ®
33D Dynam. 20 23.50 13.82 LT
PM SPEAKERS
4* Square .$1.25
5" Hound i , 1.2%
4" Hound 3.6 oz. . 2,10
10" Hound 20 02.. ..., .20
12" Réund 11 oz. . ., . 2.1%
12" Round 20 02. ., . 7.35
ASTATIC CRYSTAL CARTRIDGES
L40 .. .2.35 LP6.....4.70 M22..... 2.94

PHILCO BEAM OF LIGHT

Selenium Cell only, no holder , ,......00....1.80

AC-DC RESISTANCE CORDS

135-160-180-220-250-290 OHM

Each ... A8¢ 10 for . 4.50

20% deposit re-
quired on all
C. 0. D. orders.
Orders of $25.00 or
more accompanied
by payment in full,
will be shipped
prepaid. DON'T
FORGET L-265
or AA-3certificate.

SUPPLY &
ENGINEERING CO., Inc.

129 SELDEN AVE. DETROIT 1, MICH.

BALLAST TUBES
K42B K55B 149C L55B

100-79

K49B K55C 149D 100-70
100-79

Each 45¢

10 for 4.20

ELECTRICAL ENGINEERING &2\ 5004

grasp of wide
eiectrical tteld. Frepare yoursell at Low Cost, for secure
future. Modern course. 8o simplified anyone can understand quickly.
RADIO ENGINEERING Extra fine course in radio, public
A addrers, photo-electric work. Trajns
you to be super-service man, real vacuum-tube technician. Servicemen
needed hadly. Diploma on completion.

Send postcard or letter for Free Low $ Either

WRITE Copies of school catalogas, full 25
Course
ment plan, etc. SEND NOW}

details, all about deferred pay- AS
LINCOLN ENGINEERING SCHOOL, Box 931R-72, Lincoln 2, Nebr.

World's Largest Manufacturer of
Wireless Telegraphic Apparatus

COMPLETE CEMTRAL OFFICE EQUIFMENT

McElroy Manufacturing Gorp.

"B82 Brookline Avenme + Bostonm, Massachusetts
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liant as we now see thereon. I have
in mind one such tube which will per-
mit the use of the regular theater pro-
jection arc light, instead of depend-
ing on a terrifically bombarded, short
lived, fluorescent projection area.
Such an optical device will enable us
to place brilliant pictures in all the
richness of living, natural colors be-

fore the eyes of large theater audi-.

ences. For color in television will
soon dominate that art, even as Tech-
nicolor is now rapidly assuming a cap-
ital importance in the motion picture
industry. For the theater also it will
readily be possible to register the in-
coming telecast picture upon film, so
that the evening audiences may wit-
ness the same exciting horse-race fin-
ish, or football game which had
thrilled the afternoon audiences a few
hours earlier. Thus, the home owner
will have a permanent record, perhaps
an exclusive one, for his ensuing audi-
ences. The possibilities along these
lines are a challenge to our imagina-
tion. .

Science will provide all the needed
implements, It will be up to the mo-
tion picture industry amply to em-
ploy them. ’ :

Therefore it well behooves the great
motion picture industry to look well,
and now, to television. For this new
instrument is most emphatically cer-
tain to play a heavy ro'e in that in-
dustry, and at an early date. They
had best book this show, for it can help
or harm them ‘“colossally’”!

Like the sound-on-film, television
cannot be suppressed, dare not be ig-
nored. Let the film magnates forget
not the lesson learned in the late twen-
ties, or television will cost them

plenty!
—fo-

Airway Traffic Control
(Continued from page 39)

The same system, of course, could
be used to effect instrument landings
at the respective airports. For land-
ing purposes, the ADF for obtaining
the longitudinal distance component
(ADF No. 1) would be located, say,
two miles lateral to the runway, while
the ADF for obtaining the lateral com-
ponent would be located just beyond
the inner or the outer end of the run-
way and in line with it. Fig. 4 illus-
trates the cathode-ray viewing screen
with map that cculd be employed for
landing. This map of course would
contain all helpful landing informa-
tion on it. .

While the results indicated here are
almost what one might expect in the
“Buck Rogers” air age, they are by no
means impossible. In fact, such re-
sults are to be expected in the not too
distant future. When this can be done

with lightweight, inexpensive equip-.

ment, the air age in which every man
who owns a plane can depend on it in
any weather, indeed will be made pos-

sible.
—30-

. Spot News
(Continued from page 20) 1

sages over a distance of 2900 miles.

Samuel Ostrolenk, a patent attor<
ney for Finch, reported that a home
recording unit for as low as $50 can be
made.

William H. Halstead, president of
Halstead Traffic Communications, also
took up the .cause of facsimile at the
hearings. He said that this service
could be applied to duplicating of car-
loading lists for truck lines. The far-
mer could benefit, too, he said, by re-
ceiving a printed record of current
market prices and other reports,

The Boards of Education also will
find facsimile very useful, according to
Morris S. Novik, New York City di-
rector of communications. He said
that facsimile would permit the trans-

- mitting ef school outlines, - current

material, maps and charts to class-
rooms and te the executive offices of
the school authorities. Ry R. Lowder-
milk’ of the U_’S. Office of Education
supported Mr. Novik in the widespread
application of facsimile for education-
al purposes.

T. A. M. Craven, former FCC Com-
missioner and at present with the
Cowles Broadcasting Company did not
favor the superimposition of facsimile
signals on FM or television frequen-
cies. He said that facsimile should
have its own frequency: 50-kc. chan-
nels between 52 and 56 mec. and be-
tween 475 and 480 mc., or a total of 180
facsimile channels. He said that fac-
simile should be operated at speeds so’
as to produce pages of print at the rate
of a foot a minute or more. John V. L.
Hogan opposed the Finch recommen-
dation for multiplex transmission only.
He said that 20 channels should be set
aside for simplex facsimile. '

RADIO CHANNELS OF THE RE-
GIONAL FREQUENCY TYPE are
essential to the independent telephone
services, emphasized B. C. Burden, who
appeared on behalf of the United
States Independent Telephone Asso-
ciation, at the hearings. A service
of this type, he said, could play an
important supplementary part in our
toll systems, which would not only
be in the public interest, but also
would fit into the future requirements .
of television networks.

Discussing needs of such a service,
he said that while we provide the
business executive or government of-

" ficial traveling in an airliner or train

with the world’'s finest communication
system up to the time they are in
motion, we have waived all further
responsibility for their communica-
tions needs until’ they reach their des-
tination. The ¢attle raiser enroute
to a city market, the long distance
trucker, or other travelers are in a
similar predicament, stressed Mr,
Burden. Accordingly, he said, it would
be prudent to provide for six primary
applications of radio channels in the
telephone field. These are common
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What good is a *10.00 raise
... if it then costs you *12.00 more to live?

URE WE ALL want a raise . . . but
raises today are bad medicine. Bad
medicine for you. Bad medicine forevery-

body else. And here’s why . ..

Suppose you do get a raise . . . and a
lot of others get one, too. What happens?
The cost of manufacturing goes up. Nat-
urally your boss has to add this increase
in cost to the price he asks the retailer.
And the retailer, in turn, raises his price
to the consumer ... that’s YOU.

Multiply these hundreds of items that
everybody has to pay more for by the
thousands of other workers who want
raises . . . and by the thousands of busi-
ness men and farmers who want more
money for their products. .. result . ..
vou and all the others need another raise
to make ends meet.

And so it goes . . . wages and prices
chase each other up and up . . . until
prices get so high that your dollar isn’t
worth a dollar any more.

So what good is a raise if your living

costs go up even faster? And there’s so
little you can buy today anyway . . .
with most factories in war production.

Of course it’s hard to give up the lux-
uries of life . . . and even harder to give
up some of the necessities. But this is
War! And when you think of the sacri-
fices our fighting men are making . . .
many of them giving up their lives for us
. . . no sacrifice we can make should be
too great.

So if you want to be able to enjoy the
good things of life in the peaceful days to
come . . . if you want to speed victory
and thus save the lives of thousands of
fighting men . . . start doing thesc seven
things now . ..

1. Buy only what you need. Take care
of what you have. Avoid waste.

2. Don’t try to profit from the war.
Don’t ask more than you absolutely must
for what you have to sell . . . whether it’s
goods or your own labor you’re selling.

3. Pay no more than ceiling prices. Buy
rationed goods only by exchanging stamps.
Otherwise, vou're helping the black-mar-
ket criminals, hurting yourself and all
other good Americans.

4. Pay taxes willingly. They're the
cheapest way of paying tor the war.

5. Pay off your old debts—ull of them.
Don't make new oncs.

6. If you haven't a savings account,
start one. If you have an account, put
moncey in it—regularly. Put money in life
1nsurance, too.

7. Buy and hold War Bonds. Don’t stop
at 109,. Remember—Hitler stops  at
nothing!

Use it up . . . Wear it out. us

Make it do...Or do without. KEEP

s,

A United States War message prepared by the War Advertising Council; approved by the Office of War Information; and contributed by the

January, 1943

Magazine Publishers of America
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CLEAN ACCURATE
HOLES

cut in radio chassis

Greenlee Punches make this tough job
easy. No reaming, filing or tedious drill-
ing. Tool has three parts: punch cuts
through chassis, die supports metal to
prevent distortion, cap screw is turned
withwrench to cut holes. Sizes for holes
%* to 3%". Ask your radio supply or
electrical jobber or write for folder and
prices. Greenlee Tool Co., 1881 Colum-
bia Ave., Rockford, Ilinois.

WRITE FOR FREE FOLDER $-119 " F

OLSON SPECIAL!

the ane and onty ELECTRIC
SOLDERING IRON

with all these features
priced 5o low !

% LIGHT WEIGHT
% HEATS IN 2 MINUTES

% 3 INTERCHANGEABLE
TIPS

% BULB CAN BE INSERTED
TO USE AS TROUBLE
LIGHT

‘This Electric Soldering Iron weighs only
3.6 ounces . . , handles easy as a pencil .

yet it’s ruggedly constructed, built to take
pleaty of punishment. At our low price of
$2.95 you get the Iron, cord, and three removable tips
of different sizes. Cork-insulated handle. Overall length,
7 inches. Heats quickly, but draws only 17 watts. A pre-
dsion tool every technician needs. Immediate delivery!

MAIL
THIS
ORDER
TDDAT'

i 73-E Mill St., Akron 8, Ohio

I Please send me ... Electric Solderiag Irons with 3 tips at $2.95 per
l set. {Add 15¢ ge.) Toul, $

l I enclose O check O moaey order. AA-3-V3
I ~NamB

1
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carrier emergency service; common
carrier urban nmiobile service; common
carrier highway mobile service; spe-
cial situation short haul toll trunks;

- special situation rural telephone serv-

ice; and long haul toll trunks, involv-
ing intermediate repeater stations.

To serve isolated communities and
families where there are only one or
twc telephones and where it- is not
feasible to construct or maintain wired
telephone lines, radio would be quite
helpful. Even a single telephone chan-
nel of the radio type would be of as-
sistance in calling for such emergency
services as medical, fire, police, etc.
Others who will find such a service
useful, accordmg to Mr. Burden, would
be mining and lumber camps, and off-
shore islands. Farmers, ranchers, and
others who live at distances from ex-
isting wire lines, also would find a
radio service useful. Individuals in
automobiles, boats, trains or planes
would certainly welcome the facilities
that a radio system might provide,
explained Mr. Burden. He said that
it does not appear that the day is too
far away when pedestrians will carry
vest pocket radio telephones. The
greatest need, of course, for such serv-
ice, is to serve mobile activities.

Explaining how the service might
work with a train or automobile, he
said that it would be necessary to di-
vide the country into zones and install
in each of these zones a fixed. trans-
mitting and receiving outfit. In car-
rying on telephone conversations from
New York to an automobile enroute
from New York to Chicago, the regu-
lar toll circuits would carry the call
to the exchange nearest the area in
which the auto might be in motion.
At this point, the telephone operator
would connect the landline to the zone
radio circuit and signal the automo-
bile. And if the automobile were not
in a zone call, the operator would ex-
tend the call on the regular toll lines
to other zone points along the route.
Operating zones of this type would be
roughly 20 miles in diameter. Mr.
Burden estimated that 32 frequency
assignments would be adequate to
provide service of this type. Of course
the service would extend primarily
along the main trunk highways.

The use of permanent emergency
radio-telephone channels was also
stressed by Mr. Burden. He said that
for some time we have been using
radio telephone channels to temporar-
ily restore service on toll lines which
have been damaged by severe storms.

It is desirable, therefore, to provide
for a planned approach to this emer-
gency program, and allot special chan-
nels for this work. These channels
would restore a circuit pending repair
of the regular toll line facilities; pro-
vide a dispatching circuit between
emergency repair crews and the cen-
tral office; and furnish additional talk-

ing channels into a community during’

some unusual condition. It would only
be necessary to have two telephone
and two telegraphic channels for such
work, explained Mr. Burden.

To provide for this telephone serv-

ice, four frequency range assignments”

were requested. These are 2-8 mec.:
50-200 mc.; 150-175 mc.; and 300-15,000
mc. Widths of channel required for
these allocations were: 40, 75, 100, 120,
and 150 kc. For the very-high fre-
quencies, widths of 20 megacycles w111
be required, said Mr. Burden.

DOCKET 6651, which was the offi-
cial title of the FCC allocation hear-
ing, was concluded by an impressive
statement by James Lawrence Fly,
who has since resigned as FCC chair-
man to enter private legal practice.
Mr. Fly said that “. .'. seldom in the
history of regulatory agencies has such
full, frank, and unstinting cooperation
been offered by industry to govern-
ment . . . I have frequently expressed
the hope that some day, somehow, it
would be possible for government and
industry to sit down together, go over
the entire spectrum, channel by chan-

"nel, and come up with a plan which

even though it does not entirely satisfy
everybody, at least appeals to every-
body as a fair and honest structure
within the limits set by the spectrum
itself.”

In announcing his resignation, Mr.
Fly said that he is entering the private
practice of law and his offices will be
at 30 Rockefeller Plaza, New York
City. It was learned later thaf Mr.
Fly had been appointed chairman of

the board of American Mutual Pub-.

lishers, which has as a subsidiary,
Muzak. He will also serve as general
counsel. This is the same group,
headed by William B. Benton who is
vice-president of Chicago University,
that proposed the radio subscription
procedure described in last month’s
column. Incidentally to manage this
new subscription service proposal, a
company known as Subscription Radio,
Inc., is now in the process of formation.

The important Fly post will be filled
by former CBS attorney Paul A. Por-
ter, who recently served as the director
of publicity on the Democratic Na-
tional Committee. Until Mr. Porter’s

confirmation by the Senate, Commis-"

sioner E. K. Jett is serving as interim
chairman. Mr. Jett was formerly
chief engineer of the FCC and is an
outstanding authority on commumca-
tions engineering.

THE MULTIMILLION DOLLAR

SURPLUS tube allotment revealed -

by W. L. Clayton, surplus war prop-
erty administrator, soon will be back
in the plants of the original manufac-
turers. Thus far, half of this allot-
ment, worth over $6,000,000, is on its
way back to the tube plants.. Accord-

ing to Mr. Clayton, this tube stock,"

which was turned over to the RFC by
the Army, will be sold for the account
of the government. Tubes have con-
stituted the only major surplus item
turned back. A reporton surplus war
radio property, made by the RFC a
short while ago, indicated that the
RFC had only $254 worth of radio
broadcast receiving equipment, $1900
broadcast transmitting apparatus,
$129,000 special communications equip-

RADIO NEWS
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ment, and miscellaneous communica-
tions devices worth about $20,000, on
hand.

The Navy has not declared any sur-
plus to the RFC as yet. . .. In one
instance a manufacturer received a
contract from the Navy to disassem-
ble many large pieces of equipment
to salvage usable parts. These parts
are being stored and used on new con-
tracts.

No definite decision has been made
yet as to the disposition of lend-lease
radio equipment and other large quan-
tities of war communications proper-
ties.

THERE WILL BE NO FM BROQAD-
CASTERS® MEETING in 1945. Orig-
inally scheduled for January, 1945,
New York City, the meeting was can-
celled at the request of the Office of
Defense Transportation.

Television

THE PRESENT AND FUTURE
STATUS OF TELEVISION BROAD-
CASTING received feature billing at
the FCC hearings during several days
of testimony by over a score of spe-
cialists. Views on the use of the ultra-
high and very-high frequencies were
sharply divided. Defending the pres-
ent very-high frequency arrangement,
O. B. Hansen, vice president and chief
engineer of NBC, said that the present
system of television had reached the
state of technical practicality and de-
served to be launched as an expanding
broadcasting service to the American
public. He said that the prewar pic-
tures were good but continuing devel-
opments already have assured pictures
of better definition, greater brightness
and contrast, and larger picture size,
all within the recommended standards
of the present system.

Greater multipath and shadow in-
terference prevails on the ultra-high
frequencies, according to T. T. Gold-
smith of DuMont. He said that wide
band television is still in the research
development stage and two years may
elapse before any definite and useful
solutions are provided. He stated
that the public can get satisfactory
6-megacycle television six months
after the war, and it is not just to ask
the public to wait six years or more
for an unknown quantity.

The ultra-high frequency program
was defended by T. A. M. Craven. He
said that aviation and radio broadcast-
ing are now in competition for space
between 30 and 1000 megacycles.
There is not enough room for both
to expand in this area, he explained.

And since commercial and military

aviation, important services involving
safety of lives, already have a heavy
investment in equipment in these fre-
quencies in comparison to commercial
broadcasting, it is quite logical, he
stated, that aviation will be accorded
preference over television immediately
above 100 megacycles. He explained
that television needs from 30 to 40
channels if the FCC is tc provide ade-
quately for frequency modulation, avi-
ation, and facsimile below 300 megacy-

January, 19435
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he Presto Model “K™ is an unusual electronic device!
It is a portable sound recorder, record player, and

public address system complete in one carrying case.

Exceptionally light and compact, it is ideally suited to
the needs of sales training and industrial schools, teachers
of speech, music and dramatics, as well as professionals
who require an instrument that can be carried ecasily and
set up for operation in a few minutes’ time.

TURNER Microphones are standard equipment
with Presto Model “K*’ Recorders

TURNIER Applications in electronic communi-
cations give outstanding performance on every
front. On land, on sea and in the air. In war and
in peace, Turner Microphones deliver crystal
clear reproduction under all elimatic and acoustic
conditions.

AR erystals licensed under palenls of the Brush Development Co.
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ZELECTROLYTIC

CAPACITORS

Dependability is a MUST. The rugged.
durable Illinois Capacitors give you
maximum satisfaction under the sever-
When
looking for “tough” condensers that
can be relied upon, choose “ILLINOIS.”

est of operating conditions.

ILLINOIS CONDENSER
COMPANY

1160 NORTH HOWE STREET
CHICAGO 10, ILLINQIS
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for the duration. . ...

cornish

WIRE COMPANY, .
15 Park Bow, Hew York City, New York
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cles. Therefore there will not be room
for even fifteen 6-megacycle channels,
However, said Mr. Craven, between
480 and 1000 megacycles there is
plenty of room for 30 or 40 wideband
television channels.

Supporting this ultra-high frequency
approach further, Mr. Craven said
that the Cowles interests have applied
for an experimental u.h.f. television
license in Washington, and they hope
to put the station on the air within
18 months after the manufacturer
starts design and production. And,
incidentally, the manufacturer is Wes-
tinghouse. He said that this trans-
mitter will operate with 525 lines of
color and 735 lines of black and white
on about 750 megacycles, with a chan-
nel width of at least 13 megacycles.
The same carrier will be uséd for both
audio and video. Mr. Craven also
revealed that 25 receivers, capable of
picking up these signals, will be built
by Zenith Radio.

If a temporary compromise alloca-
tion must be made, the 40- to 108-
megacycle band might be divided up
into four units, said Mr. Craven. That
is between 40 and 52 megacycles,
eighty 50-kilocycle wide channels
should be provided for FM; the 50-
to 56-megacycle band should have
eighty 50-kilocycle wide channels for
facsimile; 56 to 60 megacycles should
be appropriated for amateurs; and 60
to 108 megacycles set aside for tele-
vision, using 6-megacycle channels.

In concluding his statement Mr.
Craven said *. . . we strongly recom-
mend that the Commission make a
specific allocation to commercial tele-
vision broadcasting somewhere be-
tween 400 and 1000 megacycles. . . .
Although we have no objection to a
short period of experimental opera-
tion, we believe that a time limit
should be set within which the Com-
mission will adopt standards for com-
mercial television operation on these
higher channels.”

IN A DISCUSSION ON TELEVI-
SION IN THE THEATER, Paul J.
Larson, appearing before the Com-
mission as a representative of the So-
ciety of Motion Picture Engineers,
said that television offers another
means of bringing visual and oral
presentations to a theater. He pointed
out that the motion picture industry
has a definite and legitimate interest
and stake in television. If television
broadcasting comes into the home, the
motion picture industry through the
theater must be prepared to present
some raterial related to that given
in the home and additional material
on a larger scale, said Mr. Larson.
Mr. Larson pointed out that major
companies in the motion picture in-
dustries have indicated that at the end
of the war or as soon as wartime
permits, they will enter into experi-
mentation with production and exhibi-
tion of iheater television programs.
To present theater television to the
public with somewhat the same picture
quality as present film presentations,
Mr. Larson pointed out that it will

be necessary to have 20-megacycle
channel widths suitable for 525- to
800-line definition for black and white
transmission, and 40-megacycle chan-
nel widths suitable for higher defini-
tion black and white and for 3-color
transmission of approximately 750-line
definition.

There may be eventually 25 inde-
pendent producing and exhibiting
agencies in areas like New York City.
These agencies probably will produce
and distribute one television program
to local theaters. To provide this
service, it will be necessary to have
an intracity studio transmitter station,
which will use a fixed studio to trans-
mitter channel and a cleared mobile
transmitter channel. It will also be
necessary to have a cleared transmit-
ter channel for private multiple di-
rective transmission from a single
transmitter to a group of specific
theaters within the service area of
a transmitter. And, in addition, an

(Continued on page 140)

Industry Prepares
for Postwar
(Continued from page 43)

Properly used, television can do much
to make the people of the United
States better informed and better edu-
cated than ever before. In the enter-
tainment field, it opens whole new
vistas which courageous pioneers are
now spending time and money to ex-
plore and develop in anticipation of
the day when television stations will
cover the whole country and a tre-
mendous audience will exist.

Present television broadcasting
would be within the reach of about
25,000,000 persons if receivers were
available. If all the stations for
which permits have been requested are
constructed, television coverage would
expand to 70,000,000 people-—more
than half the population of the coun-
try. The New York-Philadelphia relay
link sets a pattern whereby the sta-
tions in different cities can be tied
together to begin a national hookup
and make the outstanding shows and
news events of the country available
to the television audience. .

As many people already know, tele-
vision is now becoming international,
and construction of a transmitter in
Mexico City is being considered.

In popularizing television and giv-
ing it the initial impetus it needs to
get underway, the most important
thing is to let people see it for them-
selves., Television itself is many times
more powerful than any words that
can be said about it. Even today,. only
an infinitesimal number of people in
the whole United States have seen
television. What the industry needs
to do, as quickly as possible, is to give
demonstrations all over the United
States. If this is done, such questions
as demand, price, production, and.mar-
kets will almost solve themselves. The
public response will surprise everyone
in its enthusiasm and spontaneity.

~Bo-
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CANADA SUPPLIES
UNITED NATIONS. WITH

RADIO EQUIPMENT

ANADA’S radio and electrical com-
“ munications equipment has grown
in volume in 1944 to $200,000,000 as
compared to $16,000,000 in prewar
years, according to a report just re-

leased by the Department of Munitions '

and Supply. Canada’s radio and electri-
cal plants are now producing not only
100 types of signal equipment for the
Canadian Armed Forces, but also
equipment for Great Britain, Russia,
China, India, Africa, New Zealand,
Australia, and the United States.

Production includes radar equip-
ment, of which it has been disclosed
officially that Canada is making 20
major types. The largest of these is for
antiaircraft use, has 60,000 parts in-
cluding 270 radio tubes, and is mounted
on geveral large trucks.

Canadian production-simplification
technique has reduced the 256 types of
tubes for signal equipment to 56 types
and has cut the 50 types of microphones
produced to three types. Average daily
produetion of plants throughout Can-
ada includes 200 transmitter-receivers,
100 radio receivers, 25 radio transmit-
ters, 100 wavemeters, 200 control units,
200 charging sets, 50 generator sets, 50
switchboards, 100 signalling lamps, 100
amplifiers, six cable layers, and 300
miles of field cable, as well as many
small component parts,

~30~

Short-Wave
(Continued from page 118)

French Equatorial Africa, 11.97, with
English news from 7:25 to 7:45 p.m.
VLC6, Shepparton, Australia, 9.615,
8-8:45 a.m.
DXL25, Berlin, German, 7.28, 7-8

p.m.

HEJB, Quito, Ecuador, 12.445, Eng-
lish until 7 p.m.; English news relayed
from San Francisco, 6 p.m.

MIDWEST—Maurice Siskel, Indian~
apolis, Indiana, offers readers in the
Midwest the following best bets for be-
ginners:

9.783, Leopoldville, Belgian Congo,
relaying BBC, 9:15-10 p.m. and 10:15
p.m.-12:45 a.m.; strong signal with a
little fading; identifying words, “Radio
National Belge.” -

9.615, VLC6, Shepparton, Australia,
8-8:45 a.m., beamed to eastern North
America; very good signal. Closes
down with playing of “Star Spangled
Banner” and “God Save the King.”

9.360, CBFX, Montreal, Quebec, Can-
ada, Monday through Saturday, 7:30
a.m.-11:30 p.m.; Sunday, 9 a.m.-11:30
p.m. Shuts down with playing-of “God
Save the King” and “Star Spangled
Banner.” Good signal, slight interfer-
ing hum.

7.38, Bern, Switzerland, 9:30-11 p.m.,
daily except Saturday; fair to strong
signal, depending largely on weather
conditions.

11.645, Leopoldville, Belgian Congo,
news at 8:30 and 9:10 p.m.; weak.

7.28, DXL25, Berlin, heard after 9

"p.m.; usually shuts down at 1:15 a.m.,"

January, 19435
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MURDOCK’

CLEAR RECEPTION does 7t/

NOBUZZ/

SINGLE

‘MOLDED

UNIT

CUSHIONED
COMFORT

SEND FOR
CATALOG

/
NOBLUR/ \ 5 DISTORTION/

MURDOCK HEADSETS give you perfect recep-
tion—the kind of reception you get with molded
construction that makes a complete solid unit. The
Murdock way is the dependable way to avoid weak
connections or loose parts. Murdock reception
means you "'get it'" the first time, without guessing
or strain.

Murdock Headphones are comfortable, light, and
adjustable. No ear-plugs at or in the ear. No lis-
tening fatigue to deaden alertness. You're wide

~awake and sure with Murdock Headphones.

It isn't unusual for users to tell us they are still
using their Murdocks after thirty years' wear—with
no change in quality of reception. That's because
of precision manufacture. '

Our latest catalog shows full details of all Mur-
dock Radio-Phones and parts. You need a copy for
latest information on clear-as-a-bell Headphone re-
ception. Send for your copy now.

MANUFACTURERS: If you are looking for outside service to

speed up production of radio parts, write us.

WM.

Sub-Contract
work welcomed.

J. MURDOCK CO.

165 Carter St., Chelsea 50, Mass.
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HIGH
VALUE

Handy, Fast
Accurate
RCP MODEL 442
Pocket
Multitester

$21.00

RCP leads with a versatile, compact
low-price multitester. Model 442 isa
pocket size  instrument only 57"x
3%6"x21". The 3" square meter has
a movement of 200 microamperes and
a sensitivity of 5,000 ohms per volt.
Scales can be read easily. Six instru-
ments in one small metal case, com-
plete with batteries, ready to operate—
only $21.00. Code: LAMAR.

Send for our Catalog No. 128. Model 442
is only one out of the complete RCP line,
known for quality and value before the war
—today, packed with still greater technical
advancements, better engineering, smarter
design. Write today!

Radio City Products Co. Inc.

127 West 26th St., New York 1, N. Y.

110-VOLTS AC from
DIRECT CURRENT

with KATO KONVERTERS. Furnish
standard 110-volt AC from 32, 110, or
220-volts DC. Good deliveries on sizes
350 through 1500 watts.

PIONEERS IN THE BUILDING

OF SMALL ROTARY CONVERTERS

Katolight Rotary Konverter, 225 Watt

Good deliveries on 5, 72, 15 and 25
KW AC generators. Migr.’s DC genera-
tors, motor generators, frequency chang-
ers, high frequency generators.

Kato’s entire production at present
must be confined to orders with priorities.

KATO ENGINEERING CO.
120 Rock Street Mankato, Minnesota
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sometimes at 12 midnight; weak, some
fading.

* * *
AUSTRALIAN CHANGE

On October 7, the evening transmis-
sion beamed to the east coast of North
America, 9:45-10:45 p.m. EWT, by
VLC4, 15.315, Australia, was changed
to 11.84 megacycles. On October 18,
Australia returned to VLC4, 15.315,
from 9:45 to 10:45 p.m. EWT, in paral-
lel with a station on 11.71 megacycles.
Then, on October 29 and 30, from 8:30
to 9 p.m. EWT, the Australian Broad-
casting Commission tested for an eve-
ning transmission to the eastern states
of North America on VLC4, 15.315.

On November 7, the Australian
News and Information Bureau in New
York City advised your short-wave ed-
itor that the ABC is “at present using
15.315 megacycles for its 9:45 to 10:45
p.m. EWT transmission to the eastern
States of North America.” They con-
tinued, “We have had some reports
that reception is ‘reasonably good,’ and
would be glad to know if you are ever
able to pick it up.”

As mentioned elsewhere in INTERNA-
TIONAL SHORT-WAVE, a report from the
West Coast indicates that this trans-
mission is heard nightly there, but is
weak. While your short-wave editor
heard VLC4, 15.315, with a strong sig-
nal most of the summer, none of the
frequencies that have been used 9:45-
10:45 p.m. EWT have been heard at
his listening post in West Virginia this
fall and early winter.

The ABC would appreciate reports
on this transmission over VLC4; they
should be addressed to the Australian
News and Information Bureau, 610
Fifth Avenue, New York 20, New York.

* * *

SWITZERLAND MAKES CHANGE

The Swiss Broadcasting Corporation
is now using 6.345 megacycles, replac-
ing 9.185 megacycles, on its nightly
broadcast to North America, 9:30-11
p.m. EWT. Reception on 6.345 is bet-
ter than on 7.338 megacycles, the latter
being used along with 9.539 megacy-
cles at present.

* * ok
REPORTS FROM READERS

NEW YORK—From the Army Ex-
perimental Station, Pine Camp, New
York, Pvt. Martin Weissman recently
wrote :

“I have been listening to foreign
broadcasts using a midget Philco Tran-
sitone, 5-tuber, equipped for the short-
wave bands between 6 and 18 mega-
cycles. Reception with this small set
in this locality is almost unbelievable,

“Bern, Switzerland, comes in every
night with great volume and without
interference. Generally, Bern on 7.38
mces. comes in best; 9.539 mes. is usu-
ally poor to unreadable.

“Leopoldville on 11.64 mcs. comes in
loud and clear; reception is excellent.

“Brazzaville on 11.97 mecs. also puts
in a very strong signal. '

“Berlin, Germany; is not too.reliable.
Their signals on 11.77 ‘mces. -and 6.03
mces. range from poor to good—some
nights they are not heard at all. The
11.77 mes. frequency 'is heard fairly

‘especially CKRX, Winnipeg,

well from 7 to 8 p.m.,. while;6.03.mcs.
is heard best between 9 and 10 p.m.,

“The BBC stations pound 'in on all
bands between 6 and 18 mcs. and al-
ways are heard well.

VLC4, Australia, is heard weakly
around 10:30 p.m. Their signal is
clear, but the volume is too low.

“Canadian stations are heard well,
11.720
mcs.; CBFW, Montreal, 6.090; CKNX,
Halifax, N. S., 6.130 mcs. These are
received between 7 and 9 p.m. :

“In South America, Brazil's PRLS
has an excellent signal at 10 p.m. on
11.72 mes. They have another trans-
mitter at about 10.7 mcs. which also
puts in a reliable signal.

“HCJB, Quito, Ecuador, is on the air
between 10:30 and 11 p.m. and their
output is not quite as good as PRLS
here.

“San Francisco’s KGEI, 15.290 mcs.,

- is invariably heard with an excellent

signal from 6 to 10 p.m.

“Radio Belge, Leopoldville, Belgian
Congo, recently indicated that ‘Free-
Belgian’ stations are now back on the
air in Belgium. One of these was an-
nounced as Radio Brussels on the- air
beginning September 4 on 483.9 meters.
~ “My antenna is simply a piece of
wire about 60 feet long. Since my
receiver is about the poorest ever for
DX, I feel that the static-free condi-
tions where I am located are responsi-
ble for the reception obtained. There
is little interference encountered here.”

INDIANA-—Mrs. John M. Hart, An-
derson, Indiana, who uses a Halli-
crafter Skyrider Marine S22-R, 4
bands, with a 16%-foot vertical an-
tenna, lists the following new best
bets for-beginners in her locality:

11.645, Leopoldville, 8:10 p.m.;
12.445, Quito, Ecuador, 5 p.m.; 11.970,
Brazzaville, French Equatorial Africa,
1:45 p.m.; 11.720, Rio de Janiero, Bra-
zil, 9 p.m.; 15.225, Tokyo, 5:15 p.m.;
11.720, Winnipeg, Manitoba, Canada,
4:30 p.m.; 9.87, London, 4:15 p.m.;
and 9.615, Melbourne, Australia, 10
am. (CWT).

“I still am able to receive Moscow
on various days on 15.740 at 11 a.m.
CWT; this comes in very. strong,”
writes Mrs. Hart. “Heard Brazza-
ville signing off recently at 4 p.m.
CWT in English on its 11. 970 fre-
quency.” _

ILLINOIS—Paul H. Massey, Rlver'
Forest, Illinois, writes:

GSU, 7.26, London, is heard well,
5:15 p.m.-12:45 a.m., beamed to North
America, daily; good to excellent sig-
nal in evening.

PRLS8, 11.72, Rio de Janeiro, Brazil,
heard 10-10:45 p.m., daily, except Sun-
day, beamed to North America; excel-
lent signal. )

DJD, 11.77, Berlm Germany, is
beamed to Afrlca 11:15 a.m. to about
4:45 p.m.; news in English, 2:15 and
4.30 p.m.; good until about 3-p. m then
fair to closedown

DXJ, 7.24, Berlin, Germany, heard
beamed to North 'America, 6 p.m.-12
midnight, with news in English on the
hour; best from 7 to 9 p.m.

RADIO NEWS



GET YOUR

COPY OF THE BOOK THAT IS

A SMASH HIT!

This is the popular midget (now in its 4th Revised Edition)
that’s doing a giant’s job for tens of thousands of skilled
workers in the mechanical trades. Places at your fingertips
over 80 indispensable tables, formulas, diagrams—many
never before in a book—with full instructions for use. Five
place tables of all six of the Natural Trigonometric Functions
with Differences and Proportional Parts are presented in a
way that eliminates subtraction in Interpolation and cuts all
computdtion to an absolute minimum. Use the coupon to get
your copy by return mail.

SAMPLE COMMENTS FROM ENTHUSIASTIC USERS

“So popular that our supply was exhausted almost immediately.”—BOEING AIRCRAFT
“Very necessary Information for designers.”-—CURTISS-WRIGHT CORPORATION
“Urgently needed."—BENDIX AVIATION CORPORATION

“Your Mechanics Vest Pocket Reference Book has become popular with the mechanics at
the Dodge Chicago Plant."—DODGE CHICAGO PLANT

Janumary, 1945

WITH—
T00L MAKERS
DIE MAKERS
MACHINISTS
DESIGNERS
APPRENTICES
ENGINEERS
STUDENTS

CONTAINS LATEST
ESSENTIAL DATA ON
Gears Shanks
Angles Sleeves
Borings Pins
Keys Punch & Die
Dovetails Pitches
Plugs Housings
Handles Cutters
Nuts & Hardness
Threads Block Jaws
Screws Etc.
714 Pages craris
g ILLUSTRATIONS

PRICE $1.25 EACH

“----------------—-l

SEND THIS COUPON TODAY

ZIFF-DAVIS PUBLISHING COMPANY
540 N. Michigan Ave., Chicago 11 1.

. copies of

RN-145
Please send . . ... ... ... .
MECHANICS VEST POCKET
REFERENCE BOOK (@ $1.25 ea.

CitY e o v wam o7
[] Cash herewith* [] send C.O.D. {U.S.A. only) [ 1 Charge
*We pay postage.
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71 Days
Free Eﬂnination
Dne'rles

Including Frequency Modulation=—Television, etc.
i Inside RadioInformation forall
«a Servicemen—Aircratt Pilots,
Students. AUDELS RADIO-
MANS GUIDE containg
172 Pages, 400 Diagrams & Photos
is complete—gives Authentic
Principles & Practices in Con-
struction, Operation, Service
& Repairs, Covers clearly and
concisely Radio fundamentals
—Ohm’'s Law—Physics of
sound as related to radio scl-
ence—Measuring instruments
—Power supply—Resistors—
Inductors — Condensers —
Transformers and examples—
Broadcasting stations—Radio
Telephony—Recelvers—Diagrams
—Construction—Control systems—
Loud speakers — Antenna systems
—Auto Radio—Phonograph pickups— Puhlic Ad-
dress Systems—Aircraft & Marine Radlo—Radlo
Compass—Beacons—Automatic Radio Alarms—
Short Wave—Coll Calculations—Testing—Cathode
ray oscillographs—Static Elimination——Trouhle
Pointers—Underwriter's standards—Units and
tables—Frequency Modulation—REVIEW QUES-
TIONS & ANSWERS, Ready Reference Index.

$4¢0MPLETE * PAY ONLY $1 A MO.

[
=
—
485
Wy
L ==
3 =X
=
=
=
e 4
[~

Get this practical Information In handy
form for yourself —Fill In and
i == == == == == MAIL COUPON TODAY™= == cum cu ==

B A AUDELS NEW FADIoHANS Suiand St N.Y.

| $3'monthiy Lt 54 J?fklmc'n‘nlomu‘i’&inmr:'t'u?:"l't'f
I Mameo .
B Address e ____
I OCCUPAION e oo
I Reference — - - o o . ____ R.N,

IMMEDIATE DELIVERY
RADIO PARTS ano
SOUND EQUIPMENT

Hookup wire—short lengths—69¢ pound.

Hookup and Push back wire—assorted
colors—rubber, cotton and plastic cover
—89¢ per 100 — 10 assorted 100
rolls b s $7.80

20 Mfd 150 V Tubular condensers...37¢
20-20 Mfd 150 V Tubular condensers. 60¢
20-30 Mfd 150 V Tubular condensers. 89¢
4" ElectroDynamic Speakers 450

ohm T . ..$1.68
5" ElectroDynamic Speakers 450

ohm .. ... ... .. . . ..... 186
6" ElectroDynamic Speakers 450

ohm T T Sy .
5" 6 Volt Auto Speakers. ......... 1.68
&" & Volt Auto Speakers. ... ...... 1.95

7" 6 Volt Auto Speakers . ........ 1.59

8" 6 Volt Auto Speakers. .. .. .. ... 1.5%9

529" 6 Volt Oval Auto Speakers... 1.5%

10 Watt Wire Wound Resistors, all
values ...... .. ... . ............24¢

Write for latest bulletin listing hundreds
of items for the radio service man and

sound man. FREE.

LIFETIME

SOUND EQUIPMENT CO.

1103 Adams Street . Toledo 1, Ohio
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Bern, Switzerland, 7.380, heard
beamed to North America, 9:30-11
p.m., with news about 9:30 p.m.; poor
signal.

FZI, 11.970, Brazzaville, French
equatorial Africa, heard with news in
English at 7:25 p.m.; excellent signal.

OHIO—Charles S. Sutton, Toledo 12,
Ohio, who uses a Sky Champion S20-R
receiver with an S-meter, and Brush
crystal phones, says he has recently
heard JANX, 12.27; JBC, 18.135; PMA,
18.160; Madagascar, 12.27; China, Ja-
pan, Australia, Europe, South Amer-
ica, North America, and Africa. No
Indian, New Zealand, or Fiji stations
have been heard so far this year.

NEW YORK-—J. B. Yates, Amity-
ville, New York, writes us that Radio
Debunk is on 7.203 rather than 7.195;
he has not heard this station since Au-
gust, however, he states. He informs

us that Berlin on 7.240 has not been
heard evenings since November 1.
The Berlin frequency of 7.280.has been
used to South America in Spanish and
Portuguese, but has not- been heard
lately. He reports that 7.270 is the
only transmitter in the 41-meter band
with English news during the evenings
now. Berlin used 7.290 to South Amer-
ica now. Cuba has been heard the’
past 90 days on 8.700, 8.730, 8930,
8.955, 8.985, 9.030, and 9.185. Turkey
is heard on 9.465. Although not heard
since August, Berlin-Denmark trans-
mitter was heard during the summer
on 9.520. Australia, 9.540, is heard at
8:30-9 a.m. )
Other frequencies reported by Mr.
Yates include: 9.555, Mexico; 9.560,
Berlin; 9.610, Brazil, regular evenings;
9.615, Mexico; 9.640, Uruguay; 9.650,
Berlin; 9.685, Guatemala; 9.720, Bra-

Scophony Director Warns Films Should -
Co-Op on Television or Hold the Bag

URGING motion picture producers to
unite in a determined effort to
play their part in television, Earle G.
Hines, head of General Precision Equip-
ment Corp., and a director of Scophony
Corp. of America (television), stated
that some such over-all plan appears
essential if the film business is to at-
tain its proper position in the television
industry. He implied that the industry,
as a whole, should start soon on a
comprehensive program, with the cost
split among interested companies, so
that picture companies later on would
not find themselves playing second
fiddle in the matter of station alloca-
tions.

Hines cited many reasons for the
picture business to get into television
now, not the least of them being that
the motion picture industry has by
far the greatest supply of material,
such as studios, stars, sets, directors,
cameramen,andsound technicians, plus
the highly important fact that it has
that most vital ingredient—showman-
ship. He expressed his belief that the
bulk of telecasting would be from film.
Hines also was convinced that if the
whole television field was not appraised
and the picture industry interests pro-
tected now, it might soon be too late.

Holding that there is a too natural
assumption that radio broadcasters
will inherit the presentation of televi-
sion broadcasts, he said that, even if
they are permitted to do so, they can
succeed only with the help of the film
industry. Hines said the reason for this
is that the step from radio to television
broadcasting is a much greater one
than the picture business faced in the
transition from silent to talking: pic-
tures. and that that change was ep-
ochal. He said only the fact that techni-
cal knowledge of apparatus required
for television now resides in the radio
industry gives broadcasters their now
aceepted ‘“‘first” in television. How-
ever, Hines termed this ‘‘first® a bit
fallacious since material for programs
is principally in the picture industry
and press, and also because there are
sources~ of technical knowledge re-
quired for television outside radio,
which are available to film producers.

The way Hines outlined the proposal
for unified industry effort, motion pic-
ture producers should join with one
another. He advocates employing en-

gineers and experts to evaluate all
known methods, patents, processes, and
allocations for telecasting. Such a pro-
gram would pick the best types of
equipment and methods, choose loca-
tions for telecasting stations to be
owned by film producers and aid in
planning the over-all participation of
the film industry in television. ’

Additionally, this program would in-
corporate building the required equip-
ment by proper sources- when needed
and arrange a continuous paid consult-
ing relationship with an organization
possessing adequate engineering knowl-
edge and personnel. Hines cited that
there is at least one group now in the
field fully capable of doing this latter
work. He estimated it might require
two to four years for film producers to
formulate and implement the program
as outlined. 5

Hines explained there is going to be
television, but that the type acceptable

in the picture theater might take

several years to get going or to grow out
of the novelty stage. He was equally
convinced that film would have to be
used for telecasting, explaining that
televising from stages with living actors
is too expensive and unwieldy for the
programs which apparently will be
required. ]

Going into the progress made to date
with wide-screen television suitable for
the theater, Hines claimed that. the
mechanical method, employing the
Skiatron (which Scophony has de-

veloped) is the best that General Pre- .
cision has uncovered. This Scophony

wide-screen method has a_ storage
valve, is compact enough to place in
the average picture theater projection
booth and gives the sharp definition
and good sound required in regularly
operated theaters, he said. He indicated
that it did not require a corps of ex-
perts to operate. This method, . tog,
does not carry the huge voltage necessi-
tated by other, methods, Hines ex-
plained. Unlike cathode-ray tube tele-
vision, image from the Scophony
method has no fringing results or glow
from the fluorescent material of cath-
ode tubes, he said. 1w

Both 20th Century Fox and Para-
mount have a stake-in Scophony, the
former via General Precision’s holdings
in 20th ‘and Paramount through one of

. its subsidiaries.
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zZil, very good now; 9.735, Uruguay;
B.760, DKSA, off last few weeks; 9.880,
Mozambique; 9.897, KROJ, Los An-
geles; 9.958 Quito, Ecuador, an old
standby; 10.130, Haiti, ties in with CBS
at times; 10220, Brazil; 11.625, Ha-
vana, Cuba (I tune at 11.616 as checked
on my graphed log).

Mr. Yates uses a SX-28 with an RME
9D as a standby. He reports that he
keeps a careful check on all Lordosn
stations audible since he finds they
make good check points for graphing
his log. .

MASSACHUSETTS—Jules P. Suss-
man, Belmont, Massachusetts, reports
hearing “Deutscher Kurtzwellen Sen-
der Atlantik” on approximately 7.05
mes. at 02:25 GMT. Berlin has been
coming in well, especially on 6.03.
Their 41-meter band stations are
@RM'd badly by London and other sta-
tions. Brazzaville puts through a
strong signal on 11.97 most of the

.afternoon and signs off with the news

in English, 7:25-7:45 p.m. EWT. At 8
p.m. they return to the air with the
news in French. London always comes
in good here. Berlin comes in good
most of the time except for QRM
which decreases toward the early
morning hours. San Francisco puts
through a signal that sounds almost
local. The strongest United Network
stations are on 15.29 and 15.330. Au-
stralia comes in fine from 1 to 2 a.m.
COK, Havana, Cuba, comes in with an
excellent signal throughout the eve-
ning. During the summer, Melbourne
came in on 15.135, R-9, S-9 at times,
9:45-10:45 p.m. Tokyo comes through
very rarely; has not been heard for
quite some time now.

TEXAS—From Beaumont, Texas,
Milton Teel reports he recently picked
up VL12, Sydney, Australia, 11.870, at
1:15 a.m. CWT. Radio Tokyo came in
at intervals the same night around 2
am. CWT on 11.725. He has been
trying to pick up Berlin at different

times, but with little success.
* * *

ABOUT "RADIO ATLANTIK"

From Bob Hoiermann, Alliance,
Ohio, we have the following timely in-
formation concerning the activities of
much-talked-about ‘“Radio Atlantik™:

“I have been listening to the clan-
destine ‘Radio Atlantik’ for over a
year now, and I shall give you some of
the information as to frequencies,
times, type of programs, et cetera,
which may be of interest to the read-
ers of Rapio NEws. Since we have
ousted the Nazis from France, this
station now announces itself as ‘Sol-
daten Sender West Angeschlossen der
Deutsche Kurzwellen Sender Atlantik.’
They did announce themselves as ‘Sol-
daten Sender Calais’, et cetera. ‘Sol-
daten Sender West’' operates on 410,
360, and 321 meters in the broadcast
band, and in conjunction with
‘Deutscher Kurzwellen Sender Atlan-
tik,” operates on the following short-
wave frequencies: 9.93, 9.80, 7.42, and
6.22 megacycles.

“During the afternoon and early
evening the frequencies in the 31-
meter band are the only ones I can

January, 1945
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ALLIANCE “Euess-Speed” Phono-motors

ALLIANCE RESUMES PRODUCTION on One Standard Model

® We are now able to return to production of one standard variation of Alliance
Model 80 Phono-motor, according to the following definite specifications and on

the prduction plan explained below.
STANDARD SPECIFICATION No. 811 — Turntable No. Y-278-S2; 110 Volt, 60 cyce, 3" Model 80

Production must be on the following practical basis under present conditions where there
are no large volume priority orders—namely, by accumulating a sufficient quantity of
small orders with necessary priority and making periodical single production runs at
such time as the gquantity of accumulated orders is ;enough to make this practical.
Priority orders (currently only orders of AA-3 or higher, with GOVERNMENT CON-
TRACT NUMBER and MILITARY END USE, or where certified to be used in Sound
Systems, Intercommunicating or Paging Systems, as exempted from under M-9-C) must
allow delivery time required to obtain a minimum practical production run; to procure
material for all orders in hand, and make one production run of the one type standard
unit only, for shipment on the various accumulated orders. e Check the above against
vour requirements, and if you have proper priority, communicate with us.
REMEMBER ALLIANCE—Your Ally in War as in Peace!
AFTERTHE WAR IS WON, WE WILL TELL YOU ABOUT SOME NEW AND STARTLING IDEAS INPHONO-MOTORS

ALLIANCE MANUFACTURING COMPANY
ALLIANCE, OHIO

Despite contraction and ex-
pansion caused by heat and
cold, HOWARD’S Octal Type
Base '‘seals out’ all moisture
and dirt by means of a gasket
seated on a sealing ring. De-
signed for use in radio tubes,
electrolytic condensers, and
practically all types of plug-in
equipment.
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NEWCOMB

EADY for immediate action
anywhere...only 39},
e pounds . .. a complete, power-
ful sound system. Remarkable volume! Users
report: practical on land up to V2 mile; at seq,
up to 2 miles.
Ideal for use in amphibious operations, ship-to-
ship communications where radio might be dan-
gerous, life saving operations, civilian or prisoner
control, cadet training, field instruction, any sim-
ilar activity,
Unit includes: microphone, amplifier, power
supply, loudspeaker. Write today for coms
plete specifications.

AUDIO PRODUCTS CO,
COMPLETE SOUND S5YSTEMS
Dept. M, 2B15 S, Hill 51, Los Angeles 7, Calif.

» hear.

REPAIR SERVICE

Hard to get new testing

instru-
ments? Let our well-equipped Ser-
vice Shop put your instrument in
tiptop condition. For the duration.
All makes; all repairs by experts.

PRECAUTION—Before you ship, be
sure to tell us make, model and
serial number, also age of instru-
ment, and what’s wrong . . . thank
you.

Authorized Supreme Service Station

BURLINGAME

A S SO0CIATES

Service Division 56

11 Park Place MNew York 7, N. Y.
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After 6 or 7 in the evening, the
31l-meter band fades out and I have
to listen to those on 7.42 or 6.22 mcs.
Their signals are pretty well QRM’d
by jamming stations and aircraft,
24 hours a day, but they skip in here
about 1 or 2 o’clock at night. About
half of an hour’s program is music
which is mostly popular dance music,
much of it American. Their record-
ings sound like very high class ones.
The other half of their time is devoted
to news and comments. They have
special programs for the Luftwaffe,
Navy, the soldiers on the Western
Front, in Norway, et cetera. These
may be announced as, for instance,
‘Meldungen Unseres Drahtlosendiens-
tes,” ‘Nachrichten fiir die Kamaraden
der Luftwaffe,” ‘Kamradschaftsdienst
fiir die Marine,’ ‘Luftwaffe Meldungen,’
‘Meldungen der Inneren Front,’ ‘Wehr-
macht Meldungen,’ and the like. Of
course, all this is in German for the
German armed forces and the German
‘home front.

“While Dr. Goebbels always refers
to the Russians as Bolsheviks, I have
noticed that DKSA, like the American

and English short-wave stations, refers
to the Russian army as Soviet or Red
army. In the latest Russian offensive
into East Prussia, DKSA reported the
exact number of towns and inhabited
places, and the number of people cap-
tured by the Russians. When our
bombers have bombed towns in Ger-
many, I have heard DKSA give the
exact names of streets, et cetera, that
were bombed out in these towns, and
perhaps the number of people killed in
certain factories that we had bombed.
That is certainly revealing informa-
tion that I'm sure the Nazis wouldn’t
want to be known!”
* L *
ACKNOWLEDGEMENT

Since INTERNATIONAL SHORT-WAVE
was started in June, 1944, the reports
received each month from readers and
monitors throughout the country, as
well as reports from stations through-
out the world, have been invaluable.
We regret, however, that space does
not permit listing all reports.

Address reports to Kenneth R. Boord,
% Rapi0 NEws, 540 North Michigan
Avenue, Chicago 11, Illinois.

Microphone Input Cireuit
(Continued from page 49)

signal output is in phase with the sig-
nal on the grid. No voltage gain re-
sults, the signal transfer being near
unity providing all the signal is taken
off the cathode resistor.

In selecting a tube for a cathode-
follower circuit, at microphone level,
care must be taken to select one with
low hum. The selection here is rather
wide if we use sharp cut-off pentodes,

‘'such as 6C6, 77, 6J7, and 7C7, con-

nected as triodes.

A practical application is shown in
Fig. 2. This unit can be made very
small.
keep the input from mike to grid well

Care need only be taken to’

shielded. A necessary precaution is to
remove any ground attached to the
main amplifier before placing the unit
into operation. Reverse the a.c. line
plug for least hum as one would with
any a.c.-d.c. unit. Least hum will oc-
cur when the ground side of the 110-
volt a.c. line is connected to the ground
side of the preamplifier, in which case
the microphone cabling and metal
chassis will not be at a 110-v. potential.

If the line is very long or a more
permanent installation is desired, some
amplification should be provided ahead
of the cathode follower. Such a unit
is shown in Fig. 3.

Be sure and include the line-ter-
minating resistor near the main ampli-
fier input. No detrimental effect oc-
curs from working the amplifier input
across the line. 30+

Fig. 3. Preamplifier with a single stage of amplification preceding the cathode fol-
lower. This circuit should be used where a long transmission line is necessary.

OPTIONAL BIAS
SYSTEM

[=]
o
=]
]
1
o

Bt I00-250 W

AMPLIFIER
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COLORADO OFFICER
HEADS FIFTH ARMY
COMMUNICATIONS
SYSTEM
N 1908, a thirteen-year old boy strung

his own telegraph circuit across the
town of Florcnce, Colorado. In 1944, as

Signal Officer for Fifth Army, Brigadicer |

General Richard B. Moran is still vital-
ly concerned with communications.

General Moran was born in Florence
and reccived his early education there
as a student in the Florence High
School. He was even then interested in
electricity and was determined to be-
come an electrical engineer. As a youth,
he gained practical experience with the
Mountain States Telephone and Tele-
graph Company, a Bell subsidiary.

In 1914, General Moran entered
Colorado State College at Fort Collins.
Campus activities (he was secretary and
treasurer of his ec¢lass and business
manager of the college annual) did not
prevent him from continuing to gain
actual experience in his chosen field.
He supervised a sub-station for the
Northern Colorado Power Company.

The general was cnrolled in College
ROTC, entering the infantry because
there were no signal courses offered.
He was commissioned a first lieutenant
of infantry in the Officers Reserve Corps
in 1916 and was called to active duty the
following ycar.

In December, 1917, General Moran
joined the 329th Infantry, 83rd Division,
then stationed at Camp Sherman,
Chillicothe, Ohio. He sailed for England
in May, 1918, and later went to France.
He subsequently was with the 108th
Engineers, 33vd Infantry Division, which
formed part of the Army of Occupation
in Luxembourg.

General Moran returned to America
in 1919, going to Fort D. A. Russcll (now
Fort Francis E. Warren) Wyoming. He
entered the Regular Army in 1920, After
a tour at Fort Benning, Georgia, as an
instructor in the Infantry School,
General Moran took the course as a
student. Thercafter he was ordered to
Fort Mommouth, New Jersey, where he
took the company officer’s course in
the Signal School, completing it in
1924. Following some months as infan-
try liaison officer at the Signal School,
General Moran transferred to the
Signal Corps in 1925. During 1926-29, he
was post executive officer at Fort
Monmouth.

Upon completion of a tour of Panama
where he served as Signal Officer of the
Pacific Sector, General Moran entered
the Army War College, graduating in
1939. This was followed by duty with
the Chief Signal Officer in Washington
where General Moran became Chief of
the War Plans and Training Division of
that office. Other tours were performed
with GHQ and later, with the Army
Ground Forces. During the performance
of those duties, General Moran was ob-
serving the signal communications
employed by troops on maneuvers, and
he made a detailed study of signal units
throughout the United States.

In De¢cember, 1942, General Moran
was requested by the Fifth Army Com-
mander. He joined the Fifth Army
Planning Group in Algiers and upon
activation of the Army, he became its
Signal Officer. He has been awarded the
Legion of Merit and Croix de Guerre
for various achievements, in his recent

position.

January, 1945
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Brach Marine Antennas and Mounts are now manufactured
100% for the service of Uncle Sam’s amphibian tanks, PT
boats, etc. But with the dawn of Victory we shall be ready
and able to utilize our enhanced experience and wartime
“know haow” in supplying the civilian requirements for
antenna equipment for ship-to-shore communication.

LS. BRACH

MFG. CORP.

World's Oldest and Largest Manufacturers of Radio Antennas and Accessories

55-65 DICKERSON STREET

. NEWARK N. J.

AND

pLecraoni ( (i) |
pevices 4
BURSTEIN-APPLEBEE CO

1012-1014 McGee St. ¢« Kansas City 6, Missouri

TRAIN FOR

;

== 12 WEEKS SHOP
ICS TRAINING

| WILL

FINANCE YOUR TRAINING

E Trained Radio-Electronics men needed
teday, and they will be needed after the war.
Prepare for the great opportunities now
in Radio-Electronics and 'I%levision.”Learn
by Doing.’’ Free employment service forlife after grad-
uation, Youcan *“Earn while learning™’. I'll inance
your trainingif you are short of money. Mail coupon
today for all details and big free book. We have fa-
cilities for men with physical disabilities. If you
have a physical disability of any kind write me
. hen you send the coupon. __ =
H. C. Lewis, Pres.. Radio-Electronics Div.,Coyne Electrical
School, Dept. 15-2K, 500 S. Paulina St., Chicago 12, Ili.
Send free book and full details.

NAME
ADDRESS -
CITY

ZONE STATE
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Basic electrical and radio theory in the simplest
possible language, written especially for those
without mathematieal or technical training.

Dozens  of comnlete how-to-build-it descriptions of
many types of receiving, transmitting, and test equipment

show practical applications. Hundreds of diagrams and
large photographs,

Enlarged war-training chapters include: expanded basic
principles, more test equipment which can be field-bulilt,
and mathematics for solving simple radio problems.

Over 600 pages, durably clothbound, gold-stamped.
From your favorite dealer, or from us, postpald please

add any applicable taxes.
$2.00 in Continental U.S.A. Elsewhere, $2.25

RADIO AND ELECTRONICS BOOKS
immediate Shipment on Mail Orders Anywhere

We stock nearly all radio and electronics books, and
can furnish any other currently-published one on short
notice. Send stamp for catalog. Currently popular

books include:
“Practical Radio Communication,’”” Nilson...... $6.00*
“Pnnc-ples of Radio,"’ Nenney ............... 3.50*
‘*Wlathematics for Raduomen Cooke.......... 4.00*
‘Raduo Physics Course,’’ Gh-rardl ............ 5.00*
*‘Radio Engineering Handbook,”” Henney....... 5.00*
‘“Radio Engineers’ Handbook, + Terman. .. .. ... 6.00%
**Theory and Aponl. of Vacuum Tubes,”” Reich,.. 5.00%
o Electromcs." Millman and Seeley\ ........... 5.00*
*®Radio Engineering,’” Terman,............... 5.50*
‘*Microwave Transmission,’”” Slater..,........,. 3.50*
‘*Basic Elec. for Commumcat:ons," Timbie..... 3.50*
‘“Elements of Radio.’’ Marcus. . .............. 4.00%
‘‘Understanding Radio.'' Watson and others,.... 2.80%
*“‘Elec. Essentials of Radio,”* Slurzberg........ 4.00%
“Prin. Aeronautical Rdo. Eng.’”’ Sandretto...... 3.50%
‘*Modern Radio Servicing.”’ Ghirardi........... 5.00*
“*Hyper and U.H.F. Engineering.” Sarbacher 000

“*Standard Handbook for Elec. Engrs.
“‘Cathode-Ray Tube at Work " Rider
“Frequency Modulat-on, Rlder N
**Radio Manual,” Sterting. . ...... .. .00
‘“*Measurements in Radio Engineering,’” Terman.. .
*“U.H.F. Techniques,’”’ 4 authors.. .. .......... 4,.50%
* Add 4% for domestic postare (including A.1".0.’s):
foreign. 10% ; in Calif. add 2% % sales tax.

EDITORS AND ENGINEERS
1420 North Highland Ave., Los Angeles 28, Calit

(" )
M/e widé lo
accﬁ‘uain[ you wilA

STHIIU.WCH

COILS
anc[
./4.Mocialec/ _/4Memé/iea

There is a Stanwyck coil for every appli-
cation in the Radio Frequency Spectrum —

coils that have met the requirements of
war and which will meet your requirements
when the war is won . . . Send for folder
describing our line and facilities.

STANWVYCK
’M/inc/ing Com,oany

K NEWBURGH NEW YORK )
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INDEX TO VOLUMES 31-32

AMATEUR Preconstruction Requirements for
(See also—Transmitters) Local Broadcast Stations (Hodg-
Dispersion Transmitter (Kline)..... 28 Dec. kins) ...l 38 Aug
Great Spiderweb, The (Colson and Standard Frequency Broadcast
Fleischman) .................. 37 Oct. Service ..., 50 Apr
Hams in Arctic Service (Shuart)... 53 July
Modulating Class “C” Amplifiers . CHARTS
(Post) oo 38 Dec. Audio-Frequency Power Output
Panoramic Reception (Read)...... 35 Mar. Chart R e - 40 June
Radio Amateurs—In War and Nomographic Evaluation of
Peace (Shuart) ............... 24 TJune Complex Nu.rpbers """""" 29 Mar.
Radio Law and Regulations Pen.lode Ampllhcahop Chart...... 45 Apr.
(Winter) ................ eeees 70 Dec. Rgsxstance or Capacitance Chart.. 31 Jan.
25 Years of Amateur Radio Ripple Factor Evaluatoin Chart.... 40 May
Progress (Read) .......... sees 43 July CODE
ANTENNAS Code Practice Oscillator (Cool). ... 95 Oct.
Mast Support for V.H.F. and U.H.F. e e :
Antennas (Cohen) 30 June (Velten) ........ ..o iiiinnnn 50 June
"""""" : Fast Keying Audio Oscillator
AVIATION (Bertram) ..........coiinvrnn. 41 Jan.
AACS Airways Radio Station..... 31 May Photronic Code Machine (Morse).. 25 July
A](:)é)riach) Control for Aircraft COMMUNICATIONS
ilbert) ... ... ... . . i 25 Dec. s
, ; Communications (Stoner) ........ 157 Feb.
}Jzu?ozr.lcthRg.dlo(ngmpa)ss (Eddy). 2?87 ljf\pbr Military Communications (Clark)... 76 Dec.
va et Hateie e AR lato g oo oaaoe = Radio Communication in the Field
uture Automatic Air Traffic Con-
trol Devices (Gilbert) 21 M (Gadler) .....coiiiieiiiiennnn. 42 Oct.
POEIU e 9 Radio Intelligence (Read)......... 25 Oct.
BOOK REVIEWS - Transport Communications for
A Start in Meteorology (Spitz).... 86 Jan. Highways (Curtis) ............ 37 Sept.
Basic Radio (Boltz).............. 48 June  U. H. F. vs. Microwaves—in Two-
Beloved Scientist (Woodbury). .. .. 46 May way Radio Communications
Direct-Current Circuits (Morecock). 60 Dec. (Freedman) ...............vuus 24 May
Electrical Essentials of Radio Wired Radio—Circuit Designs
(Slurzberg and Osterheld)...... 74 July (Turner) ....o.oviiiiiiiiinnens 29 Apr.
Electronics ..................... 48 June CRYSTALS
e U A TS T Axis Quartz Crystals (Whitehead). 203 Feb.
1lls) ....................... 60 Dec. C 1P s (G g ) 25 A
Experiments in Electronics and rystal Frocessing farrison). . ... g
C I : > Crystals for S. C. Sets........... 202 Feb.
ommunications Engineering :
(Schulz and Anderson)......... 40 Jan. ELECTRONICS
Fundamentals of Telephony Electronic Life Detector (Orton).... 70 Nov.
(Albert) ............ .. ... ..... 40 Mar. Electronic Microscope (Smith and
Fundamental Radio Experiments Picard) ....... .o .. 41 Nov.
Higgy) ..o 86 Jan. Electronics at Work (Hague)...... 40 Dec.
How to Pass Radio License Electronics in Medical Science ’
Examinations (Drew) .......... 72 July (Turner) . ..vvtienneeieiennnn. 32 June
llustrated Technical Dictionary Electrons at Work............ ..., 37 Aua.
(Newmark) ................... 46 May What Is Electronics? (Ryder)..... 23 Aug.
Maintenance and Servicing of
Electrical Instruments (Spencer), 44 Apr. (Ph liLEICTP.O'?:PT!CS 9
Marine Radio Manual (Strichartz). 76 July oloelectric Lquipmen
Music in Industry .............. . 64 Sept. Colorimetry (Shurkus) ........... 25 June
Plastics in the Radio Industry Electro-Optics (Shurkus) ......... 26 Mar.
{Kouzens and Wearmouth) . .... 46 May Fundamental -Optics (Shurkus).... 24 Apr.
Police Radio-'Phone Operating Radiometric Elements (Shurkus)... 32 July
Procedure Manual ............ 62 Nov. ’

Practical Radio and Electronics

Course for Home Study (Beitman)110
Primer of Electronics (Caverly).... 72
Radio Amateur’'s Handbook, The.. 44
Radio Audience Measurement

(Chappell and Hooper)......... 60
Radio Engineers’ Digest...... ... 62
Radioman’s Guide (Anderson)....114
Radio Servicing Course Book..... 62
Radio Servicing Made Easy

(Beitman) .................. 64

“"Roger Wilco” A B C of Flying
(La Borde)
Shop Job Sheets in Radio I (Auble) 74
Shop Job Sheets in Radio II (Auble) 60
Short-Wave Wireless Communica-

tions (Locknet and Stoner)...... 40
Successful Soldering (Taylor)..... 113
Technique of Radio Design, The

(VZ=3 )= 9 I 40

BROADC}_XSTING

Broadcast Stations as Frequency
Standards (Dexter) ...vevevesss 32

Apr.
July
Apr.

Auag.
Nov.

June

Dec.

Sept.

Apr.
July

Aug.

Jan.
Mar.

Mar.

Mar.

EQUIPMENT (TEST)

A-F Signal Tracers (Turner)....... 36 Jan.
Adapters for VoltOhmyst Junior .

(Dexter) ...cvvviniiinnnnneennns 35 June
Amateur’s Frequency-Deviation

Meter (Turner) .......o.vinues 42 Dec
Direct-Reading Capacity Meter

(Turner) .........ciiiiiniinen. 40 Sept.
Fast Keying Audio Oscillator .

(Bertram) ......oviuinenninnnns 4] Jan.
"Limits Bridge'’ for Production ) :

Testing (Silver) ............... 40 Qct. .
Low-Distortion Audio, Oscillators .

T e R 41 May /3
Master Tube Tester (Burnett)...... 34 Oct.
Modernize Your Oscilloscope

Mayo) «oveveiiiiininnns vees 48 Dec.

Multivibrator for Checking
Receiver Sensitivity (Silver).... 30 July

Q.Jig, The (Edwards)....... e 35 Jari. j

Serviceman’s VIVM-Capacity- - |
Ohm Meter (Flaherty).........: -48 Nov.

Simple Square-Wave Generator ' :
(TUIDIOI) vevevvrvoernnncacnnnne 30 ‘Mar. E
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Versatile Test Gadget (Merten). ..« 47

Nov.

Wartime V.T.V.M. Circuits (Turner) 47 July
FREQUENCY MODULATION
Educational FM Broadcasts 48 May
(Nathan) .........
FM in World War 11 (Marks). . ..243 Feb.
FM Station, WWZR (Utter)........ 21 June
Recording FM Bursts for Observa-
tion (Read) ............eoee-es 31 Nov.
GENERAL OR MISCELLANEOUS
Latest in Telephone Toll Service
(Glanzer) ........ e veieese 93 Oct.
Mathematics in Radio (Turner).... 79 Nov.
Noise Suppression on Small Boats
Davis) ... iii i ... 47 Oct.
Observations of Postwar Radio-
Electronics (Frank) .......... .. 92 July
Radio and the Blitz (Orton)....... 62 Aug.
Radio between Two Wars
(Harbord) ....evvnvevenes veee. 39 Tuly
INDUSTRY
Electronic Industry ....... viee-.. 44 Mar.
Mass Production of U.HF. Trans-
mitting Tubes (Coleman)....... 36 Nov.
Milestones in the Radio Industry
(de Forest) ...ovvvenenenen... 36 July
The Radio Industry............. 240 Feb.
Tropical Factors Affecting Electronic
Products Dytrt) .........«..... 32 Dec.
Wartime Production of Radio
Equipment (Glanzer) .......... 66 Sept.
Weather-Testing Walkie-Talkies... 32 Aug.
INSTRUCTION (COURSES)
Practical Radio Course (Ghirardi)
Part 20—Positive and Negative
Feedback ............... ... 49 Jan.
Part 21—Inverse Feedback .... 47 Mar.
Part 22—Inverse Feedback .... 5! Apr.
Part 23—Inverse Feedback .... 38 May
Part 24—Inverse Feedback .... 41 June
Part 25—Superheterodyne
Receivers ............ veeee. 72 Aua.
Part 26—Superheterodyne
Receivers ............ veeess 72 Sept.
Part 27—Superheterodyne
Receivers ....... veeesveese. 66 Oct.
Part 28—Preselector Circuits ... 52 Nov.
Part 29—Interference ......... . 51 Dec.
Theory and Application of U.H.F.
(Kiver)
Part 2—Velocity Modulation ... 32 Jan.
Part 3—U.H.F. Oscillator Tubes. 41 Mar.
Part 4—Transmission Lines .... 46 Apr.
Part 5—Transmission Lines .... 50 May
Part 6—Wave Guides ... ... ... 53 Aug.
Part 7—Wave Guides ........ . 58 Oct.
Part 8—Cavity Resonators ..... 56 Dec.
METAL LOCATORS
Mine Locators (Chappell)........ . 34 Mar.
METEOROLOGY
Meteorology (Arford) ............204 Feb.
Radiosonde ........... et 207 Feb.
Weather and War Above the
Clouds (Thickstun and Blanc)... 25 Nov.
Weather Maps for Radic Broadcast
(Reichelderfer) ............ .e.. 21 Apr.
MILITARY
Alaskan Theater (Carothers).....155 Feb.
American Forces Network (Porter). 32 Apr.
Amphibious (Brandstetter) ........ 195 Feb.
Army Pictorial (Lawton)......... 130 Feb.
Army Pictorial in ETO (Jervey)...129 Feb.
Britain’s Commando Communica-
tions (Barnard) .............. . 48 Apr.
Civilians in the S. C. (Compton)..235 Feb.
Communications in Pictures...... 26 Jan.
Communications Score D-Day
Triumph (Porter) verereereae. 23 Oct.
Depots (Clewell) .....cv.c.vuv... 96 Feb.
Distribution (Back) ............. 94 Feb.
Engineering (Colton) ............116 Feb.
European Theater (Rumbough).... 148 Feb.

Janunary, 1945

We want to take this occasion to thank
you as one of thousands of customers for
your business during the past year and for
your friendship and loyalty which means so

S el

OUR CENTRAL LOCATION GIVES
YOU QU/CKER SERV/ICE/

e —

much to us.

In these days of scarcity we have done
everything possible to bring you the best in
radio parts and equipment. In spite of ex-
isting shortages we have made available
thousands of items as shown in our printed
circulars. As additional equipment is re-
leased, we will be the first to have it.

Our New Year’s resolution is to continue
to give you the same quick service on ‘“‘hard-
to-get’’ parts as thousands have enjoyed
during the past year. Because parts move
so rapidly these days we intend to continue
our policy of publishing an up-to-date list of
merchandise every two or three months.
If you do not have our latest flyer—write

today.
%Mﬁ'ﬂ%—v
siry
Teo 7 Py

WIGFQ

HALLICRAFTERS

For many years we have been one of the
country’s largest distributors of Hallicrafter
equipment. We have Hallicrafters available
for immediate delivery on priority. For full
particulars, write.

I—"""—' Mail Coupon Today = = == ==

Wholesale Radio Laboratories

744 West Broadway

Council Bluffs, Iowa

D Send your reference Book ‘‘Tubes
and Circuits’’. Here’'s my 10c.

RN-1 |
|
|

D You bet I want a Tube-Base calcu- |
lator. 25¢ is enclosed.

D Ship me your free radio map. 15¢ is I

enclosed for packing and mailing. |
|
|
|
|

D Send your free flyer of hard-to-get
radio parts.

Name

Address.

Town. State

I
I
I am [] an amateur; [] experimenter; I
|

[J service man.

g g

OUR LATEST GET-ACQUAINTED OFFERS

TUBE AND CIRCUIT
REFERENCE BOOK

Here’s a handy reference
book that meets the demand
for simple, easy to understand
data on substitution of radio
tubes. Contains valuable tech-
nical information on tubes and
circuits. It’s a guide you'll re-
fer to time and again. Send for
yol_xé' copy today! Only 10c post-
paid.

CALCULATOR
ONLY 25¢

Here’s just the calculator you’ve been looking
for! Tells you quickly, tube characteristics that
enable you to substitute available tubes for those
hard to get. Only 25c. We pay shipping expense.

FREE Giant Radio
\ Reference Map
Time zones, ama-
teur zones, short wave
stations. Other valu-
able information.
Printed in colors: size
31 x4% ft. Yours free!
Send 15¢ to help with
{packing and mailing.

L i wadasTaRi

WE'VE GOT THOSE
HARD-TO-GET
RADIO PARTS

You’ll be surprised at
the many hard-to-get
parts we’ve been able to
get for you fellows.
Mikes, multi-testers,
meters and many other
items. They’'re yours as
long as they last. Send
for latest flyer. It’s full
of merchandise you’ve
been trying to get!
Stocks won’t last long,
so write today.

ralop
L I=m:':-"ﬁ'

WHOLESALE
RADIO LABORATORIES

COUMCIL BLUFFS, QWA

Tdd W. BWDY.

GET THE IMPROVED SUPER DRILL GRINDER

Grinds drill points from No. 42 to 1Y¢” diam-
Grinds old drills like new.
medium and long twist drills up to 11”. The
only drill grinder to give rounded points!

eter.

T
L

below
fur Lorrgl)r$lls~s

SRR e gy W e SRR

Adjustme a ==

GRIND YOUR DRILLS LIKE FAC-
TORY IN 25 SECONDS! (
fect center and clearance in three
different drill
MACHINE SHOP OR HOME WORK
SHOP SHOULD BE WITHOUT THE SUPER DRILL
GRINDER.
only $2.95, with your printed address — the SUPER
GRINDER will come to you by return mail postage paid.

939 West 6th Street, Dept. MK-1
Los Angeles 14

ONLY

529_5

COMPLETE!

Grinds short,

Get a per-

point angles. NO

Just mail your check or money order for

T he ideal tool
for the hobbyist!
Available now—
buy it today.

A. D. McBURNEY

California
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r R
A PERMANENT
MAGNET UNIT

. - This famous MODEL
ﬂ.;-t:%q’ s 1 permanent magnet

=d driver unit is ideal for
most high-power sound
projection installa-
tions. The unique mag-
netic structure em-
ploys a central cone-shaped magnet of
ALNICO, weighing 3 Ibs. 4 oz. with a
flux strength of 12,000 gausses in the
magnetic gap. Will not depreciate in
strength through shocks nor ageing.
Specifications: 16 ohms impedance; 18
to 20 watts continuous duty.

If you have an idea or a problem we offer
you these facilities:

® Development

@ Design

® Engineering

® Precision Manufacturing
® Marketing

*Your Post War Inquiries Invited.

ROWE Industries

ELECTRONICS DIVISION
3120 Monroe Street, Toledo 6, Ohio

_ y,

(OTE

l Get High Speed Without Nervous Tension
Amazing Book Shows How ‘’‘Crack’’ operators
¢ rely on something besides practice to develop ¢
their high speeds and proficiency; it explains
I the ‘‘knack’’ of sound-send and sound-con-
sciousness—the secret of speedy sending and
¢ receiving. Once you acquire these mental
processes, reading code becomes alinost second
| nature to you: just as the swing rhythm of a
dance band becomes automatic to musiclan
¢ and dancer.

Champions Endorse the Candier System .
Used in training Commercial Operators, Ama-
. teurs, and Radiotelegraph Specialists in Sig-
¢ nal Corps, Navy, Marine Corps, Coast Guard,
Naval Reserve, Airlines. Wherever the fastest
and most efficient operators are found, there
you will ind Candler trained men.
. If you want s-p-e-e-d, if you have any diffi-
culties in operating technique, If 40-50 and
more w.p.m. seem fantastic speeds to you—
send for this revealing book now. It’s yours
without cost or obligation. Simply send your
name and address.

CANDLER SYSTEM CO.

P. 0. Box 928 Dept. 2-A
Denver |, Colorade, U.S.A.
and at 121, Kingsway, Londen, W.C. 2, Eng.

oo EmmmE ¢ e coc D cc GEERS ¢ EIEEN 60 SRENEND
- = == —

Guaranteed Rebuilt

VIBRATORS —$1.00 ea.

Send old vibrator. For very prompt delivery, enclose
remittance and return postage. We rebuild any make
or kind of vibrator or relay. Send your old vibrator to

BEST VIBRATOR CO., Box 5802
Cleveland 1, Ohio
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Inspection Agencies (Harris)...... 118
Japan's Wireless War (Kiralfy).... 40
Jungle Broadcast (Hill)........ .s. 38
lend-lease .....ccovivveinnne . 214
MP Radio in the ETO (Tclley) .212
Maneuvers .....ccoveeeennnncenn 198

Marine Battle Broadcast System.. 56
Mediterranean Theater

(Washburn) ............... +s. 181
Military Personnel (Matejka)...... 125
Operations (Meade) .......... ... 121
Operational Research (Everitt),... 161
Organization (Code) .......... ... 88
Pacific Theater (Mclntyre)........ 153
Photographic Center (Herr)....... 249
Pigeons (Meyer) .............. .. 248
Plant Engineering Agency

(Parker) .................. vee.244
Procurement .................... 92

Radio in a Theater of War (Porter). 21

Radiomen in Iceland (Aguero).... 36
Radic—On a Flying Fortress

(Porter) ..........cevuivunnn A
Radiophoto (Hatch) ............. 218
Rock-Radio (James) ............. 49

Signal Corps Wac, The (Hobby)..246
Signals in Britain’s Army (Reid).. 56
Signal Supply in the ETO

(Shearer) ................¢.ut. 115
Signal Unit Survey Branch

(Stafford) ......vvviiii i 216
Sioux Falls Broadcasting System

Minoff) ........ciiiieiininn. 44
Soldiers in Mufti (Sontheimer)....239
Vehicular Radio (Messer)........ 210
V-Mail (Snyder) .......ccccvv.n. 126
Waterproofing (Hildreth) ......... 250
Wire to Tokyo (Wharton)......... 200
Women Radio Commandos

(Porter), ...iiiiiiiiiiiiinnas . 25

PHONO

A New Crystal Pickup Cartridge

(Bauer) «vvvinieinniiinn s 44

POWER SUPPLIES
Electronically-Regulated Power

Supplies (Kay) .............. . 38
RAILROADS
End to End Communications for
Trains (Dahl) ................. 29
Microwaves for Postwar Railroads
(Freedman) ................... 21
Transport Communications for
Railways (Curtis) ............. 32
Unique Radio Broadcast ((Butler).. 42
RECEIVERS
Modernize Those Police Receivers
(Lipson) «.veriiiiiiiiininnenns 44
RECORDING
Recording Laboratory—Library of
Congress (Read) .............. 42

Sound on Cellophane (Kempner).. 56
Soundscriber, The (Kempner)..... 43

SERVICE

Clearing That Intermittent (Gabin). 50
Design Tips for Rewinding Your

Own Transformers (Dolan)..... 32
G. L. Radio Servicing (Fernald).... 47
Let's Talk Shop (Marty) ...... vee 35

.............................. 35

Oscilloscope Applied to Radio Serv-
icing, The (Howard and Eddy).. 28
Postwar Opportunities for Service-
men and Technicians (Freedman)
Principles of Signal Tracing (Cook).
Problems of a Radio Serviceman
(Becker) ......civiiiiiiian.,
Repairing Defective Troplcally-De-
signed Transformers (Anderson).
Servicing Hints on Tube Substitu-

tions (Kay) ......ccvvveen 0a00a
Servicing—Radio Oscillators
(Crawley) ....... 80GB003000000

Feb.
Apr.
Mar.
Feb.
Feb,
Feb.

Sept.

Fab.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.
Feb.

Feb.
Feb.
May
May

Jan.
Feb.
June
Feb.
Oct.

Feb.

Feb.

May
Feb.
Feb.
Feb.
Feb.
Feb.

Sept.

Nov.

Nov.

Oct.

July

Sept.

Jan.

Sept.

Aug.
Aug.
Sept.

Sept.

ﬂﬂmamcuz; REMOVAL OF

SYLYAN WELLINGTON
COMPANY

to new and larger quarters.

Headquarters for radio hookup wire and
a full line of radio parts.

SYLVAN WELLINGTON COMPANY

269 Canal Street New York City 13, N. Y,
Canan 6-5811—I12

Serving radio trade since 1927

CATHODE
RAY TUBES

A find for experimenters
and hams. Standard 5
inch cathode ray tubes
Nos. 5BP1 or 5BP4 ideal
or scope, television and
experimental work,
Slightly used by U. S. v

govt tmI("l test work, .
uaranteed to give ex

cellent service. gBa.rgaln HEADPHONES
1ist of other tubes on They're hard to get but
request. Specify num- we've got ’em. Made
ber when ordering. Ex. for use in tank corps
press collect, helmets, 4000 ohms.

cord and _ phone plug.

onty 31200 =ehg H'$4.95

SET
) STARK'S

Dopt.
509 SO, STATE ST,
CHICAGO 5, ILL.

Mlles Fllmg & Recorder-Re roducor
ffords finstantaneous recordings and
playback of 8 eeches interviews, dictation, verbal
agreements and many useful functions.
Write for Bulletin and further detalls.

MILES REPRODUCER CO., Inc.
812 Broadway (Dept. RN-1) New York 3

PEN-OSCIL-LITE

Extremely convenient test oscillator” for all ra-
dio servicing; alignment @ 8Small as a pen e
Self powered @ Range from 700 cycles audio
to over 600 megacycles u.h.f., @ Output from
zero to 125 v. e In use by Signal Corps.

GENERAL TEST EQUIPMENT CO.
38 Acgylo Buffalo 9, N. Y.

ENGINEERS WANTED—

To save purchasing agent time, ielePhono
costs, waste effort, by getting quick 34"

ters from us. Why hunt and worry when we
can deliver. -

HATRY & YOUNG
203 Ann St. Hartford, Conn.

COMMERCIAL RADIO INSTITUTE

A radlo Tralning center for over twenty-four
years.

RESIDENT COURSES ONLY,
ACCREDITED FOR VETERAN TRAININQG -

‘Pre-induction. Broadcast. Marine Telegraphy.
Aeronautlcal Television. Serv
Classes now forming {or Mld ‘year term, Feb. 5th.
Literature upon request.

Dept. D., 38 W. Blddle St. . a

Baltlmoro 1, Md. 5

Specify SAUEREISEN
ACIDPROOF CEMENTS —COMPOUNDS

RADIO NEWS



Tube Substitutions for Radio Re-

cetvers (Kay) ... .. . . . . .. .. 40 Aug.

SOUND (ACOUSTICS, ETC.)
Sound Reproducer for FM (Stocklin) 36 Dec.

Theater Acoustics (Moody) ....... 29 Aug.
TELEVISION
Postwar Television (Glanzer)...... 46 Mar.
Television’s Postwar Possibilities
Glanzer) ......,. .. ... ....... 120 July
TESTING
Amplitude Modulation Measure-
ments (Dexter) ............... 60 July

Government Acceptance Tests of
Airborne Electronic Equipment
(Coe) . 83 Aug.
Inductance Measurements (Dexter). 28 Jan,
Loud Speaker Response Measure-

MENts sasgva gsenngQasve e fiss 35 Apr.
.............................. 32 May
Square-Wave Testing of Amplifiers
(Williams) .........coiiiimnnn. 24 Jan.
THEORY
Advanced Radio Theory for FCC
Operator’'s Exams (Winter). . . .. 50 Oct.
Functional Analysis of Radio and
Electronic Theory (Cook)....... 46 June
Inductive and Reactive Effects in
Straight Leads (Jackson) ....... 42 Apr.
Oscillations Simplified (Post). .. ... 35 May

R.F. Impedance Matching (Post).. 51 Aug.
Radio Theory Review—For FCC
Operator Exams (Winter)....... 48 Sept.
Theory of Wave Analyzers (Turner) 44 Oct.
Transients and Time Constants

(Tatz) ...t 58 Sept.
You Will Never See an Atom
(Goodell) ..........viiiininn. 53 Apr.
TRAINING

ESMWT Training Courses (Kay).. 45 Jan.
Gallups Island Goes to War

(Canavan) ............cc.ovuen. 28 Nov.
Military Training (Gillespie)...... 187 Feb.
Radio-Navigation Training in the

C.AP. (Weitzer) .............. 46 Dec.
Signal Corps Radio School....... 28 July
Training Army Photographers

(Gaskill) ..., 128 Feb.
Visual Aids (Redding)............ 191 Feb.

TRANSMITTERS
(See Also—Amateurs)
Large Transmitter Construction... 34 Aug.
Low-Frequency Radio Telephone

Transmitter (Silver) ........... 28 May
Low-Frequency Transmitters for

Arctic Use (Miller)............. 31 Dec.
6-8 mc. Portable Transmitter

(Maron) swei.ons@reg ses oo . 48 Aug.

TRANS.-RECVR.—TRANSCEIVERS
Canadian Walkie-Talkie ......... 48 Jan.
Mobile Transciever for 2Y2 Meters

(Bowman) .................... 38 June
Postwar Two-Way Radio Systems

(Freedman) ...........ccvuun.. 24 Mar.
SCR-284, The (Noble)............. 38 Sept.
2V2-Meter Transceiver for WERS

(Bowman) ..............cc... . 38 Apr.

TUBES
The Saga of the Vacuum Tube
(Tyne)
Part 9—Western Electric Type
101 ..o iemme i e arans 38 Jan.
Part 10—Tube Development from
1914 to 1918........cou.. ... 50 Mar.

Part 11—Unusual Earlier Tubes 54 Apr.
Part 12—De Forest's Develop-

MeNnts ssm -t @i apaeseins 52 June
Part 13—General Electric’'s De-

velopments ..........o0viun. 46 Sept.
Part 14—Further General Elec-
tric Developments .......... 56 Nov.
—{30
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ACTUAL SIZE

ENRICH THE BEAUTY

with a UNIVERSAL MAGNETIC PICKUP that may be at-

tached to Mandolins, Spanish or Hawaiian Guitars, and
similar stringed musical instruments. Easily adjusted to any
string height.

LECTROLAB PRODUCTS

Manufacturers and Designers of Electronic Devices

2806-10 W. HARRISON STREET * CHICAGO 12, ILLINOIS

you want

® CRYSTALS
® CABLES
@ HARNESSES

® ELECTRONIC
ASSEMBLIES
©® CABINETS
A

Telephone Peru, Indiana
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Serving the Radio and Electronic Industries with precision engineered products.

Wm.T.Wartace Mrc. Co.

General Offices: PERU, INDIANA
Cable Assembly Division: ROCHESTER, INDIANA
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WEEKS
(OURSEIN

At Coyne you *“‘Learn by Doing’ on
real machinery and equipment. Trained
Electrical men needed now. Electri-
city offers you opportunities for the
best jobs today,and areal peace-time
future.Don’t let the opportunities of
peace-time catch you unprepared.
Get your electrical training now.

EARN WHILE LEARNING, JOB
HELP AFTER GRADUATION

The place to get your electrical train- }
ing is at Coyne. We have been training
men and young men for 45 years — by
the famous*‘Learn by Doing’’ method
in the great Chicago shops of Coyne.
Many do part time work to help out
with expenses. Free lifetime employ-
ment service when you graduate.

Right now I'm including extra train-
ing in Industrial Electronics at no
extra cost. Send coupon now for Free
Book and details. No obligation; no
salesman will call. I want to send you the facts
and let you decide. Mail coupon today.
[P E R F T X R R R BN R R R R R N O R NN N N ¥ J
H. C, LEWIS, President
COYNE ELECTRICAL SCHOOL
500 S. Paulina St.. Dept. 15-81, Chicago, 12, IIL.
Send me your Free Book and tell me about your
plans to help me.

We have facil-
ities for men
with physical
disabilities. It
you have a
physical disa-
bility of any
kind write me
whenyousend
the coupon,

L

¢ WORK SHOP!

zf‘é"den

Nwihg

Easy to Plate CHROMIUM
GOLD, SILVER, NICKEL, COPPER

. For Pleasure and Profit!

H you have a workshop—at home
or in business—you need this new
Warner Electroplater. At the stroke
of an electrificd brush. you can
clectroplate models and projects —
you can replate worn articles, fau-
cets, tools, fixtures, silverware, ete
with a durs ible, ﬁ]nrkhm. coat of
metal | . Gold, Silver, Chromium,
Nickel, Copperor Cadmium, Method
Is easy. simple. quick Everything
rurmshod—equlmnent complete,
ready for use. By doing a bit of work
Jor others, your machine can pay for
itself within a week, SO0 make your
shop complete by getting a Warner
Elcctroplater right away Send to-
day for FREE SAMPLE and illus-
truted literature. ACT AT ONCI!

WARNER ELECTRIC CO.. DEPT. A 33
360 North Michigan, Chicago 1, ltinois

. HI'JI.'IEL MARERS
& MAINTENANCE
® HOBBY SHOPS
& HOME SHOPS
* SALVAGE ®ARTS

WARNER ELECTRIC C0., 360 N. Michigan, Chicago 1,Dept.A-33

: Centlemen: Send’ I'ree Sample and Detalis to: :
8 Name [ ]
[ ] [ ]
) Address 1
1 City State !
"----------------I---------‘l

SPEAKERS RECONED!

$2.00
$2.25

|=
=
[

6"—$1.20 10"~
8"—$1.65 12"—

PROMPT SERVICE
EXPERT WORKMANSHIP

DISTRIBUTING COMPANY
130 SO. YORX 5T. + ELMHURST, ILLINOIS

140

$1.00
—$1.10

Spot News
(Continued from page 128)

intercity relay channel for transmis-
sion of programs simultaneously from
a number of stations or directly to a
specific theater or theaters in inter-
connecting cities will be necessary.
This will require a frequency band
of 1500 megacycles in 20-megacycle
widths between 300 and 6300 megacy-

cles. Mr. Larson pointed out that the
present wire line facilities, including
coaxial transmission lines, are not

suitable for this service because of
their channel width limitations, High-
fidelity television, he says, requiring
20- to 60-megacycle widths needs radio
facilities. And, of course, mobile links
and relay systems are much more
feasible with radio, he said.

Personals . . .

Phillips Carlin has resigned as vice
president in charge of program opera-
tions of the Blue network. Mr. Carlin
began his radio career as an announcer
with WEAF in 1922. He is expected
to go to the Mutual network to direct
their news, special events, and program
operations. Edgar Kobak who re-
signed from the Blue network some
weeks ago has been appointed presi-
dent of the Mutual network. . W.
E. McFarlane, who was one of the
founders of the Mutual network, died
recently. . . . Morris Pieree has re-
turned to this country to resume his
post as engineer and supervisor for
station WJR, WGAR, and KMPC. He
was the chief engineer of the Psycho-
logical Warfare Division. . . . Adelf
L. Gross has left the Terminal Radio
Corp., where he was treasurer. For
the past year Mr. Gross has been with
the Electronic Research Supply
Agency in New York. . . . James M.
Rasmussen is now general sales man-
ager of the manufacturing division of
Crosley. . . . br. W. L. Everitt has
been elected president of the Institute
of Radio Engineers. He has also been
appointed professor and head of the
department of electrical engineering
at the University of Illinois. At the
present, Dr. Everitt is with the Signal
Corps on special loan. . . . Dr. Rob-
ert W. King, first editor of the Bell
System Technical Journal has been
named assistant to the president of

ATE&T.
—B0-
PHOTO CREDITS

Credit

Page

25, 26 27 28, 47.
. Frank Ross, Staff Photographer

29, 30, 31. .Allen B. Du Mont Labs., Inc.
35 (OP) .vvviveteasasnesseaes. .N.B.C.
38 ..., 560600080000 66000000 .C.B.S.
40 (bottom), 41 42.....General Electric
40 (tOP), 53 .ucvvrrvenonnnnnnnns R.C.A
L T e Philco’
49........ Weessssscese.-...Shure Bros.
50 (bottom) ..oo0vuue... Balaban & Katz

70...ieveeeeessss.20th Ferrying Group
116... .Baltimore & Ohio R.R.

Rate 20c per word, Minimum, 10 words

. anyone, send for Form

CORRESPONDENCE COURSES

FREPARE now for tremendous opportunities in
new fields of Radio after the war. Training for
Federal licenses. Write for particulars. Amer-
ilc(;mNRag_io Institute, 44 East 23rd St., New York

USED Correspondence Courses and Educational
Books sold or rented. Inexpensive. Money-back
guarantee. Write for Free Catalog listing 4000
bargains.—(Courses Bought.)—Lee Mountain, Pis-
gah, Ala.

CORRESPONDENCE Courses and self-instruction
books, slightly used. Sold. Rented. Exchanged.
All subjects. Satisfaction guaranteed. Cash paid
for used courses. Complete information and 92-
page illustrated bargain catalog FREE. Write
Nelson Company, Dept. 2-59, Chicago 4.

RADIO ENGINEERING

RADIO Engineering, Broadcasting, Aviation and
Police Radio, Servicing, Marine Operating and
Electronies taught thoroughly. Expenses low.
Write for catalog. Valparaiso Technical Institute,
Dept. N, Valparaiso, Ind.

PATENT ATTORNEYS

INVENTORS—Before disclosing your invention to

“Evidence of Conception” ;
“*Schedule of Government and Attorneys’ Fees”

and instructions. Sent free. Lancaster. Allwine
g Rommel, 414 Bowen Building, Washington 5,
o (BF

PATENTS SECURED. Two valuable booklets sent
free. Write immediately. Victor J. Evans & Co.,
948-A Merling Bldg., Washington 6, D, C.

RADIO EQUIPMENT

RADIO Service men and experimenters send for
our giant radio catalogue. Save dollars. United
Radio Co., (1000M) Newark, N. J.

FOR SALE

SELENIUM Rectifiers—half wave, 4% Amperes,
10 volts, $4.50, Full Wave, 3 Ampere, 10 volts,
$1.85, 30 Volts, 1 Ampere, $3.49, Schematic 8F
A.B. Eliminator using 14 Ampere Rectifier, 2jc.
Free with order, list free. Milton Bursma, 105
Avondale, Jackson, Mich.

BUZZER Code Practice set complete with key,
battery and instructions. Sends real wireless sig-
nals. Only $1.65. Two sets $3.00. Guaranteed.
Rathert Electric, Dept. N, Cresco, Iowa.

BUILD a radio, complete kit with tubes, $9.95,
details. Radio, 9418 Avenue ‘““A’’, Brooklyn, N. Y.

WANTED
SONG Poems wanted to be set to music. Send
poem for immediate consideration. Five Star

Music Masiers, 420 Beacon Bldg., Boston 8, Mass.

MISCELLANEOUS

RADIO Book Catalog. Out soon; new complete
catalog of radio books and manuals for beginners
and experienced radio men. Write for your free
copy of Catalog 4. Radionic Eqmpment Co., 170
Nassau St., New York 7, N.

METERS, Instruments, Vacuum-tube Voltmeters
repairs and Recalibrated. Immediate service and
guaranteed workmanship. The Moring Co., 1414
Main St., Lynnefield Centre, Mass.

,

HELP WANTED

HELP Wanted: One auto rédno’ service specialist,
salary $200.00 a month. Munroe Radio Servnce,
111 Shelby St., Kingsport, Tenn,

RADIO NEWS
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PICTORIAL PORTFOLIO

HE n?erios of full page illustrative ad-

vertisements published in RADIO
NEWS the Past year by the Universal
Microphone Co., Inglewood, Cal., has
been reprinted in portfolio form with
more than a dozen pictures depicting
various stages in the advancement of
communications through the ages.

The pictures. by Los Angeles artist
Keith Thomas, start with the early days
of the Phoenician and Greek runners
and end with a modern drawing from
World War 11. )

The serics has attracted wide and
favorable attention and has been in
demand by schools and colleges for
classroom study. Several Army posts
also have requested permission to use
them for research work, and at least
one encampment has reproduced the
Thomas creations in mural form for
study-hall decorations.

Interesting, instructional, and edu-
cational, the series was published in
January. The pictures are of suitable
size and arrangement to frame for
office, den, or hobby room. Brief de-
scriptions accompany each illustration
to describe the successive steps in the
advaneement of communications
methods.

The pictorial portfolio is being distri-
buted without charge from the Ingle-
wood plant of the company.

Introduction to Television
(Continued from page 52)

tube’s electron gun. The beam from
the picture tube’s electron gun, in step
with the motion of the pickup tube
beam, scans a fluorescent screen.
However, instead of releasing a
charge the intensity of the beam itself
is changed in accordance with the
variations of the received signal. Con-
sequently, the illumination of the
screen is varied point-by-point and
line-by-line, reproducing the original
relative light distribution of the image,
on the screen of the receiver tube.
Two other types of informat.on
transmitted on the television signal
are synchronization and blanking. The
synchronization signals are a series of
rectangular pulses which keep the
scanning beam of the television picture
tube in step with the scanning beam
of the pickup tube. Consequently, the
receiving tube beam is always directed
toward the same relative spot on the
fluorescent screen as the pickup beam
is scanning, at the same moment, on
the mosaic. The sync pulses also set
the time at which both scanning beams
snap back from left to right and from
bottom to top. Since a definite time
interval is required for the beam to
snapback or retrace, a retrace line
would ordinarily be visible on the
screen. Another pulse, called a
blanking pulse, removes this possibil-
ity by shutting off the beam from the
electron gun during the retrace inter-
vals. Next month’s installment dis-
cusses in detail the scanning process
and construction of the standard tele-
vision signal.
—Bo- ' \

January, 1943
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SPEED UP REPAIRS WITH THESE G-C AIDS!

I

GENERAL il fEMENT g
RADIO CHEMICAL LABORATORY %
g
e
7 N
%
: 5

FREE
STEEL :
CABINET & |
‘1 G-C Dial Belt Kits o 4.5 Chemical e V" g
ew impr . =
Exact replacement woven Laboratory Useful hundreds of ways.

3 H | .
fabric belts, Easy to '“s":: Twenty 2 oz, bo"le5f~ A: Tests AC and DC lines,
— no stretching — no aa- complete assortment of ce

s \ olarity, fuses, etc.
justments — a perfect fit | onys, solvents, coil dopes, pE @ A

You can’t afford to be

i i etc.
time. Kits come with  jybricants, cleaners, : . fagrs
i e"efvso m:oo 200 or 300 Brushes in bottle caps. In-  without this b‘::ns}:,o'e,_
25' ' ' dexed s'eel rock. purpose trov
o belts.

m Your Radio Parts Jobber

F
pei P sK FOR G-C PRODUCTS

ALWAYS A

"GENERAL CEMENT MFG. CO.

& “*ROCKFORD, ILLINOIS y
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HOLLISTER<SS CRISTAL (0.

%Mﬁ Colorade
QUARTZ OSCILLATORS SINCE ;927

Statement of the ownership, management, circulation, etc., required by the Ac S a

1912, and Marech 3, 1933. of Radio_ News, published monthly it (‘hicatgso,m’l)(f.o.ngrr:)fb (l)){rAulauslt'iE’
State of Illinois, County of Cook, ss. Before me, a notary public in and for the State and county afore-
said, personally appeared A. T. Pullen, who, having been duly sworn according to law, deposes and says
that he is the business manager of Radio News and that the following is, to the best of his knowledge and
belief, a true statement of the ownership, management (and if a daily paper, the circulation), etc., of the
aforesaid publication for the date shown in the above caption required by the Act of August 24 1912, as
amended by the Act of March 3, 1933, embodied in section 537, Postal Laws and Regulations, printed on the
reverse of this form, to wit: 1. That the names and addresses of the publisher, editor, managing editor,
and business managers are: Publisher, Wm. B. Ziff, 540 N, Michigan Ave.. Chicago 11, Il.; Editor,
1B. G. Davis, 540 N. Michigan Ave., Chicago 11, 111.; Maunaging Editor, Oliver Read, 540 N. Michican
Ave., Chicago 11, IN.; Business Manager, A. T. Pullen, 540 N. Michigan Ave., Chicago 11, 11l. 2, That
the owner is: (If owned by a corporation, its name and address must be stated and also immediately
thereunder the names and addresses of stockhclders owning or holding one per cent or more of total amount
of stock. If not owned by a corporatidon, the names and addresses of the individual owners must be given.
If owned by a firm, company, or other unincorporated coneern, its namme and address, as well a5 Those o euch
individual member, must be given.) Zitf-Davis Publishing Co., 540 N. Michigan Ave., Chicago 11, Ill.;
A. 7Zift, 540 N. Michigan Ave., Chicago 11, 11l.; W. B. Zift Co., 540 N. Michigan Ave., Chicago 11, IlL.;
S. Davis, 540 N. Michigan Ave., Chicago 11, Ill.; Wm. B. Zitf, 540 N. Michigan Ave., Chicago 11, 11l ;
B. G. Davis, 530 N. Michigan Ave., Chicago 11, Ill. 3. That the known hondholders, mortgagees, and other
security holders owning or holding 1 per cent or more of total amount of bonds, mortgages, or other
securities are: (If there are none, so state.) None, 4, That the two paragraphs next above, pivinz the
names of the owners, stockholders, and security holders, if any, contain not only the list ot stockholders
and security holders as they appear upon the books of the company but also, in cases where the stock-
holder or security holder appears upon the books of the company as trustee or in any other fiduciary rela-
tion, the name of the person or corporation for whom such trustee is acting, is given; also that the said
two paragraphs contain statements embracing affiant’s full knowledge and belief as to the circumstances
and conditions under which stockholders and seeurity holders who do not appear upon the books of the
company as trustees, hold stock and securities in a capacity other than that of a bona fide owner; and
this affiant has no reason to believe that any other person, association, or corporation has any interest
direct or indirect in the said stock, bonds, or other securities than as so stated by him. 5. That the
average number of copies ot each issue of this publication sold or distributed, through the mails or other-
wise, to paid subscribers duriny the twelve months preceding the date shown above is ....... oo,
(This information is required from daily publications only.) Arthur T. Tullen, Business Manager. (Sig-
nature of business manager.) Sworn to and subscribed before me this 26th day of September, 1944.
[Seal.] Wm. F, Hennessey, Notary Public. (My commission expires June 30, 1948.)
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Transmitting or Receiving

RADIO STATION
TEGHNICIANS

MEN AND WOMEN

*~ INDUSTRIAL +

MAN-POWER BUREAU

for Pointto-Point International
Radio- communications Stations
in the United States.

ENGINEERS....

Are You Concerned With ?
| YOUR POST WAR FUTURE .

The Federal Telephone & Radio Corporation, the " P " om

: e need the followi ersonne en
manufacturing unit of the International Tele- | [§" s Sxperionce of vocont grad.
phone & Telegraph Corporation with its multi- uates considered.
ple business activities extending to all parts of ® ENGINEERS

Applicants must possess at least
Second Class commercial Radio-
telegraph Operator’s License.

Essential workers need release
statement.

Apply weekdays except Satur-
days between 10 am and 3 pm

the civilized world, will accept applications from ELECTRONICS
or write experienced men for immediate employment ELECTRICAL
with almost limitless post war possibilities. [N}JE%LOANICAL
PERSONNEL DEPARTMENT These positions should interest those with an CHEMICAL -
eye to the future and whose interest lies in TRANSFORMER DE-
R.c.A. cuMMUN":ATIBNs, lﬂc. forging ahead with this internationally known SIGN

organization who i ® SALES AND APPLICA-
ga se expansion plans for post TION ENGINEERS

64 Broad Street i war are of great magnitude covering all types PHYSICISTS
NEW YORK 4, N. V. of radio & telephone communications. Advance- DESIGNERS
DRAFTSMEN

ment as rapid as ability warrants. Majority of
positions are located in the New York area!
Essential workers need release statement.

Look Ahead With Federal!

It 'nconvenient to apply in person, write letter in full, detailing
about yourself, education, experience, age, etc., to Personnel Manager. |

FEDERAL TELEPHONE & RADIO CORP.
39 Central Avenue

TOOL DESIGNERS
TECHNICAL WRITERS

Research & Development
Exceptional opportunity for young tech-
nically trained radio man to join the
research staff of large, progressive
company. This is a permanent posi-
tion with splendid postwar future.
Starting salary $200.00 per month with
periodic increases. Assurance of sub-
stantial earnings. For a personal inter-
view please give us (in complete con-
fidence) your educational and technical
background, age, religion and draft
status. Our own organization knows of
this advertisement.

EAST NEWARK NEW JERSEY

Reply
c/o RADIO NEWS Box 380 -
=1 . " )
SALES ENGINEER HELP WANTED Vacuum Tube Engineers

FOR TUBES

One of our large Pennsylvania

Eastern division of national electronic
manufacturing company has position
for sales engineer familiar with use
of tubes in varidus types of electronic
apparatus. Man should have merchan-
dising and engineering background,
knowledge of industry, and executive
ability. He must be able to talk to
technicians in factories, work with
people and supervise a small staff of
salesmen. Good salary and bonus.
Write for full details to: Dept. 2R,
Box 429, Grand Central Annex, New
York 17, N. Y. |

== I

= - —

WANTED

ENGINEER

EXPERIENCED IN THE
MANUFACTURING OF

TRANSFORMERS

GOOD FUTURE WITH
GOOD SALARY

Our employees have been informed of this Ad

LOCATION

CHICAGO

Box 379, ¢/o RADIO NEWS
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TRANSFORMER &
SMALL ELECTRIC
MOTOR MEN

ENGINEERS
DESIGNERS
DRAFTSMEN
TECHNICIANS

For war time and post-war design and
development of intricate, specialized,
hermetically sealed transformers, and
special purpose fractional h.p. motors.

Write, giving details about age, ex-
perience, past salaries to

SPERRY

GYROSCOPE COMPANY, INC.
RESEARCH LABORATORIES
STEWART AVE. AND CLINTON RD.
GARDEN CITY, NEW YORK

-and control of processes and re-

kSOO Fifth Ave,

plants has openings for graduate
physicists “or electrical engineers
with previous experience in the
manufacture of vacuum tubes. The
work will involve the development

sponsibility for maintaining low
shrinkage ratios.

These positions place a high
premium on men who can work co-
operatively and understandingly
with others.

We will arrange early interviews
for qualified applicants who furnish
full details concerning age, educa-
tion, previous experience and sal-
ary expected.

SYLVANIA ELECTRIC
"PRODUCTS INC.

Industrial Relations Department
New York, New York

).

RADIO NEWS



"This section i designed te help the radie industry obtain trained, experienced,
teehnical men te facilitate vital war production. Before applying for any of these
positions consult your local United States Employment Service office to determine

War Manpower Commission regulations concerning the changing of jobs. If you are
alrcady empleyed in war work at your highest zkill, stick to your present job."

IS /o412 OPPORTUNITY HERE?

Think this over carefully. Where do you go from the spot you’re in now?
Are your surroundings friendly and full of promise for the future? Con-
sider now the place you might fill in the electronic industry leadership
assured to the fine staff of engineers, scientists, technicians at NATIONAL
UNION RADIO CORPORATION. We're all young in years and ideas
though most of us are old in electronic experience. We enjoy working to-
gether. We know we’re going places! We’'re inviting you to join us if
you have the qualifications. If you’re looking for a success pattern for
your future, it may be here with us at National Union. Find out! Come
in and talk it over or write us!

NATIONAL UNION WANTS:

* QUALITY CONTROL ENGINEER AND SENIOR TUBE ENGINEERS
—These men MUST have executive ability and extensive experi-
ence with radio tube manufacture. The pay and opportunities are
commensurate with your ability.

* COMMERCIAL ENGINEERS—Men with pleasing personalities, initia-
tive and a knowledge of vacuum tube applications.

* TEST EQUIPMENT ENGINEERS—Men with special interest in circuit
design and applications.

* QUALITY CONTROL MEN—Statistical Training is chief requirement
though a knowledge of vacuum tubes will help.

¥ JUNIOR ENGINEERS—MEN or WOMEN—If you have a college degree
in Physies, Electrical Engineering, Mathematics or Chemistry and
are the type of young person who is able to ‘go places,’” you’ll be
starting with your best foot forward if you are accepted at
National Union Radio Corporation.

* FOREMEN and ASSISTANT FOREMEN—Men with foremanship expe-
rience in exhaust, stem or grid operations in radio tube manu-
facture.

* TECHNICIANS, CIRCUIT MEN—Maybe you’ve been repairing radios,
maybe you’ve gained a knowledge of circuits by working on test
equipment. It makes no difference either way if you have the ‘know
bow’ of circuits write us about the opportunities we have to offer!

WOMEN!

We have a number of fine young women engineers with us now. We need
more. If you have a degree in Electrical Engineering, Physics, Chemistry
or Mathematics and are seeking career opportunities, investigate.

Phone or Write

DR. L. GRANT HECTOR

Director of Engineering

NATIONAL UNION RADIO CORPORATION

RESEARCH LABORATORIES

Plane St. at Raymond Blvd.
Newark 2, New Jersey

WMC RULES OBSERVED

AWAR JOB FORYOU
Men and Women Wanted
for

RADIO WORK

at

WESTINGHOUSE

Radio Amateurs, Radio Service Men,
Ex-Service Men with Radio Training,
Girl and Women Graduates of
Radio Training Courses

are
needed to test
Radio and Electrical Equipment

All grades of positions open to fit
individual electrical background.

Apply by letter or in person
to

Westinghouse Electric and Mfg. Co.
2519 Wilkens Ave.—Baltimore 3, Md.
or
Susquehanna and Front Streets
Sunbury, Pennsylvania

Those now employed at highest skill

WANTED

RADIO LICENSED AMATEURS

thoroughly familiar with all types of parts, tubes,
meters, test equipment, recelvers, transmitters,
ete,, capable of dealing with our industrial ac-
counts, Permanent position; excellent salary;
splendid opportunity for some one residing in
metropolitan New York area.

SUN RADIO & ELECTRONICS CO.
212 Fulton 8t. New York 7, N. Y.

Technical Writers Wanted!

Engineers and physicists who have had ex-
perience in (spare time) writing technical
manuscripts on electronic design or applica-
tions including radio. television, facsimile,
etc. Highest rates.

Reply Box 310, ¢c/o RADIO NEWS
540 N. Michigan Ave., Chicago 11, Il,

January, 1945

in essential industry need not apply

Wanted
ENGINEERS

Radio

* Electrical
Electronic

* Mechanical
Metallurgical

* Factory Planning
Materials Handling
Manufacturing Planning

Work in connection with the manuface
ture of a wide variety of new and ad-
vanced types of communications equip-
ment and special electronic products.

Apply lor writel, giving
full qualifications, to:
R.L.D., EMPLGYMENT DEPT.

Western Electric Co.

100 CENTRAL AV., KEARNY, N. J.

*Also: C.A.L.
Locust St., Haverhill, Mass.

Applicants must comply with WMC regulations
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COMPANY

Aerovox Corporation................
Alliance Manufacturing Company..

Allied RadioCorp...................
American Condenser Co.............

American Phenolic Corporation..... Evans Associates, Inc........... 97
American Television & Radio Co..... Frizzell Advertising Agency, Inc.117
Audak Company.................... Hart Lehman Advertising....... 8
Audel, Publishers................... Grant & Wadsworth, Inc....... 132
Parker & Williamson................ Harry P. Bridge Co., The....... 78
Bell Telephone Laboratories.........N. W. Ayer & Son, Inc.......... 115
Best Vibrator Co.. ... ... ... ... i i i e 138
Brach, L. S. Mfg. Corp.............. United Advertising Agency ....135
BrunoTools...............ccvuuin. West-Marquis, Inc............. 110
Burgess Battery Co.................. Howard H. Monk & Associates.. 94
Burlingame Associates.......c.vuur et rnenen e e e 134
Burstein-Applebee Co............... Frank C, Whalen Adv. Co 135
Candler System Co.................. Van De Mark Advertising, Inc..138
Capitol Radio Engineering Institute . Henry d. Kaufman Advertising.. 76 .

Centralab...........................

PAGE No.
.147

AGENCY
Austin C. Lescarboura & Staff.

.Campbell-Sanford Advertising

Company........cooeveueuenn
Henry H. Teplitz...............
Michael F. Mayger, Advertising.108

Gustav Marx Advertising Agency 21

Cincinnati Electric Products Co...... Perry-Brown, Inc............. 90, 91
Commercial Radio Institute..................... ... iiiiiiinnnnn. 138
Concord Radio Corporation.,......... Shappe-Wilkes, Inc.......... ... 62
Connecticut Telephone & Elec. Div. . Wilson & Haight, Inc., Adv..... 10
Cornell-Dubilier Electric Corpora-
tion. ... .. Reiss Advertising............... 103
Cornish Wire Company, Inc.........Hart Lehman Advertising....... 128
Coyne Electrical School............. Mcdunkin Advertising Com
PaNy........ ..o .. 135 140 145
Crowe Name Plate & Mfg. Co.....c.oiiii i iieinn it ... 93
DeForest's Training, Inc............ MacDonald-Cook Co............ 15
Delco Radio Div., General Motors...Campbell-Ewald Company...... 100

Dresser Industries, Incorporated. .. .Fuller & Smith & Ross, Inc. .80, 81
Fchophone Radio Co................ Burton Browne Advertising..... 5
Editors and Engineers....... ... ... ... it 136
Eicor,Inc...............cc iiiu . Henry H. Teplitz........... .... 84
Electro-Motive Mfg. Co., The........ Cory-Snow, Inc.............c.... 123
Electronic Laboratories, Inc......... Burton Browne Advertising..... 99
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THERE'S A
TYPE FITTED
PRECISELY TO

- YOUR NEEDS...

AEROV(OX
MICA

oG

SPECIFY AEROVOX

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

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

The following factors are suggested in guiding
your selection:

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

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

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

SALES OFFICES IN ALL PRINCIPAL CITIES

Export: 13 E. 40 ST., New York 16, N. Y. - Cable: ‘ARLAB' - In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.
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Sandy Hook
Lighthouse,
built in 1764.

oN THE BEAM®

for nearly two centuries

Tobe Capacitors, too, are “on the beam”—giving years
of dependable service . . . for, at Tobe, long life is as
integral a specification as the dimensions themselves.
That is why, with millions of Tobe Capacitors oper-
ating under all conditions, “returns” are practically
negligible. Continuation of this enviable record rests
on long, specialized manufacturing experience—inten-
sive inspections —and constant research. Illustrated
below is the Tobe OM-Capacitor. This capacitor is a
mineral oil impregnated unit in a streamlined drawn
container, hermetically sealed. The hold-down bracket
permits the use of either inverted or upright terminals,
with wiring underneath or on top of chassis. You will
find Tobe engineers ready to cooperate on your own
capacitor problems. Why not inquire now?

SPECIFICATIONS

OM-CAPACITORS MIDGET OM-CAPACITORS

TYPE OM-*  TYPE OMM-*
RATINGS : : .05 to 2.0 mfd. 600 V. D. C. .
.05 mfd. to 1.0 mfd. 1,000 V.D, G,  TINES .. ..05,.1and

148

STANDARD CAPACITY TOLERANCE . . . . . 20%** 2x.05 600 V.D.C:
TESTVOLTAGE . . . . . Twice D. C. rating -05x.1 1000 V.D.C.
GROUND TEST. . . . ... 2,500 Volts D. C. 5k
OPERATING TEMPERATURE : . .55° Fto 185° F STANDARD CAPACITY TOLERANCE . . . . . 20%

SHUNT RESISTANCE GROUND TEST .. ...... 2,500 V.D.C.

.05 to 0.1 mfd. 20,000 megohms
.25 to 0.5 mfd. 12,000 megohms
1.0 to 2.0 mfd. 12,000 megohms
POWER FACTOR

At 1,000 cycles—.002 to .005

CONTAINER SIZE
Width %", length 154¢”, height 214"
MOUNTING HOLE CENTERS . ... .. ... 1"

OPERATING TEMPERATURES . . -55° Fto 185°F
SHUNT RESISTANCE . . . . 20,000 megohms
POWER FACTOR . . At 1,000 cycles—,0075
CONTAINER SIZE

Width %”, length 154¢", height 11144"
MOUNTING HOLE CENTERS . . . ... ... 1"

*Data sheets showing complete code number for unirs having a specific capaci-
tance value and voltage rating available on request. **QOther tolerances available.

A SMALL PART IN VICTORY TODAY...A BIG PART IN INDUSTRY TOMORROW

PRINTED IN U.8.A.
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A recent UTC analysis of Japanese components substéntiates the conclusive.

superiority of products of American design and construction . . . for example,

on transformer components . ..

Japanese
components
illustrated
obtained from the
Pacific war
theatre for

the UTC Research
Laboratory

MAY WE COOPERATE WITH YOU ON DESIGN SAVINGS FOR YOUR APPLICATION... WAR OR POSTWAR

(4
150 VARICK STREET NEW YORK 13, N, Y,

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"



OUT OF THE ATTIC ...

This is only part of the story of the role played by amateur
radio in extending the lines of victory around the world. It
isalong,exciting and strictly American story. Before the war
the amateur used to love to sit in his attic and talk to fellow
enthusiasts on the other side of the globe. But long before
war came he got out of the attic and began to use his special
skills, his inventive genius to help establish wartime com-
munications. The amateur radio expert found an especially
valuable place in the ranks of the AACS—Army Airways
Communications System. This group by the end of 1943 had
established 600,000 circuit miles in 48 states and 52 foreign
countries. It maintained vital communications over 100,000
miles of airways. Hundreds of millions of dollars worth of
aircraft and tens of thousands of lives have been guarded

AROUND THE WORLD!

by the far-flung safety and navigation facilities of the AACS.

It is officially acknowledged that the technical and oper-
ating leadership of this great group has come from amateur
circles. Hundreds of their unsung heroes are licensed ama-
teur radio operators. These are the anonymous workers on
the radio front who should share some of the praise given to
Edison, Bell, Marconi and the other giants of communica-
tions. Long before the war Hallicrafters served these exacting
technicians with the best possible equipment. Hallicrafters
sets were developed in the great testing grounds of amateur
radio—and were built to perfection, by and for amateurs. .
Hallicrafters sets have served an “attic apprenticeship” and
have come out of the attic to go around the world with vic-
torious Allied armies.

Ads like this are appearing in numerous other national magazines, are currently
telling the American public of the amateur’s role in the war

ICFaTTE

THE HALLICRAFTERS CO.,, MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT‘-

5 RADIO

CHITCAGO 16, U. 5. A.
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