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NOW  Cleclon

PRECISION Test Oscillator
electron-coupled output, with fre-
quency-calibrated dial, 135 to
1,600 ke for peaking intermediate and
radio-frequency levels. The broadcast
band has 10 ke calibration. The Model
1A6-S has output attentuator calibrated
in decibels, in 2-db steps down, from 0

’

Line is not ls)]}:)cked. No ;t- monics, wiégout confusion. Th&? frlc‘
tenuation. ipping weight, quencies, 1 to 1,600 kc, are directly
51bs. A 1A6 tul[))‘; i§inc1u§ied $ .oo rcad from the dial scale. Constantly
in price modulated. No  attenuation _ control.
l """""""""" Shiclded cubinet. Size 514 x 51 x 4.

(ST OSCILIATORY

Aoc: D.C.'O‘L
. BATTERIES
Model tA6-U

N accuracy of
1% is guar-
anteed in the
new Bernard Test
Oscillator, Model
1A6-U.  The in- |
strument has fre- |
quency - calibrated |
dial, 135 to 1,500 kc service, and is useful |
also for short-wave peaking by harmonics. )
It works on ac. of any commercial fre-

quency, on d.c. or batteries, is constantly l
modulated and is in a shield cabinet only ‘

OMPACT and_serviceahle, the Junior
Mode! 1A6-] is a 1 per cent accurate
Test Oscillator covering 100 to 200
ke fundamental, and serviceahle for all
frequencies up to 1,600 k¢, by use of har-

5 x 5 x 3 inches! Electron-coupled output.
Polished black Formica panel with copper
underlay.

to 20 db. Also, modulation percentage
is adjustable. 10% to 100%, and this
control is calibrated in percentage modu-
lation. Hence Model 1A6-] reads directly
in kilocycles, decibels output and percentage
modulation. Radio-frequency oscillator ac-
curate to within 4 per cent. Battery-
operated. Size 7% inches wide by 6 inches
high by 5% inches deep. Shielded metal
cabinet is of black crinkle finish. Single
output binding post. No stray coupling.
Equipped with shielded cutput cable constructed
as a transmission line. B wvoltage 2214 volts,
trivial drain. Batteries universally renewable.
Price, fully equipped, including batteries,

cables, 1A6 rf oscillator $24.32

COIL PROBLEMS

(Shipping weight, 8 Ibs.)
WITHOUT COMPUTATIONS/

WITH present receiver trend
toward all-wave models, the
big need is for a semi-automatic
means of solving the riddle: How
many turns?

“*The Inductance Authority,” hy
Edward M. Shiepe, B.S., M.E.F
puts an end to all problems for all
Folenoids for all radio frequencics.
from the fringe of audio fre.
quencies to ultra frequencies.
¢ are thirty-eight charts, of
which thirty-six cover tie
numbers of turns and in-
ductive results for the
various wire sizes used
in commercial practice
(Nos. 14 to 32), as well
as the different types of

covering (single silk,
double silk. single cotton,
double cotton and enamel)

and diameters of %, %, 1,
1%, 1%, 1%, 1%, 1%, 29,
215, 2%, 2% and 3 inches.
The two other charts relate
inductance. capacity and fre-
quency. One of these Is an
18 by 20-inch supplement.
Price, $2.00 postpaid (fnclud-
ing supplement).

?tlrbay coupling prevented. Ship'ping weight,
Model

S.
output cable, $ 8!00

1A6-J, complete with

1A6 tube, A

7 and B batteries. ....
% D OMPLETE
assort-

ment of
all size screws,
set - sCrews nuts,
washers, lock-wash-
insulating screws

HARDWADE

luge and 2224 VICT RON B33

PECIAL tubes for shB

wave work, including
local oscillators and test oscil-
lators. These tubes have
basesof moulded VICTRON,
the new high-frequency di-
electric that produces no heat
loss even at 75 centimeters.
Where equivalent type tubes stop os-

ers,

and washers. . .
Total exceeds 500 pieces especially se-

lected by a jury of radio engineers as most

useful and necessary in radio experiment-

ing and servicing. This Hardware Handy

Kit is contained in a beautiful box with twelve

compartments, each one labelled

as to contents. Hardware Handy

Kit (box size 10 inches.bﬁ' 6 $ 50

inches by 34 inches). Weight 4 a

lbs. Price........

cillating at around 10 meters, these

Bernard Sockets, of Punched Victron S el Tt

FOR short-wave work particularly, for

reduction of the dielectric leakage to a HB tube, type 30, with $1_30
quantity so minute as heretofore consid- Victron base............... o
ered impossible, Victron sockets HB tube, type 38, with 51_65
should be used in conjunction with Victron base........

HB tube, type 56,
with Victron

tubes having Victron bases, other-
wise the commonplace socket ma-
terial would practically destroy
the advantages gained by use of
the scientific tubes. The new
sockets, which, like the tube
bases, are of the finest grade
Victron AA, amber-colored,

$.20

are of the wafer type, mount- 025 3s soom ;o
5 H £ P e
ing tholes 1 11/16 inches % ng O 3 o ""I/,-;,‘;’eno;{.,sf-’icrg,, Ceng
apart. “'llasf"'q,o"darpr"”a Migy " Mrieg Indehr_y.
Model VS-4, UX renytion,er, U ing: g T oyt

e omtole BO¢/ Zhermian s briindon, ing i . by "o
socket, u ?0,,/, @4, e & 2g"dera'-" .al)ce (‘Ia,, uy fo 2 SI"g/

e

Model VS-5, UY 5 i indy, 4 g m,

0 @y My ing Juc, o 5. Seja - g

socket, ﬁve-hole..55¢ ry " Forylibe d".t‘ta:a"ce 259 *cteq ’ rie, 825
% }

et r S 27
Model VS-6, 6- 25" 5. & 2lectaCropa O o
‘o S0 ‘ed gCnr; Oseiyy - 3.5
hole .......... 60¢ ar P, 2o, for o;‘:“."”“' g7

py
g, My T 8.pnT0
. ey hay 2 0p 2.3,

NSNS
%

135-T Liberty Street
Long-Distance Telephone: New York City, Rector 2-6650 ’

HERMAN BERNARD
New York, N. Y.
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Il Send

" Clears $4500 in 18
onths

“Before taking your Ra-
dio Course I was making
$18 a week. I came here
three years ago and in
the past months I made
about $4500 in Radio. I
cannot say too much for
the wonderful help I have
received from N. R. L"
NOEL W. RAY,

American National Bank

Bidg.,
Gadsden, Alabhama

Spare Time Work
Pays $16 a Week

“I only do spare time
Radio work and average
$18 a week. People who
in good times would buy
a new Radio, now have
the old one fixed.”

S. J. DRAPCHATY,

407 Wunderlich Avenue,
Barberton, Ohio

Chief Operator in
Theater

“When I enrvolled with
N. R. I, I worked on a
farm. I am now Chief

Operator at the DMajestic
Theater. I have all the
Radie work I can do on
the side. Your Course is
the best I have ever
seen. It is so easy any-
one can learn by it.”
W. A. MARTIN,

Box 601,

Artesia, N. Mex.

Clip the coupon and mail it. ['in so sure that I ean
train you at home in your spare time for a good job in
Radio that I'll send you my tirst lesson frec. Examine
it, read it, see how clear and easy it is to understand.
Then you will know why many Inen with less than a
grammar school education and no technieal experience
have become Radio Lxperts and are earning two to
three times their former pay as a result of my training.

Many Radio Experts Make $40, $60, $75
a Week

In less than 15 years, the Radio Industry has grown
from a few million to hundreds of millions of dollars.
Over 300.000 jobs have been created by this growth, and
thonsands more will be created by its continued de-
velopment. Many men and young men with the right
training—the kind of training I give you in the N. R. L
Conrse—liave stepped into Liadio at two and three times
their former salaries.

Get Ready Now for Jobs Like These

. DBroadcasting stations use engineers, operators, sta-
tion munagers and pay up to $3.000 a year. Manufac-

turers countinually employ testers, inspectors, foremen,
cngineers, servicemen, bhuyers, for jobs paying up to
37,000 a year. Ruadio operators on ships enjoy life, see
the world, with board and lodging free, and get good
pay besides. Dealers and jobbers employ servicemen,
sajesmen, buyers, managers, and pay up to $100 a week.
My book tells vou about these and many other inter-
esting Radio jobs.

Many Make $§, $10, $15 a Week Extra
in Spare Time Almost at Once

The day you enroll with me, I send you instructions
whichk you should master quiekly for doing 28 Radio
jobs common in most every neighborhood, for spare-
time money. Throughout your training, I send you in
formation for servicing popular miukes of sets! I give
you the plans and ideas that bave made $200 to $1,000 a
vear for N. It 1. men in their spare time. My Course is
famous as the Course that pays for itself!

Television, Short Wave, Loud Speaker
Systems Included

There’s opportunity for you in Radic. Its future is
certain.  Televizion, short wave, loud speaker systems,
police Radio. antomobile Radio. aireraft Radio—in every
branch, developments and improvements are taking
place. Here is a real future for thousiands and thou-
sands of men who really know Radio—men with
N. It. L. training. Get the training that opens the road
to good pay and success.

You Get a Money Back Agreement

I am =0 sure that N. R, I. ean train you satisfac-
torily that T will agree in writing to refund every
penny of yvour tuition if you are not satistied with
my Lessons and Instruction Service upon completion.

FREE 64-page Book of Facts

Mail the coupon now. In addition to the sample
lesson. I send my book. “Rich Rewards in Radio.”
1t tells you about the opportunities in Radio: tells you
about my Course, what others who have taken it are
doing and making. This offer is free to any ambitious
fellow over 15 vears old. IFind out what Radio offers
you without the slightest obligation. Mail coupon in an
envelope or paste it on a 1lc post card. ACT NOW!

J. E. SMITH, President

Natlonal Radio Institute. Dent. 4DR, Washington, D. C.

My First Lexon

577

FREE

SPECIAL Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

My Course is not all theory. I’ll show you how to
use my special Radio Equipment for conducting experi-
ments and building circuits which illustrate important
principles used in such well-known sefs as Westing-
house, General Electric, Philco, R. C. A., Victer,
Majestic and others. You work out with your own
hands many of the things you read in our lesson books.
This 50-50 mecthod of training makes learning at home
easy, interesting, fascinating, intensely practical. You
learn how sets work, why they work, how to make
them work when they are out of order. Training like
this shows up in your pay en-
velope—when you gradunate you

have had training and experi-

ence — you're not simply
looking for a job where
you can get experience.

With N. R. I. equipment you learn to build and
thoroughly understand set testing equipment—you can
use N. R. I. equipment in your spare time scrvice
work for extra money.

I have doubled
and tripled the
salaries of many
Find out about

Free
Lesson

]

¢ J. E. SMITH, President

: National Radio Institute, Dept. 4DR

N Washington, D. C.

: I want to take advantage of your offer.

] Without obligating me, send me your Iree

3 Sample Lesson and your book. “Rich Rewards

: in Radio.” (Please print plainly.)

"
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SCOTT

ALL-WAVE

NEW

Console Designs and
Chassis Refinements

@ 13 tube superheterodyne circuit with Pre-Selector
stage using a triple grid super control tvpe 58 tube. @ 13
to 550 meter wave bands completely covered by means
of exclusive, simple mechanical coil changing device.
@ Accurate dial calibration on al/ wave bandsforthe first
time in all-wave radio history. @ Short wave Station
Locator, employing button-controlled Beat Frequency
Oscillator. @ Silent, Visual Tuning and frue Single Dial
control, without trimmers or auxiliary dials even for
Antenna Tuning, which is automatically accomplished
when changing wave bands. @ Perfected Automatic Vol-
ume Control, plus Manual Volume Control to free the
mighty volume of frue, full 11 watt output without a
trace of distortion. @ Efficient Static Control. Most
perfect Tonal Quality known in radio. Sensitivity and
Selectivity never hefore known. All parts protected to
withstand climatic changes. @ Five-year guarantee of
all parts (except tubes).

Above is shown the Warerley Console, one of several new
cabinets created by SCOTT designers to house this mighty
receiver in proper fashion.

579

DEVELOPED

to a point far beyond the
attainments of “new models”

For years the performance of SCOTT receivers has merely begun
at the highest point of efficiency reached by most radio receivers. And so,
what more natural than that recent refinements made in SCOTT design
should keep this mighty receiver still years ahead of competitive all-
wave receivers?

The SCOTT guarantee tells the whole story. It says, briefly and
positively, “The SCOTT ALL-WAVE FIFTEEN is guaranteed to out-
perform any other receiver in either a Laboratory or a side-by-side
reception test.”” That leaves you to be the sole judge—and a ten-year
reputation for honest, fair dealing assures acceptance of your opinion
without quibbling.

SCOTT dares to make such a sweeping guarantee because this
receiver is custom built, in one of the world’s finest radio Laboratories, by
technicians of highest skill. Greatest precision installs the highest quality
parts. The most careful adjustments and tests with Laboratory Precision
Measuring Instruments attend every step of its construction. It is accu-
rately calibrated on all wave bands. And every claim made for it is backed
by 1009, PROOF!

Get complete information regarding this receiver that makes the
phrase “The World's Finest Receiver”’ more than ever a statement of
fact instead of a vain boast.

E. H. SCOTT RADIO LABORATORIES, INC.
4450 Ravenswood Ave., Dept. N-44, Chicago, lllinois

SEND COUPON FOR DETAILS

E. H. SCOTT RADIO LABORATORIES, INC.
4450 Ravenswood Ave., Dept. N-44, Chicago, Il
Send me particulars regarding the SCOTT ALL-WAVE FIFTEEN, and PROOF of its vast superiority.

Nawe ...
Address...........
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GREATER ACCURACY:

1 Line voltage adiustment on meter for accurate
® tests, 100-125 volts.

2 Quality test indicates "GOOD" and “BAD" tubes
® based on accurate calibration.

3 Large neon glow lamp indicates “shorts" and
*leakages up to 100,000 ohms between ALL tube
elements. Indicates any offending element.

PRACTICAL UTILITY:
'I Tests ALL elements of ALL radio receiver tubes.

2 Maximum of flexibility for future tubes.
.
3 All popular tubes verichromed on bakelite panel.

4 Complete listing of all present tubes on chart, with
* ample space for future tubes.

5 Ruggedly constructed and housed in beautifully

¢ finished hardwood canying case with detachable
cover—ideal for both service calls and counter
tube testing.

Leckages between ALL tube elements are in-
dicated by means of the new neon glow lamp which
is ideally suited for such tests. For example, sup-
pose the user is testing a type 24 A tube; the neon
famp glows when the No. 1 button is depressed and
again when the No. 2 button is depressed. This
would indicate o leakage between the screen and
plate elements. The neon lamp is superior to o meter
for leckage indications because of the inherent

SUPREME
489 Supreme Building

o OT SUPREME

>

POR LEARAGT TASY. DEPREsS a4l
7OR QUALITY TIST. DEPEESS BUTTORS i 3!

TAKE A LOOK AT A REAL
TUBE TESTER

// \ MODEL 85 i !

(0)- .~

TUBE CHECKER

4
i / TUsE TIST BLECTOR ‘\

THIRD AGIUSTaENT

a c-unm stmnu ar

rﬂ & O 6 J

—The Greatest Advance ever made in Tube Tester design—

UTMOST SIMPLICITY:

1 Only 3 simple operations: (1) select proper fila-
® ment voltage; (2) se! tube selector per chart or
panel marking; (3) press a button,

2 Direct English-reading scale on full-sized meter.
3 Only 4 sockets—tube cannot be placed in wrong
®socket—no adapters required.

4 Extra handling is avoided by making the short and
®leakage test in the same socket used for the guality
test.

5 So simple the customer can operate,
.

SERVICE RELIABILITY:

'I Efficient over.sized transformer—circuit constants
® designed to withstand cny short-circuit or over-
load hazard without necessity of fuses.

2 Imposcible to harm tester by incorrect operation.
.

3 Unexcelled construction.
-

Point to Point Leakage Tests—Supreme Achievement

mechanical inertia of meter movements which does
not enable meters to respond to leakage cuments of
extremely intermittent characteristics; whereas, the
neon lamp “flashes’ such leakages wllh the speed of
light. Tubes have been found with leakages os faw
as 6,000 ohms between elements and which "pass"
the usual short tests of ordinary testers; such tubes,
however, ate instantly detected by the neon slow
of the new Supreme Model 85

We:ite for Literature and Model 85 “TECHNICAL DATA”
INSTRUMENTS CORPORATION

Greenwood, Miss.

www americanradiohistorv com

Rapio NEws ror AprirL, 1934

(DOTS""

and
~ -~ DASHES

Short but Interest-
ing Items from the

Month’s Radio News

Radio Installed in White House

Packards

WASHINGTON—Two of the Packard
cars recently delivered and put into service
at the White House have an unusual type
of radio installation as far as arrangement
of the controls is concerned. It was natu-
rally essential that these chauffeur-driven
limousines should be equipped with a con-
trol within easy reach of the passenger.
The control panel was built into the arm-
rest, a design which was worked out be-
tween the Philco and Packard engineer-
ing staffs.

Radio-Equipped Soviet Balloon
Sets New Altitude Record But
Trip Ends in Tragedy
MOSCOW-—The Soviet stratosphere bal-
loon Syrius, with a crew of three men, re-
cently are reported to have climbed to a
height of more than 13 miles at Koloma,
about 60 miles from Moscow. The special

radio operator announced the progress up
to the time they were 71,000 feet above

the earth. At this time they were carry-
ing out scientific observations, including
measurements of the cosmic rays. Later
they stated they were disconnecting the
radio, and that was the last heard from
them until next day, when the heavy
gondola was found crashed on the ground
and containing their bodies. This is the
second Soviet flight equipped with radio,
and it is believed that, although tragedy
overtook the expedition, a new record has
been set, beating the previous one by Lieut.
Commander T. G. M. Settle of the United
States Navy when he took ofi from Akron,
Ohio, with Major Chester L. Fordney.
Another earlier flight was that of Profes-
sor Auguste Piccard of Belgium. The Settle
and the Russian expeditions both carried
radio equipment.

Radio in Taxicabs Banned by

Bolan But Okayed by O’Ryan
NEW YORK—Since the editorial in
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LET THESE ENGINEERS RIGHT
FROM THE HEART OF THE BIG
RADIO INDUSTRY “Frerisn-

EGlNEERS

yo-_t_bwl—fvlowwf(rr

RADIO woek

MANY R.T.i. TRAINED

GOOD PAY

MAKE ‘35 TO $75AWEEK

If you’re dissatisfied with small pay — work
that’s getting you nowhere—lay-offs and un-
certain income — here’s an opportunity that’s
too good to miss. At the cost of only the
time it takes you to mail the coupon, you can
get my big FREE book, ““RADIO’S
FUTURE AND YOURS.” This book tells
how you can learn at home to make more
money almost at once in Radio — whether you
want to make Radio your life’s work, or use it
to pick up an extra $5 to $20 a week in your
spare time.

“RADIO IS GROWING BY LEAPS
AND BOUNDS”

says Radio Craft Magazine. It has forged a-
head even in depression years. Where only a
few hundred men were employed a short time
ago, thousands are employed today. Where
afew yearsago a hundred jobs paid $35 to $75
a week — there are thousands of such jobs to-
day. And more new jobs being created all
the time — full time jobs and spare time jobs.
Get my book and see how easy it is to learn
at home for this good-pay work.

R. T. I. TRAINING IS “SHOP TRAINING”
FOR THE HOME

It comes to youright from the Radio Industry
—right out of the factories where Radio sets
and other vacuum-tube devices are made. It
was planned and prepared for you by big radio
engineers IN these factories, most of whom
are the Chief Engineers of these great Radio
plants. And NOW these same engineers are
actually supervising R-T-1 Training. Which
means that trained the R-T-I way, you’ll be
trained as the Radio Industry wants you
trained — just as the Radio Industry, itself,
would train you if it was doing the job.

4 BIG WORKING OUTFITS INCLUDED

These are probably the biggest and most ex-
pensive Working Outfits ever included witha
home-training Course. You use them to build
up testing equipment — to experiment with —
to do artual Radio work. It’s Shop Training
{or (ke home

SOUND PICTURES, P. A. SYSTEMS,
PHOTO CELLS, TELEVISION, ETC.
ALL INCLUDED

Radio service work is just the starting point in
R-T-1 Training. From there we take youup
through the very latest developments in Radio,
and then on into the new and larger field of
Electronics—Sound Pictures, Public Address
Systems, Photo Cells, and Television. This
feature alone makes R-T-I the outstanding
home training in Radio.

YOU GET “‘QUICK RESULTS”

C.E. Head. 431 Third St., Alexandria, La.. says:
“Made my first money 11 days after starting your
training — cleared $14.25.”

Frank E. Klemann, Lisle, Ill., writes: “Doubled
my pay in less than six months.”

Harry L. Stark, Ft. Wayne, Ind.. writes: "Now
making three timesas much money as Iwaswhen
1 started your training.”

AGE OR LACK OF EDUCATION
NO HANDICAP

You don’t have to be a high school graduate.
It isn’t necessary that you should have finished
the grades. My Training in Radio isso simple,
so easy, and so practical, that it offers every
man, regardless of age, education, or previous
experience, the chance to get out of a small-
pay, no-future job, into good pay, big future
work in Radio.

YOUR MONEY BACK IF YOU ARE
NOT SATISFIED

That’s my way of doing business. And I'll
give you that agreement in writing — an
agreement to refund every penny of your
tuition if, on completion of my Training,
you are not entirely satisfied.

INVESTIGATE! Learn why R-T-I
Training isdifferent. Find out why R-T-I
Trained men get “Quick Results” and “Big
Results”.  Send today for my big book
¢‘Radio’s Future and Yours”. The book

is free. RAY D. SMITH, President
Radio & Television Institute, Chicago
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say these 30

LEADING RADIO
MANUFACTURERS

are talking to

YOU

AMERICAN TELEVISION
ARCTURUS TUBES
BALKEIT ® BRUNSWICK
CAPEHART
CLOUGH-BRENGLE CO.

CROSLEY ° CLARION
DeFOREST ® ECHOPHONE
FADA ® GREBE ® HOWARD
HAMMARLUND ¢ HICKOK
INTERNATIONAL
RESISTANCE CO.
KENNEDY °® KOLSTER ® LYRIC
MAJESTIC ® PHILCO
RADIO PRODUCTS CO.
SANGAMO ELECTRIC
SENTINEL ® SHELDON
SILVER-MARSHALL MFG. CO.
STEWART-WARNER
STROMBERG-CARLSON
UNIVERSAL MICROPHONE
ZENITH

MAIL COUPON FOR
MY FREE BOOK

Get your copy of “‘Radio’s
Future and Yours™ today.
It tells you about Radio’s
amazing opportunities. It
describes my Course. It
tells what R. T. I. students
are doing and making. It’s
FREE. Clip, sign and mail®
coupon RIGHT NOW!

r
Ray D, Smith, President,
RADIO and TELEVISION INSTITUTE, (R. T. 1.) 1
2130 Lawrence Ave., Dept. 44, Chicago, I11. |

I

1

1

! ))‘ilhout obligation of any kind please send me a copy of 1
I “Radio’s Future and Yours.”” I am interested in your §
I home training and the opportunities you say exist in the !
: great field of Radio forthe R. T. I. T'rained man.
1
1
1
I
I
§
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230 SHORT-CUTS

To Profitable Servicing

\
i
FR E E \\ S JTIELL “"
SYLVANIA HANDBOOK |\ @ ye YO
' Yy grsoavoab“oﬂ

tells practical ways \
to find and repair “-
\

troubles quickly!
You’ve never had a chance like this to get the
straight dope on how other good service men solve
tough problems!

Sylvania’s 64-page booklet, “Service Hints,” gives
you the best from thousands of practical methods
that have been sent to us. Helpful tips on servic-
ing 43 popular makes of radios . . . on more than
200 different models! Also, useful formulas and
complete Interchangeable Tube Chart.

Mail the coupon today and get your copy promptly.
We’'ll put your name on the mailing list for our
FREE monthly “Service Bulletin,” too. It gives
additional tips and news of the industry.

HYGRADE SYLVANIA CORPORATION

Makers of
HYGRADE LAMPS
Factories
Salem, Mass. St. Marys, Pa.

)

SYLVANIA TUBES ELECTRON!C DEVICES

Clifton, N. J.

Emporium, Pa,

THE SET-TESTED
RADIO TUBE

s B ALEx A &) Hygrade Syivania Corp.. 1934
LT

1 @ HYGRADE SYLVANIA CORPORATION oo
1 Emporium, Penna.
: Please send me your free booklet, “Service Hints,” and your free monthly
1 Service Bulletin.
[
B NAME o a0 Cin b7 oialsin d A3enm e ma s 110 § 2 27508 50001 30wt s e e 4 5 Y s o 4 pame
%: ADDRESS e» sne ng/xs sdn ans woisinn 6 ubsrd 5t swsidas an s iilans s sus. v mrafs
[
Coe 0 CITY. s STTVAT Ere e w4 ¢
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Rapio News on “Taxi Radio,” two Police
Commissioners in New York City have
been playing “In again, Out again, Finne-
gan” with these radio installations. The
outgoing Commissioner issued an order
that they be removed from cabs as dis-
tracting, but the new Commissioner, John
F. O’Ryan, shortly after taking office, issued
an order giving them his okay if they did
not play louder than a predetermined
authorized maximum sound volume and
if they did not play while the engine was
not running. A number of radio cab
operators, questioned in New York, made
the following statements: “Radio is good
for both the passenger and driver. It re-
lieves monotony and helps both the driver
and the rider” “I think radios in cabs
are very good. I have seen no traffic haz-
zard caused by them. Most of the pas-
sengers play the radio even on short runs,
and they get a kick out of it.” “No dan-
ger in radios in taxicabs as far as I can
see. Most of the riders like it, and if they
don't, they simply shut it oif.”” One inter-
esting use of the taxi radio was reported
recently where a Wall Street financier
dashed into the street, hailed a radio-
equipped taxicab and told the driver to
ride until a broadcast he was interested in
was completed. He wanted to listen in
to the début, on the air, of Lady Orr-
Lewis. The taxi bill mounted to a rather
formidable porportion, but My Lady’s ad-
mirer did not seem to begrudge it in the
least as he paid, smiled and went his way

Bernard Shaw Infuriated by
Oxford Accents on the Radio

LONDON-—George Bernard Shaw, in a
recent letter to the Times, said that “An
Osxford accent is considered by many grad-
uates of that University to be the perfec-
tion of current English. But unfortunately
over large and densely populated districts
of Britain it irritates some listeners to
the point of switching off and infuriates
some others so much that they smash their
wireless sets because they cannot smash
the talker.” George Bernard Shaw also
declared that “if King George V delivered
one single speech in an ‘Oxford’ accent on
that same day his people would rise up
and proclaim a republic.” Some an-
nouncers take note!

Automobile Radio Sales to Ex-
ceed Million Mark in 1934

NEW YORK-—“Automobile radio sets
will exceed the million mark by a com-
fortable margin during 1934,” is the state-
ment by B. G. Erskine, president of the
Hygrade Sylvania Corporation. “Auto
radio was established firmly in 1930 with
a sale of some 34,000 sets; 1931 brought
the sales volume up to 110,000. In 1932
close on to 150,000 new sets were installed.
Appr?.\'imatel_v 750,000 were installed in
1933.”

Gold Medal for Industrial
Research

NEW YORK-—For pioneering in indus-
trial research, the General Electric Com-
pany was presented on Thursday, February
1st, with a gold medal by the American
Institute of the City of New York. The
Institute, which was founded more than
one hundred years ago, includes among its
objectives the recognition of achievements
in science which have profoundly influ-
enced human affairs. The Institute has
decided that the establishment and mainte-
nance by the General Electric Company of
its large laborgtory for pure research has
been of lasting benefit to human progress
and industry. Dr. H. H. Sheldon, presi-
dent of the Institute, made the presenta-
tion, and the medal was accepted by Dr.
Wiliiam D. Coolidge, present director of
the laboratory.
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The Editor—To You

Another opportunity for radio’s expansion.
field that is surely becoming radio’s most progressive activity.

The short waves offer a
Have

you a friend or acquaintance who is interested in this field? Show him
this page of the magazine whether he is a fan, a serviceman or a dealer.
There is information in every issue of Rapio NEWS he will appreciate

include facilities for tuning in all the bands of the

short waves. Why? Because with a short-wave set
one is able to listen in, not only to stations in his own
city, but to stations located, literally, all over the globe!
People are becoming internationally-minded, as far as
radio is concerned, and those who are fortunate enough
already to own a short-wave receiver or an all-wave
receiver find that there are broadcasts of greater interest
on the short waves. The regular broadcast band fur-
nishes their standard broadcast fare but when they want
thrills and new features they get them on the short
waves!

In the old days, radio listeners interested in distance
had to wait till the late hours of night or early morning
to be able to hear stations even as far as 2000 or 3000
miles away on the broadcast band. This was then con-
sidered excellent DX. Today, however, anyone can be
a “distance” fan: All that is needed is an all-wave or a

IT is only a matter of time when every radio set will

i = 9 B MG -
< osz;;?You’ve Heard

short-wave receiver and one does not have to stay up
nights to do it either! You can listen to London for
breakfast, lunch and supper. You can hear musical con-
certs from Rome with your afternoon tea. You can hear
the news from Australia with your morning setting-up
exercises and at almost any time during the day or night
vou may hear the news reports from many stations en-
circling the globe. And these news reports are news/
They won't be in the newspapers, in many cases, until
the next day!

And now a word to the serviceman reader of Rabio
NEws. From time to time these readers write in to us
questioning the advisability of publishing so much short-
wave material in the magazine., They bring up the ques-
tion, “What have the short waves to do with servicing?
Is there any direct relation between these two fields?”
Our answer is most decidedly, “Yes.” We must bring
home to the serviceman a definite understanding that
unless he keeps pace with (Continued on page 636)

=

w  ( NOthing Yetl zage

—— (Marvelous
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A SAMPLE OF RESULTS

Above is a photograph of the screen
of the cathode-ray tube employed in
the receiver described in this series
of articles. Note the complete absence
of lines or other flaws, also the clar-
ity and detail of the image. The
quality is excellent, in spite of the
losses attendant in making the photo-
graph of the screen and then the
halftone cut from awhich this is printed.
The photograph of Mr. Wilder shown
on the opposite page was used as the
subject at the transmitter, the output
of achich avas carried owver aires to
the receiver in the authors’ laboratory

system was described for transmit-

ting pictures by wire, using cathode
ray tubes at both ends of the line. One
tube caused a spot of light to scan a
photographic negative, while the second
tube was used to obtain a positive pic-
ture on its fluorescent screen. Scanning
was synchronized at both ends by use of
a common sweep circuit.

In that article, the processes of scan-
ning the picture to be sent, converting
light variations into electrical cnergy
variations and amplifying them, convert-
ing electrical energy back into light by the
cathode ray tube at the receiving end.
and scanning at the receiving end, were
covered. The system was actually used
for wired television, and the photograph
shown here is a sample of the results
obtained.

In television by radio, certain prob-
lems are met that do not enter into
transmission by wire. At the transmit-

IN the article in the March issue, a

Ravio News ror Arrin, 1934

TELEVISION

( Jlith Cathode-R ay Tubes)

This, the sixth article of this series on cathode-

ray tubes and their applications, describes a

double-sweep circuit which can be synchronized

by the received television signal

J. M. Hollywood, M. P. Wilder

ter there are many difficulties that will
not be considered here. In reception.
use of cathode ray tubes has eliminated
many difficulties, but there are still four
main difficulties found in television re-
ception but not in sound reception. The
first is that of obtaining high picture
frequency amplification without loss of
details. (The term “picture frequency”’
is used here in the same way that “audio
frequency” is used in speaking of sound
reception.) By using low gain per stage
and many stages, it is possible to make
picture frequency amplifiers of high
gain that will handle the details of pic-
tures of any number of lines likely to be
used. The amplifier described in the
last 1ssue exemplifics the solution of
this problem.

A second difficulty is that of making a
detector circuit which will detect the
high frequency modulation components
as well as the low frequency ones. The
radio-frequency carrier is modulated by
frequencies of over 200 kilocycles in
the case of a 120 line picture. In order
not to discriminate against the higher
modulation frequencies, all coupling re-
sistors in the detector which couple the
picture frequency to any circuit in any
way must be small compared to the
inpedances of the capacitances by-pass-
ing them. Simple grid leak and con-
denser detection is impossible because
of the large by-pass condenser across
the grid leak., which acts as a sort of
coupling resistor. Plate detectors, duo-
diode detectors, and simple rectitier de-

H
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THE RECEIVER IN OPERATION

(Beloww) A wiew of the authors’ laboratory avith the equipment in operation as
described in this and the preceding article of this series.
screen of the cathode-ray tube.
mination of the room required in making this photograph.
operating the equipment.
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Note the image on the

It shows up vaguely here, due to the bright illu-

Mr. Hollywood is
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tectors are satisfactory if the coupling
resistors for the picture frequency and
the capacitance across them are kept
small, for instance 30,000 ohms and 20
mmfd. For example, Figure 1 shows
a suitable plate detector circuit and its
coupling to the following amplifier.

In detectors for sound reception,
simple filters are often used to prevent
radio-frequency detector output from
being fed into the audio amplifier.
These must be made very small or
omitted entirely for television reception,
because they by-pass too much of the
higher picture frequencies.

A third difficulty is that of making a
high-gain radio-frequency amplifier that
does not cut ofi the higher side-band
frequencies. To preserve the details of
a 120 line picture the radio-frequency
amplifier must pass a band width of
about 450 kilocycles. The simplest way
to obtain such broad tuning is to use
ordinary tuned. coupled circuits with re-
sistance in series or parallel to broaden
the tuning. Unfortunately, this reduces
the amplification per stage greatly. The
solution to this problem probably lies
in the use of some sort of band pass
filter circuits.

The fourth problem, and one which
is particularly important in cathode ray
tube reception, is that of scanning
synchronization at the receiver and
transmitter. Where the receiver and
transmitter are operated on the same
a.c. power system, it is possible to use
two sweep circuits, one for vertical
scanning and one for horizontal scan-
ning, and synchronize both circuits by
“locking” the frequencies in step with
a multiple or sub-muitiple of the power
line frequency. For example, if the
number of pictures per second is 20,
the number of lines 60, and the power
line frequency 60 cycles, one sweep can

be locked at one third of the 60 cycle
frequency, and the other at twenty
times this frequency. If the a.c. lock-
ing voltage is fed into the grid of the
gas-filled discharge-tube or “thyratron”
in the sweep circuit simply through a
transformer, locking will be successful
but the picture obtained may appear
in the wrong position on the screen.
This may be corrected by shifting the
phase of the a.c. locking voltage, which
is easily done by shunting a condenser
of about .05 mfd. with a 250,000 ohm
variable resistance, and connecting the
combination in series with the trans-
former primary to which locking voltage
is applied, if this is an ordinary audio
transformer. This synchronizing sys-
tem is simple, but is suitable only where
sending and receiving equipment are
served by the same power system, and
even then requires much manipulation
and frequent readjustment if reception
is mainly through reflection from the
Heavyside layer.

A better method of synchronizing is
to obtain synchronizing frequencies from
the received signal itself. There are
several methods of doing this, but some
of them require receiving apparatus
made only for special types of trans-
mission and will not be discussed here.
The system to be described is not so
good as some of these special methods,
but works quite well on any television
signal. Practically all television pictures
are sent with “frame lines,” black
borders on the edges of the picture.
These lines give strong frequency com-
ponents in the resulting signal, of 20
and 1200 cycles in the case of a 20
frame, 60 line picture. By means of
filter circuits, these frequencies can be
picked out of the combined picture fre-
quencies and used for locking the two
sweep circuits at 20 and 1200 cycles.

t
Q©
[54

The phase of the locking voltage can be
adjusted to give correct framing.

Such a system, with constants given
for 20 frame, 60 line pictures, is shown
in block diagram form in Figure 2, and
the complete circuit in Figure 3. The
television receiver apparatus up to the
point of delivery of the picture fre-
quencies to the sweep circuits and
cathode ray tube is not shown, because
it can be similar to the same apparatus
as used for mechanical scanning
methods, and the subject has been
covered by many other writers.

The action of the system of Figure 2
is almost self-evident if one under-
stands the wired television system de-
scribed before. The output of the
receiver is just the same as the output
from the wire line. and in the same
way acts on (Continued on page 637)
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‘(HAMS”

to the

RESCUE

Another noble deed
is chalked up to the
credit of the radio
amateur, this time in
providing the com-
muntcation link
which resulted in the
rescue of three per-
sons stranded in the
frozenCanadianwilds

NCE more the invincible spirit of

amateur radio, and the “never

say die” attitude of the profes-
sional radio operator have been made
manifest. This time in the rescue of
an airplane party stranded in the ice-
bound wilds of the Hudson Bay country
in Canada. History is replete with such
instances, where, always with the guiding
hand of unselfish, persevering humans
behind it, radio has provided the in-
tangible link which has accounted for
the saving of countless lives.

Times without number, when all other
means of communication have failed,
radio amateurs have stepped into the
gap, transmitting and receiving emer-
gency messages, without thought of
compensation. In some instances the
well-being and even the very lives of
entire communities have thus been safe-
guarded. This represents one of the
reasons why the United States has been
foremost in reserving channels in the
crowded radio spectrum, for the exclu-
sive use of the radio amateur—channels
where he can indulge his hobby and
where, when emergency arises, he is
more than willing and is able to shoul-
der his responsibility to humanity with-
out count of cost or sacrifice to himself.

In the present instance a high-school
boy in White Plains, a suburb of New
York City, operating his low-power
amateur transmitter, was instrumental
in effecting the rescue of three people
whose plane had been forced down in
an isolated wilderness and who were
already experiencing the ravages of
hunger and cold. Here is the story as
told by one of the boys, G. Robert
Kapp:

“For more than two years Arthur
Ozsvath, owner of amateur radio station
W2CSM, has been building up his radio
transmitter until at the present time he
has a highly effective installation.

“On Monday morning, January 15th,
I happened to drop in at the “studio”
of his station. He has a very business-
like transmitter, as evidenced, not only
by the dozens of QSL cards on the walls

(&7 ‘W2DQR.Y‘
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Photo hy courtesy N. Y. Evening Journal
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AMATEUR RADIO STATION W2CSM

These two New York “hams,” Arthur Ozsvath, owner, seated, and G. Robert Kapp,
acere instrumental in the rescue of the passengers and pilot of a plane forced dowcn

in Northern Canada.

They intercepted the distress signals, relayed the message to

Montreal by land scire and as a result a rescue avas promptly effected

but by the equipment itself, which rep-
resents about two hundred dollars worth
of material and the hundreds of hours
of time that went into its construction.

“I had been there only a few minutes
when the distress signals came in. They
were faint and at times died out com-
pletely.

“Later we learned that, on December
20th, Dick Bibby and two passengers
left Montreal by plane for the far
north. The passengers were a trapper
and his wife, who were flying to their
cabin hundreds of miles away from civ-
ilization, along the frozen wastes on the
east side of the Hudson Bay, about 700
miles north of James Bay. This flight
in itself was a tremendous undertaking,
when one considers the distance and
the flying conditions prevailing. When
they had not been heard from for some
time, anxiety was felt for their safety,
and a systematic search for them was
started. Mounted police and trappers
in the vicinity searched without success.

“It seemed the only way to locate

them was from the air, so a rescue plane

was sent out and, after long days of
frantic effort, the pilot saw a spot be-
neath him which might be the grounded
plane. It was the missing plane and its
doomed crew. Aiter landing and ex-
changing greetings, Mr. Lymburner, the
radio operator of the rescue plane, and
his pilot found the missing plane had
crushed the landing gear and was un-
able to rise. Lymburner tried to send
out his message that he had located the
missing ones but was unable to contact
any of the Canadian Airway radio sta-
tions. As a last resort, he went over
to the 40-meter amateur band in the
hope of getting his message through to
someone that way.

‘His message did come through, and
Arthur Ozsvath received it. When he

wwWw americanradiohistorv com

had the news down in black and white,
we ran across the street to my house
(there being no phone in his) and tele-
phoned the Canadian Airways at Mon-
treal. While waiting to get our party
to the phone, we had a little time to
realize the nature of the message en-
trusted to us and were, of course, tre-
mendously thrilled that we were the
ones to give the good news. At last
we delivered the news to an official, who
could not find words to express his joy
that the flvers were safe and that a res-
cue could be effected. Realizing that
W2CSM was in contact with them, he
asked us to deliver a message back to
them. This message merely said that
help would be sent.

“‘Art’ sent the message once, twice,
and always the same answer, ‘Repeat
MSG, so he kept at it until at last
Lymburner had received the message
and signed off.

“Shortly afterwards the Canadian
Airways sent still another plane roaring
into the frozen north, where a forced
landing usually means death due to a
crash, or death due to the severe weather
or starvation, thus sparing no expense
in their effort to return the stranded
pilots and passengers. Now they are
all safely back to civilization and
friends, with the exciting memories of
their forced stay through zero weather,
waiting for help to come.

“It must have been one of the hap-
piest moments in their lives when the
plane roared into view, bringing them
tood and transportation home.

“The real credit does not belong to
Art and me, but to Mr. Lymburner,
whose name has hardly been mentioned
in the newspaper reports. It was he
who took off in a plane, located the
wrecked plane and had presence of mind
enough, after (Continued on page 623)
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S. W,

TIME SCHEDULE

Laurence M. Cockapay

HIS is the first anniversary of the

new DX Corner, a leading feature
of which has been Short-Wave Best Bets,
which now appears under the title World
Short-Wave Time-Table. This time-table
has regularly contained a growing list
of world short-wave stations logged at
the Rapio News Short-Wave Listening
Post in Westchester County, New York,
and at other Official Ranio NEws Listen-
ing Posts throughout the world. (Listed
in a box on this page.) Since this idea
was originated, many letters have been
received asking where the Rapio NEws
Westchester Listening Post was located
and who operated the post. Up to this
time the Editor of this department and
the Westchester Listening Post Operator
(one and the same person) has remained
incognito, but as a celebration of the
anniversary we are letting our friends
know who he is—he is your Editor.
(Note: The photo above shows the West-
chester Listening Post in the Editor’s
home in Pelham, N. Y. Photos of our
other Listening Posts will appear in
future issues.)

Reception Conditions This
Month

The past month has given us some ex-
cellent reception on the short waves
throughout the world. The best band has
been the 49-meter band, during the after-
noon and evening hours, with the 19- and
25-meter bands shows up quite well during
the morning. During the following months
the 19-, 25- and 31-meter bands will im-
prove, with some falling off of 49-meter
band reception, during the afternoons, but
with good results expected at night.

QOutstanding S.W. Reception
Features of the Past Few Months

The Byrd transmissions from Antarctica
still may be considered as “iront page”
items. Another feature, in America, has
been the reception of Roman programs,
on about 30 meters, so loud and strong
during midday they seem to be locals. We
do not know what station is transmitting
or retransmitting the I2RO programs, but
they are sure coming in exceliently. One
of the new South Americans (station
HJ1ABB) is also Dbeing received clearly
and with unusual strength. The Australian
stations VK2ZME and VK3ME always give
a thrill to those willing to get up early
enough to hear them. Can you add to
these features? Send us in notes on vour
standing transmissions, heard on the short
waves.

New WIXAZ Transmissions

An official communication received from

station W1XAZ, now Jocated at Millis,
Massachusetts, about 25 miles from Boston,
states that they have been on the air from
S pm. to 1 am. with a power of 730
watts and that they are now on the air
with 10,000 watts from 7 am. until 1 a.m,
carrying the same programs as WBZ-
WBZA. The irequency is 9570 kc. All
times are E.S.T.

XETE Transmissions
An ofricial communication from XETE
states that they are on the air from 7 to 9
pm., CST., on a wavelength of 31.25
meters.

VE9JR Transmissions
An official communication {rom station
VE9JR at Winnipeg, Manitoba, states that
they are on the air from 7 to 10:30 p.m,
CS.T, on 256 meters, a frequency of
11,720 k.

Station VE9HX Transmissions

An official communication from VE9HX
at Halifax, N. S, states that they are op-
erating on a daily schedule, from 9:30 to
noon, ES.T, and from 5 to 11 p.m, on a
frequency of 6110 kc. with a power of 200
watts. They announce every half hour.

WIXIF Transmissions

An official communication from station
WOXF advises that they are on the air
from 3:30 to 7 p.m. and from 8:30 p.m.
to 1 am. week days, and from 3:30 to 6
p.m. and 8 pm. to 1 a.m. Sundays, CS.T,,
on a frequency of 6100 kc. with a power of
5 kw. Thev do not broadcast Saturdays.

VEIGW Transmissions

An official communication from station
VE9GW at Bowmanville, Ontario, states
that they are on the air on 6095 kc. from
2 pm. to 11 p.m. Mondays, Tuesdays and
Wednesdays, from 3 p.m. to midnight on
Thursdays, from 7 a.m. to midnight on
Fridays and Saturdays and from noon to
9 p.m. Sundays, with a power of 500
watts. All times are ES.T.

VEIDR Off Air
An official communication from station
VE9DR at Montreal, Canada, states that
they have not been operating their station
for the past two or three months, although
they expect to be back on the air shortly.

WIXAA Transmissions

An official communication from station
WOXAA at Chicago, Illinois, states that
they are on the air with a regular schedule
on Sundays {rom 10:30 a.m. to 8:15 p.m,,
CS.T. Their week-day schedule is ex-
tremely irregular, as week-day operation is
on an experimental basis. They have a
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Official Rabio NEws Listen-
in Post Observers

[STED below by States and

Countries are the Official
Rapro News Short-Wave Listen-
ing Post Observers who are
serving conscientiously all over
the World in logging stations
for the DX Corner.

In the United States of Amer-
ica:

Alabama, J. E. Brooks; Cali-
fornia, Earl G. DeHaven, C. H.
Canning, A. E. Berger; Florida,
E. M. Law, J. F. Dechert;
Georgia, C. H. Armstrong; Illi-
nois, R. L. Weber; Indiana, F.
C. Balph, J. R. Flannigan; Ken-
tucky, W. A. McAllister; Maine,
R. 1. Keeler; Maryland, H.
Adams. Jr., J. W. Smith; Massa-
chusetts, H. K. Miller, D. Smith,
E. F. Orne, A. Hamilton, R.
Sanders; Mississippi; Dr. J
Watson; Missouri, C. H. Long;
Nebraska, G. W. Renish, Jr., H.
Hansen; New Jersey, W. Dixon,
R. H. Schiller, W. F. Buhl; New
York, I. H. Kattell, D. E. Bame;
Nevada, D. H. Townsend, Jr;
North Carolina, H. O. Murdoch,
Jr., W. C. Couch; Ohio, R. W.
Evans, C. H. Skatzes; Pennsyl-
vania, K. A. Staats, C. T. Sheaks,
George Lilley, J. A. Leininger,
F. L. Stitzinger; Tennessee, A.
Smith; Texas, H. Johnson; Vir-
ginia, D. W. Parsons; Washing-
ton, A. D. Golden, G. E. Dubbe,
C. G. Payne; West Virginia, K.
Boord, R. E. Sumuner; Wiscon-
sin, W. M. Hardell, W. A, Ja-
siorkowski.

British Guiana, E. S. Chris-
tiana, Jr.

Canada, D. Wood, Jack Bews,
A. G. Taggart, W. H. Fraser.

Cuba, F. H. Kydd.

England, C. L. Wright, J. J.
Maling, A. Barber, DD. Burns.

South Africa, C. McCormick,
M. Kruger.

Switzerland, Ed. J. deLopez,
Dr. M. Hausdorff.

New Zealand, Dr. G. Camp-
bell.

Applications for Official Ob-
servers in the remaining States
and Countries should he sent in
immediately to the DX Corner.
.isteners outside of the United
States who feel that they would
like to serve in this capacity
are also requested to file their
applications as soon as possible
before final appointments are
made.

power of 500 watts and their regular trans-
missions are on 6080 kc. Their license
allows them to use 11,830 and 17,780 kc,
occasionally.

YV2AM Off Air
An official communication from station
YV2AM at Maracaibo, Venezuela, states
that theyv are off the air for the time being
while the station is being reorganized.

WS8XK Transmissions

An official communication from W8XK
at Pittsburgh, Pennsylvania, states that
they are on the air on 21,540 kc., daily,
from 8 a.m. to 2 p.m.; on 15,210 kc., daily,
from 10 a.m, to 4:15 p.m.; on 11,870 kc,,
daily from 4:30 to 10 p.m. and on 6140

(Continued on page 590)
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ke., daily from 4:30 p.m. to sign off. There
are four complete stations with a licensed
power of 40 kw.

Reports from California
Mr. J. C. Hayes of San Rafael, Califor-
nia, reports that EAQ is best received there.
Other stations he hears regularly are the
British Empire stations, FYA, VK2ME,
VE9GW. Stations KKH and KKZ are
heard relaying the Byrd programs.

The British Empire
Transmissions

An official communication received from
the British Broadcasting Company states
that the Empire transmissions will be as
shown in Best Bets for this month, with
the following possible alternatives: GSD
may be substituted for GSE; GSB may be

substituted for GSC, or vice versa.

A Report from Louisville,

Kentucky

Mr. George Krebs of Louisville, reports
the following Best Bets: GSD, GSB, DJC,
FYA, YV3BC, W2XE, W3XAL, W3XL,
WBXK,W2XAF, W1XAZ, VEOGW,VE9]JR.
He uses a two-tube receiver employing a
regenerative detector and a -71 audio
tube.

Heard at Roanoke, Virginia

Mr. E. C. Webber of Roanoke, reports
the following Best Bets: EARS38 on 41.6
meters, VK2ME, HV], GSB, W3XL, XDG
on 32.09 meters.

An Official Report from
Maryland

Mr. Howard Adams, Jr., reports from
Baltimore: Not much change in reception
conditions from those of a month ago.
The S50-meter stations are good from 4
p.m. on through the evening. The 23-
meter trasmissions are good from 8 a.m.
to noon and sometimes up to 2 p.m., when
the 31-meter band picks up. He notes that
G6RX comes in quite well during the eve-
nings. He also notes that the South Ameri-
can stations seem to be coming in better
on 50 meters. He sends in the following
list of Best Bets in his location: GSG,
FYA, DJB, DJD, EAQ, VK2ME, GSC,
DJA, W2XAF, YV3ME, YV3BC, PLV,
HC2RL, HJ1ABB, W3XAL, WIXF,
VEIGW, WSXAL, GSA, WIXAL, DJC,
HIX, HJ2ABA, HJ4ABE, HCJB.

A Report from England

Mr. L. H. Collurn of Chentsey, Surrey,
reports the following Best Bets in his loca-
tion: W3IXAL, DJB, W2XAD, FYA,
WSXK, GSE, I2RO, EAQ, CTI1AA,
VK2ME, GSC, DJA, W2XAF, OXY, GSB,
LCL, RV72, VE9GW. VQ7LO, GSA, DJC,
RV59, HV]J. All of these stations have
been verified.

Official Report from Ontario

Douglas Wood of Somcoe, Ontario, re-
ports the following Best Bets in his loca-
tion: GSA, GSB, GSC, GSD, DJC, DJB,

DJD, I2RO, FYA, VEGW, WSXK,
WSXAL, W2XE, WOXAA, W3XAU,
W2XAF, VK2ME, EAQ, HJ4ABB,

HJ1ABB, HJ4ABE, YVIBC, HJTY. He
also reports hearing CT3AQ on 11,181 kc.
at 12:38 p.m. and a station he thought
signed “RFN,” approximately 12,000 kc.
with a lecture in Russian, and asks if any
of our listeners know who it can be.

Two Stations on About
30 Meters

A number of our Listening Posts report
hearing GCW, playing all sorts of phono-
graph records and readings, during a series
of tests on 9790 kc., during midday. They
report him “extremely loud” and say that

he tests on a full side-band transmission,
half side-band transmissions and also on
transmissions without a carrier wave.
Another station on a shghtly shorter wave-
length than this has been listed tenta-
tively in this montih’s Best Bets. It carries
the programs of I2ZRO and comes in be-
tween EAQ and GCW. It has been re-
ceived throughout the United States with
extreme steadiness and with much greater
volume than I2RO itself. Does anyone
know who this is, or if it is a new Italian
transmitter carrying the same program as
famous old 12R0O?

Station Locations

WL. Call KC. Location
13.94 WEXK 21540 Pittsburgh, Pa.
16.84 W3XAL 17780 Bound Brook, N7J.
16.84 GSG 17790 Daventry, England
17.24 JI1AA 17380 Kemikawa-Cho,

Japan
19.5 W2XNAD 15330 Schenectady, N. Y.

19.6 FYya 15243 Pontoise, France
19.64 W2XE 15270 New York, N. Y,
19.7 WENK 15210 Pittsburgh, Pa.
19.7 DB 15200 Zeesen, Germany
19.8 HV] 15123 Vatican City
23.3 CNR 12830 Rabat, Morocco
23.3 HJ1ABB 12800 Bogota, Colombia
25.14- RV50 11923 Moscow, Russia
25.2 FYyA 11900 Pontoise, France
25.2 WSXK 11870 Pittsburgh, Pa.
25.3 GSE 11865 Daventry. England
25.34+ W2XE 11830 New York, N. Y.
25.4 12RO 11810 Rome, Italy
25.5 GSD 11750 Daventry, England
25.5 DJD 11760 = Zeesen, Germany
25.54 PHI 11730 Huizen, Holland
25.6 VE9JR 11720 Winnipeg, Canada
26.8 CT3AQ 11180 Funchal, Madeira
30.4 EAQ 9860 Madrid, Spain
30.5 J1AA 9870 Kemikawa-Cho,

Japan
30.6 ? I2RO? 9798 Rome, Italy
30.6+4 GCW 9790 Rugby, England
31.24 XETE 9600 Mexico City, Mex.
31.2+ W3XAU 9590 Philadelphia. Pa.
31.24- VK2ME 9590 Sydney, Australia
31.2+ CT1AA 9590 ILishon, Portugal
31.3 HBL 9580 Geneva. Switzerl'd
31.3 GSC 9585 Daventry, England
31.3+ WI1XAZ 9570 Springfield, Mass.
31.44+ W2XAF 9530 Schenectady, N. Y.
31.5 VK3ME 9510 Melbourne, Aust.
313 GSB 9510 Daventry. England
31.8 PLV 9415 Bandoeng, Java
35.5 PRAG 8450 Porto Alegre, Brazil
36.6+ PSK 8185 Rio de Janeiro,

Brazil
37.3 CNR 8035 Rabat, Morocco
37.5 HC2JSB &000 Guayvaquil, Ecuad.
38.4+ HBP 7790 Geneva, Switzerl'd
40.54+ HJ3ABD 7402 Bogota, Colombia
41.0°? HAT2? 73C0 Budapest, Hungary
4294 LCL 6984 Jeloy, Norway
45.01 HC2RL 6668 Guayaquil, Ecuad.
45.3 PRADO 6618 Riobamba,Ecuador
46.1 HJSABD 6504 Cali, Colombia
46.5 HJ1ABB 6450 Barranquilla, Co.
46.6 W3XL 6425 Bound Brook, N.J
47.5 HIZ 6315 San Domingo,D.R.
47.8 HII1A 6272 San Domingo, D.R.
48.5 TGW 6180 Guatemala City
48.7 YV3BC 6162 Caracas, Venecz.
488 VE9CL 6150 Winnipeg, Man.
48.81 WBX K 6140 Pittsburgh, Pa,
49.0 W2XE 6120 New York N. Y.
49.04- VE9HX 6110 Halifax, N. S.
49.14 YVIBC 6112 Caracas. Venez.
491+ W3NAL 6100 BoundBrook,N.J.
49.1 - WOXF 6100 Chicago, 11l
49.2 VEIGW 6095 Bowmanville, Can.
493+ WOXAA 6080 Chicago, Ill.
49.34- CPs 6080 La Paz, Bolivia
494+ W8XAL 6060 Cincinnati. QOhio
49.4+ UOR2 6060 Vienna, Aust.
49.4+ WIXAU 6060 Philadelphia, Pa.
49.5 OXY 6060 Skamleback, Den.
49.5 GSA 6050 Daventry, England
49.6+ W4XB 6040 Miami, Fla.
49.64- WI1XAL 6040 Boston, Mass.
49.8 DJC 6020 Zeesen, Germany
49.94- VE9DN 6005 Montreal, Que.
49.94 HIX 6000 San Domingo
49.94- CcoC 6000 Havana, Cuba
50.0 RVS59 6000 Aloscow. U.S.S.R.
50.2+4- HVJ 5969 Vatican City
50.4 HJ2ABA 5880 Tunja, Colombia
50.64+ HJ4ABE 5860 DMedellin, Colombia
69.4 OHU 4320)] warite Austria
69.4 G6RX 4320 Rughy, England
70.2 RV15 4273 Khabarovsk,Siberia
73.0 HCJB 4107 Quito. Ecuador

Some Dope on HCJB
Mr. A. Faber of Hudsonville, Michigan,
writes in response to a RapIo NEws query
that station HCJB was built by a mission-
ary two years ago last Christmas and has
been operating daily since its erection (ex-
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cept Mondays) on 73 meters, 4107 kc,,
with a power of 250 watts. They operate
nightly from 8 to 10, Quito time (15 min-
utes slower than ES.T.). There is a noon-
day service, as well as Sunday morning
services direct from the Christian and Mis-
sionary Alliance Chapel. The builders of
this station are Eric Williams and Clarence
Jones of Chicago, Illinois.

The Mysterious Mexican

Station

Mr. R. Wright of Brooklyn, New York,
writes in that ke also has heard the Mys-
terious Mexican Station announcing “Hello,
America, Bueno, Bueno Mexico,” and that
it has a theme tune, “I don’t mind being
alone with you,” and occasionally plays
“Where do you worka, John?” It is on
the same wavelength as the South Pole
expedition.

Report from Ohio

Mr. O. L. Ramsey of Struthers, Ohio,
reports the following Best Bets in his lo-
cation: EAQ, FYA, PHI, GSB, GSE, GSD,
GSC, GBP, DJD, DJA, I2RO, CNR,
VK2ME, VK3ME, LSX, LSN, PSK,
HJ3ABD, YVR, KKH, KEE, KKQ,
W8XK, W2XAF, W1XAZ, WEF, VE9JR.
He uses a National SW. 3, using a power
with two —47 pentode tubes in the output.
He uses a 30-foot length of insulated wire
twisted around the lead-in of a 100-foot
broadcast receiver aerial for his antenna.

A Report from Savannah

Mr. J. L. Davis of Savannah, Georgia,
reports that he has just received an official
verification card from radio station COC,
Havana, Cuba. They siate that they are
on the air daily from 4 p.m. to 3 p.m,
ES.T. The address is P. O. Box 98 and
they operate on 49.9 meters.

“Neighborly Listening Posts”

Mr. E. F. Orne, Official Ripio News
Short-Wave Listening Post Observer for
Massachusetts, writes as follows: “It seems
to me that a good idea would be to pub-
lish in Rapro News the names and ad-
dresses of all Listening Post Observers with
the suggestion that when any listener, who
is not an observer, receives short-wave sta-
tions he cannot identify or which he would
like to obtain further information about,
to get in touch with the nearest Rapio
NEws Short-Wave Listening Post Observer,
who can no doubt help him. I believe
that observers, as in my case, are better
equipped with short-wave data than the
average listeners, and stand ready to fur-
nish such help to further the growing
interest in short waves. Doubtless the oc-
casional listener might have the luck to
hear certain announcements from a station
that he might perhaps pass along to a
neighborly Official Observer who could in-
clude this information in his monthly
compilation of data for the DX Corner.
I am sure Official Observers would recip-
rocate by offering helpful information and
suggestions to such informers and the cycle
would be complete.” A good idea, and we
feel sure that our Observers zrowld help.
Any letters written to Listening Posts, care
of Rapto News, will be forwarded to the
Listening Posts in question.

An Ofhcial Report from
Johannesburg
Official Listener Mike Kruger reports
the following Best Bets at Yeoville, Jo-
hannesburg, South Africa: FYA, DJD,
DJC, W3XAL, PHI, all the Daventry
transmissions, W8XK, W3XL, W3XAL,
HBL, VK2zME, RV359, VQ7LO (Nairobi,
Africa, 49.3 meters), W3XAL, I2RO,
HVJ, WI9XAA, FIQA (Tananarive, Mada-
gascar, 52.7 meters), CR7AA, WINAZ,
(Continued on page 0637)


www.americanradiohistory.com

Rapio News rorx Arnir, 1934&

591

WORLD TIME CONVERSION CHART

The short-wave listener can, with the aid of this chart, instantly determine the
time in any part of the world corresponding to any given hour in his own location
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How to Convert Foreign Time to Your Local Time

IRST locate your country, or vour sec-

tion of vour country, in the alphabeti-
cal list, to find its longitude. Then locate
this Jongitude on line A. Next consult the
alphabetical list to determine the longitude
of the country whose time you want to
find, and locate this longitude on line C.
Now lay a ruler or other straight-edge
across the chart so that it connects these
two points on lines A and C. The point
at which it crosses line B shows the time
difference bhetween these points. Ii the
hour is preceded by a plus sign, add this
figure to the time in your locality. Ii a
minus sign is shown, deduct the hours from
your time.

The following concrete example will il-
lustrate the simplicity of the procedure:

Suppose a New York City

listener wants

If he desires to know the corresponding

to determine the time in New Zealand.
He first consults the list (U. S. A.—East-
ern Time) and finds his longitude to be 73
degrees West. This he locates on line A.
He again consults the list and finds the
longitude of New Zealand to be 172 de-
grees, 30 minutes East (60 minutes equais
1 degree, therefore New Zealand lies 172V
degrees, East). This point is then located
on line C. A ruler laid across the chart to
connect 75 on line A with 1724 on line C
intersects line B at plus 163 hours. He
therefore adds this number of hours to his
own time to find the corresponding New
Zealand time. Thus if it is 9 a.m. in New
York, he finds that in New Zealand the
clocks show 1:30 a.m. of the next day.

www americanradiohistorvy com

hour in Hawaii he will find it to be his
local time minus 5% hours, or 3:30 a.m. if
his local time is 9 a.m.

From the ioregoing it is evident that
the use of this chart represents an utterly
simple method of accurately determining
the time in any part of the world, corre-
sponding with that in any other part. If
desired, a strip of cardboard may be em-
ploved in place of a ruler, pivoting one
end on line A in a position corresponding
to one’s own location so that the straight-
edge may be swung through an arc suf-
ficiently long to reach all points on line C.
This will still further simplily the use of
the chart.
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HE Philco Model 16-X super-

heterodyne receiver is intended

for those who desire radio recep-
tion of an extremely high order, both
from the standpoints of faithful repro-
duction of speech and music, and of
general performance. Some reﬁnements
are included which are not to be found
in the average modern receiver—refine-
ments which add to the cost of produc-
tion and purchase but which are fully
justified in the eves of the discriminat-
ing radio listener.

The 16-X is an 1l-tube all-wave
superheterodyne, housed in a console
cabinet as shown in the accompanying
illustration. The complete schematic
circuit diagram, including service data, is
shown below. It covers all broadcast
frequencies between 530 kc. and 23,000,
continuously, in five ranges with ade-
quate overlap between ranges. Also, of
course, all other types of modulated
reception, in addition to broadcasting,
within this wide range. The ranges pro-

Rapio News ror ArrinL, 1934

A New
ALL-WAVE SUPER

(P/lz'/co Model ]6—37)

vided are five in number, as follows:
530-1500 ke.; 566-200 meters
1500-4000 kc 200-75 meters
3200-6000 kc.; 93.8-30 meters
5800-12000 kc.; 51.7-25 meters
11000-23000 kc.; 27.3-13 meters

The tuning dial is accurately cali-
brated throughout each range, in fre-
quencies, and in addition the various
types of services such as standard broad-
cast, s.w. broadcast, police, amateur,
aircraft, ship and ’phone are all shown
directly on the dial, indicating at just
which portions of each range these
various services may be tuned in.

A study of the circuit shown below
discloses that the receiver employs 2
dual-tuned i.f. stages, providing a total
of 6 if. tuned circuits. The interme-
diate frequency employed is 460 kc.
One of the unique features of the circuit
is a 460 kc. wavetrap included in the
antenna input circuit. Its purpose is to
trap out any interference which might
result from commercial or other stations
operating on approximately this fre-
quency. This is a feature which will be
especially appreciated by anyone living
along the coast where commercial trans-
missions or their harmonics cause code
interference in superheterodyne receiv-
ers, by forcing their way through the
tuned input circuits and thus reaching
the i.f. amplifier where they are amph-
fied sufficiently to be audible at the
receiver output.

The quiet tuning or noise suppression
circuit has been developed to a highly
practical and effective degree in this
Philco model. One of its features is
the switch connected between the

cathode of the 78 Q.A.V.C. tube and
ground. This switch is mounted on the
side of the console and provides a means
for cutting the noise suppressmn system
in and out at will. Thus, in ordinaty
operation on local stations, the switch is
thrown to one side, cutting in the noise
suppression system so that no station
below a certain signal strength will be
heard and no noise will be heard when
tuning between these stations. This
minimum control signal strength is fixed,
by the adjustment of a thumb-nut at
the rear of the chassis, when the re-
ceiver is installed and is set at' a level
to meet the noise conditions found in
that particular location. When tuning
for distant stations the noise suppres-
sion switch is thrown to the other side,
thus permitting the reception of weak
stations. Noise will be heard at such
times, of course, but when one is fishing
for DX reception he is willing to tolerate
the attendant noise.

Another feature which simplifies the
tuning of the receiver is found in the
unusually effective tuning meter. The
image of the indicator in this meter is
thrown on a small rectangular, illumi-
nated window immediately above the
station selector dial. This image takes
the form of a wide band of shadow,
which narrows as a station is tuned to
resonance. In the case of a powerful
local station the shadow narrows to a
thin line.- On more distant stations the
effect is less, but even on weak signals
it is sufficient to be readily perceptible.

There are four control knobs located
on the front panel. A large knob just
below the dial (Continued on page 633)
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This is the fourth article of a
series for the beginner which
will provide a
primer dedicated to an intelli-
gent understanding of short
waves and how to derive the
greatest pleasure from them

short-wave

GETTING ACQUAINTED

SHORT WAVES

Ravio News ror AprirL, 1934

James Millen

P-I.'\HE construction and study of a
short-wave receiver presents an
excellent lesson in the theory and
practice of radio in general. At the
same time it offers a fascinating intro-
duction into the short-wave field which
is becoming increasingly interesting and
important. The purposes of this article
are to describe in detail the construction
of such a receiver, and then next month
to take it apart, theoretically, to see
just kow and why it works,

Accordingly, we have designed a short-
wave receiver operable from power lines
or batteries, which is so simple that
anyone can build it, regardless of their
mechanical ability or experience. As a
matter of fact, we start with the as-
sumption that the reader’s practical ac-
quaintance with things electrical is
limited to fixing a floor plug or replacing
a fuse.

It is tirst recommended that the pros-
pective short-wave enthusiast familiarize
himself with the general idea of short-
wave reception by reading the first three
articles of this series—appearing in
Rapro News for January, February and
March of this vear. Next, check the
family tool chest for the necessary tools.

Figure 6.

THE TOP VIEW

Tius shows the general layout and construc-

tional details of the complete set

You will need a medium-size screw-
driver, a small saw. wire-cutting pliers,
a hand-drill and an electric soldering
iron. A good iron can be bought for
about one dollar. If you are missing the
drill, your local garage man will be glad
to drill the few holes in the panel.
(However, we recommend the acquisi-
tion of the drill, for the chances are this
will not be the last set you’ll build!)

THE TUNING CHART

Figure 5. These are the tuning curves
for the four most popular coils
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Read this article at least twice before
attempting to build the receiver. Study
the circuit diagrams, layout drawings
and photographs. Figure 1 is the a.c.
set wiring diagram drawn with the con-
ventional radio symbols. Figure 2 is
a picture diagram of the same which
will probably be of greater signiticance
to the beginner. Figure 3 is the sche-
matic diagram of the battery set. Com-
pare these drawings and endeavor to
identify the various parts in Figures 1
and 3. They carry the same labels as
in Figure 2 and in the parts list (except
for changes in the battery set).

The first step in actually building the
short-wave set is to drill the holes in
the front panel in accordance with the
layout of Figure 4. While the parts list
calls for an aluminum panel, consider-
able latitude in size (larger) and mate-
rial may be permitted in the construc-
tion of a beginner’s first receiver. Hard
rubber or bakelite make excellent panels,
but even clean, dry plyvwood can be
used. The panel is mounted on the
base-board. which may be made from
any convenient slab of wood. Here, too.
the constructor mayv varv somewhat
from the mechanical procedure indicated

SCHEMATIC CIRCUITS FOR A.C. AND BATTERY OPERATION

Figure 1. (Left)

The circuit of the simple a.c-operated short-wave receiver for beginners.

Figure 3. (Right) by making

minor changes in sciring and parts, the a.c. circuit of Figure 1 is converted for hattery operation
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in the illustrations. The panel can be
mounted by means of small angle brack-
ets, obtainable in any hardware store,
or, if the base-board is thick enough,
the panel can be screwed directly to its
front edge. While “feet” contribute to
the appeargnce of the completed job,
they are of course not essential.

When the panel and base-board have
been joined, mount the condenser CI,
jack (J), resistor R1, the dial and the
pilot light. The legs supporting the
tuning condenser, binding-post sirips,
sockets and transformer can bhe obtained
from most hardware stores, but if more
convenient, they can be built up with
the required number of washers. The
dial is fastened to the panel by small
screws coming through the back, after
first prying off the hub and loosening
the set-screw so that the dial will slip
over the tuning condenser shaft. Move
the rotor as far out as it will go—that
is, counter-clockwise—and set the dial
on zero. Now tighten the set-screw and
replace the hub-cap. \hen the con-
denser is turned all the way to the right,
the dial should show the one hundred
and fiftieth division. (Though there
are 200 dial divisions, only three-quar-
ters of them are used with a 270°
condenser.)

The dial light is connected in parallel
with the heater of the tube—that is,
two wires (which should be twisted as
shown in Figures 2 and 6) run from
the two heater connections, 4 and 6, to
the pilot light.

Now mount C4, the sockets and
binding-post strips. The remainder of
the parts are mounted as they are wired,
being held in place by the bus-bar wire
which also makes the connections. Flex-

THE BEGINNER'S KITCHEN WORKSHOP

In addition to indulying an intriguing hobby, this radio beginner avoids the job
of drying the dinner dishes while the lady of the house acts the part of the “kibitzer”

ible leads are used only in connecting
parts which are rigidly mounted. In-
spection of the top-view photo will
indicate where the stiff wire is employed.

Wire the sockets first, then go along
with the rest of the connections in any
order of sequence you please. Twist
all heater leads as shown in Figures 2
and 6. The numbers in Figures 1, 2
and 3 identify just where the connec-
tions are made on the coil and tube
sockets. The transformer connections
are initialed as indicated. Be sure to
connect the rotor plates of Cl to the
wire running to the ground post.

THE PICTURE-WIRING DIAGRAM
Figure 2. Reproducing Figure 1 as a picture diagram
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The color-code of the power cable
must he followed as indicated. Care
should be exercised in wiring the volume
control exactly as shown in Tigure 2.
If the outside connections are reversed,
the volume will increase as the knob is
turned backwards.

Further constructional details will be
evident from the picture diagram, Fig-
ure 2, and the top-view photograph,
Figure 6. While these illustrations were
made from the a.c. version, the changes
in the battery set are so slight that they
may still be used as a guide.

In the battery set. switch S is mounted
in place of the jack, J, on the panel
Be sure to make this connection exactly
as shown. A misplaced wire here would
still permit the switch to turn “on and
off” the filament of the —34 tube, but
would result in the rapid drain of half
the B battery through the volume con-
trol 1.

If the dial light is used, make cer-
tain that it is the 06-ampere type, other-
wise the air-cell battery may be
discharged in a short time. The cor-
rect bulb can be identified by the
pink glass bead supporting the filament.
The additional binding posts required in
the battery set may be conveniently
mounted on a strip at the back of the
base-board. (Continued on page 632)

THE POWER SUPPLY
Figure 7. This power supply unit
provides both heater and plate wolt-
ages for the a.c. short-wave model

ENaeues
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SHORT-WAVE
FIRST-AIDS

The data presented here will help
the short-wave listener in his explor-
ations into the realm of short waves

ISHING for stations transmitting on

the lower wavelengths is made much

more productive and is considerably
snnphﬁcd if the listeners knows where the
various types of stations are to be found.
Detailed information concerning the loca-
tion of regular short-wave broadcast
stations will be found in the “World Short-
wave Time-table” which appears elsewhere
in this issue. But when the urge comes
to wander aiield to see what other types
of transmissions have to ofter, the follow-
ing list will be of interest. The frequency
bands indicated here contain just about
evervthing of any conceivable interest to
the short-wave fan. The police, aviation,
amateur, experimental and ship telephone
bands are all included—certainly a wide
enough variety to provide spice for short-
wave tuning. The frequencies listed here
can be converted to wavelengths, if the
reader prefers, by referring to the chart on
the opposite page.

Frequency Type of
in ke. Service
530-1700 Broadcust
1500-1600 Experimental Broadcast—Aviation-
Police
16C0 - 1700 Television
1704-1708 Aviation
1712 Police
17151875 Amateurs. c.w. (code)
18752000 Amateurs. phone
2000 2300 Television
2316 Aviation
2340 2410 Aviation. ship service, Cte.
2410 -2430 Police
2440-2470 Police
2470-2490 Aviation
2504-2508 State Police
26102650 Aviation
2750-2850 Television
30- Aviation and Government

Ship ‘phone
Government and Aviation

3420-3140

Coast 'phone o
3445-3490 Government and Aviation
2190-3495 Experimental
3300-3900 Amateurs. ¢.w. (code}
3900-4000 Amateurs, ‘phone
4110-4130 Aviation
4175-4200 Ship 'phone
4750-4773 Coast 'phone
4795-4800 Experimental
4915-4920 Aviation
5375-5380 Aviation
5363-3693 Aviation and Government
6010-61350 Shortwave RBroadeast
6420-6430 E,\penmental
6400-6480 Coast ‘phone
6490 6640 Aviation
6650-6670 Ship ‘phone
7000 7300 Amateurs. c.w. (code)
8220 Aviation
8540-8560 Coast 'phone
8650-8660 Experimental
9300- 9600 Broadcast
11370-11400  Coast ‘phone
11700-11900  Shortwave Broadcast
12330 Aviation
1283512870 Experimental
13185-13260  Ship ‘phoue
14000-14150  Amateurs. c.w. (code)
14130-14250 \mateurs, ‘phone
14250~14400  Amateurs. c.w. (code)
15100-15340  Shortwave Broadcast
16440 Aviation
17080-17120  Coast phone

17300 17320
17600-17640

Experimental
Ship ‘phone

17750-17810  Shortwave Broaccast
21460-21540 Shortwave Broadcast
2267522725  Coast ‘phone
23100 Experimental
25700 Experimental
26000 Experimental
27100 Experimental
28000-30000  Amateurs. c.w. (code)
34600 Experimental

Experimental

41000
43000-46000  Television

48500-50300  Television

5100033000 Experimental, Government
51400 Experimema]

56000-60000  Amateurs, 'plione
60000-80000  Television

80000-400000 Experimental
400000-401000 Amateurs, c.w. {code)
401000-above Experimental

Wavelength-Frequency Chart

Formerly all short-wave enthusiasts
thought in terms of wavelengths and re-
ceivers, if calibrated at all, were calibrated
in wavelengths. Now, however, the trend
is definitely toward the use of frequencies
rather than wavelengths.

Because of this changing situation it is
often found necessary to convert frequency
listings to terms of wavelengths and vice
versa. A common practice is to divide the
known unit into 300,000 to determine the
unknown unit. Thus if one knows that a
certain broadcast station transmits on 25
meters, and wants to find the frequency, he
divides 23 into 300,000 and the answer—
12,000—is correct to an accuracy of a frac-
tion of 1 percent. Or if he knows the fre-
quency of this station and wants to find
the wavelength, he simply reverses the
process, dividing 12,000 into 300,000.

While this method is simple, it becomes
somewhat tedious in the case of fractional
wavelengths or odd frequencies—and most
such computations will be found to involve
such odd values. The table shown on the
opposite page has been developed to over-
come this difficulty by showing instantly,
with no calculation, the frequency equiva-
lent of any wavelength, or the wavelength
equivalent of any frequency.

The chart lists all wavelengths from 10.1
meters to 100 meters in steps of one-tenth
meter, and the corresponding frequencies.
However, its usefulness is not by any means
litnited to this 90-meter range. By shifting
the decimal point to left or right, the chart
covers any desired wavelength (and corre-
sponding frequency) throughout the entire
radio spectrum.

If it is desired to find the frequency
equivalent of any wavelength between 10.1
meters and 100 meters, or the wavelength
equivalent of any frequency between 29,690
and 2998, the chart may be read directly.
OQutside of this range the reading is made
by shifting the decimal points. Thus, if
one desires to find the frequency equiva-
lent of 101 meters, for instance, shift the
decimal point of the first item in the
wavelength column one place to the right
and the decimal point of the frequency one
place to the left. This will show the fre-
quency to be 2969 kc. Ii the frequency
corresponding to 1010 meters is required,
shiit the wavelength decimal of the first
item two places to the right and the ire-
quency decimal two places in the opposite
direction, and from this it will be found
that the required frequency is 296.9 kc.

In the same way, il the wavelength for
a given frequency is desired, simply locate
the frequency nearest to this value in the
frequency column, moving the decimal
point if necessary, and opposite it will be
shown the corresponding wavelength, al-
ways shifting the decimal point in one
column the same number oi places (but in

www americanradiohistorv com
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the opposite direction) as the point was
shifted in the other column.

Where the frequency is known in terms
of megacycles, its equivalent in kilocycles
is found by simply adding three ciphers
to the megacycle figure. Thus 56 mega-
cycles is equal to 36,000 kilocycles. Look-
ing down the frequency column, the figure
5604 is found. To make this approach
56,000, onc decimal place is added; there-
fore the point in the wavelength opposite
is moved one place to the left and gives
the corresponding wavelength as 5.35
meters. Or, an alternate method is to
find 56 in the wavelength column (the
figures in both columns can be considered
as either wavelength or as frequency in
kilocycles), move the decimal point three
places to make this 56,000 kc. and move
the decimal point in the other column three
places to the left, arriving at 3.354 as the
equivalent wavelength.

The ability to use the figures in either
column to represent either wavelength or
frequency makes the chart extremely flex-
ible in application. Its accuracy is of an
extremely high order, the error never ex-
ceeding 1/20 of 1 percent.

International Call Letters

Call letters of code stations as well as
broadcasters heard are of special interest to
the short-wave fan because from these it is
possible to tell the nationality of the trans-
mitter. Thus any call beginning with K,
N or W indicates a station in the United
States, its territories or its ships. The
larger countries of the world have similar
assignments: G for Great Britain, F for
France, D for Germany, etc. Smaller coun-
tries with fewer transmitters have more
limited assighments. Morocco, for instance,
is assigned all calls which employ CN as
the first two letters. The list of these “In-
ternational Call Letter Assignments” is
given below.

In code transmission the call letters are
always preceded by -.- - (de). The let-
ters of the station called are usually re-
peated 3 times, followed by the letters of
the caller, also repeated 3 times, thus:
XAB. XAB, XAB de KNL, KNL, KNL,
would indicate a U. S. station calling a
Mexican station.

Inasmuch as c.aw. (code) transmissions
carry further than ‘phone or broadcast
signals, and as many c.w. stations employ
high power, it is possible to log many
countries in this way, who either do not

have broadcast transmitters or whose
broadcast transmitters do not reach out to
Call Signal Country
CAA-CEZ Chile
CFA-CKZ Canada
CLA-CMZ Cuba
CNA-CNZ Morocco
CPA-CPZ Bolivia
CQA-CQZ } Portuguese colonies
CRA-CRZ
CSA-CUZ Portugal
CVA-CVZ Roumania
CWA-CX7 Uruguay
CZA-CZZ Monaco
D Germany
EAA-EHZ Spain
EIA-EIZ Irish Free State
ELA-ELZ Liberia
ESA-ESZ Estonia
ETA-ETZ Ethiopia
F France and colonies and protecto-

rites

Great Britain
HAA-HAZ Hungary
HBA-HBZ Switzerland
HCA-HCZ Ecuador
HHA-HHZ Haiti
HIA-HIZ Dominican Republic
HJA-HKZ Colombia
HRA-HRZ Honduras
HSA-HSZ Siam
1 Italy and colenies
J Japan A
United States ot America

LAA-LNZ Norway
LOA-LVZ Argentina
LZA-LZZ Bulgaria

Great Britain

(Continued on page 634)
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WAVELENGTH-FREQUENCY

M. | KC. M. KC. M. J KC. M. | KCG. M KC. M. KC. M. | KC M. KC M. KC.
| |

10.1 | 29,090 | 20.1 | 14920 | 30.1 9,961 40.1 | 7,477 50.1 5,984 | 00.1 4,989 701 | $.277 80.1 3,743 90.1 3,328
10.2 | 29,390 | 20.2 | 14,840 | 30.2 9,928 10.2 ‘ 7,458 50.2 5973 | 60.2 1,980 70.2 1 4,271 80.2 3.738 | 90.2 3,324
10.3 | 29,116 20.3 14,770 30.3 9,895 40.3 7,440 50.3 5,961 00.3 4,972 70.3 ‘ 4,265 80 3 3,734 90.3 3,320
10.4 | 28,830 | 20.4 [ 14,700 [ 30.4 9.802 | 40.4 7.421 50.4 5,949 | 60.4 4,964 70.4 4,259 80.4 3,729 90.4 3.317
10.5 | 28550 | 20.5 | 14,630 | 30.5 9,830 40.5 | 7,403 50.5 5,937 60.5 1,956 70.5 1,253 80.5 3.724 90.5 3.313
10.6 [ 28,280 | 20.6 | 14,550 | 30.0 9.798 | 40.6 7.385 50.6 5,925 60.6 1,948 70.6 4,247 80.6 | 3,720 90.6 3.309
10.7 | 28,020 | 20.7 | 14,480 | 30.7 | 9,766 40.7 7.367 | 50.7 5,913 | 60.7 4,939 70.7 4.241 80.7 | 3715 | 907 3,300
10.8 | 27,760 | 20.8 | 14,410 [ 3.8 9,734 | 40.8 7,349 | 50.8 5,902 | 60.8 | 4,931 70.8 4,235 | 80.8 | 3711 90.8 3.302
10.9 | 27,510 20,9 | 14,350 | 30.9 9,703 10.9 7.331 50.9 5,890 60.9 4,923 70.9 4,229 80.9 3,700 90.9 3,298
11.0 | 27200 | 21.0 | 14,280 | 31.0 | 9,672 | 41.0 | 7313 | 51.0 | 5879 | 61.0 | 4915 | 71.0 | 4223 | 81.0 3701 | 91.0 | 3,295
11.1 27,010 | 21.1 14,210 | 31.1 9,641 41.1 7,295 51.1 5,867 61.1 4,907 71.1 4,217 81.1 3,697 91.1 3,291
11.2 | 26,770 | 21.2 | 14,140 31.2 9,610 11.2 7,277 51.2 5,850 61.2 4,899 71.2 4,211 81.2 3,692 91.2 3,288
11.3 [ 26,530 | 21.3 | 14,080 | 3713 9,579 | 41.3 7,260 51.3 5,844 | 01.3 4,891 71.3 4,205 | 81.3 3.688 | 91.3 3,284
11.4 | 26,300 | 21.4 | 14,016 | 31.4 9,548 11.4 7,242 51.4 5.833 61.4 4,883 71.4 1,199 81.4 3,083 91.4 3,280
11.5 26,070 21.5 13,950 31.5 9,518 41.5 7,225 51.5 5,822 61.5 4,875 71.5 4,193 81.5 3,679 91.5 3,277
11.6 } 25850 | 21.6 | 13,880 | 31.6 9,488 41.0 7,207 51.6 5,810 61.6 4,807 71.6 1,187 81.6 3,674 91.6 3.273
11.7 | 25.030 21.7 | 13,810 31.7 9,458 41.7 7.190 51.7 5,799 61.7 4,859 71.7 4,182 81.7 3,670 91.7 3,270
11.8 | 25410 | 21.8 | 13,750 | 31.8 | 9428 | 41.8 7173 | 31.8 | 5,788 | 61.8 | 1851 71.8 | 4176 | 81.8 3.665 | 91.8 | 3,200
11.9 | 25200 | 21.9 | 13,69 | 31.9 9,399 41.9 7.156 | 51.9 5,777 61.9 4,844 71.9 4,170 81.9 3,661 91.9 3,202
12.0 | 24,990 | 22.0 | 13,0630 | 32.0 9,369 12.0 7,139 52.0 5,766 | 62.0 4,836 | 72.0 1,164 K2.0 3,656 92.0 3.259
12.1 | 24780 | 22.1 | 13,570 | 321 9,340 42.1 7,122 52.1 5,758 62.1 1,828 | 72.1 4,158 82.1 3,652 | 92.1 [ 3,255
12.2 | 24,580 | 22.2 | 13,510 [ 322 9,311 2.2 7,105 52.2 5,744 | 62.2 1,820 72.2 4,153 | 822 3,647 922 | 3,252
12.3 | 24,380 | 22.3 [ 13,440 | 323 | 9,282 | 423 7,088 52.3 5,733 | 023 4,813 | 72.3 4,147 | 823 3.643 | 923 | 3,248
12.4 | 24,180 22.4 | 13,380 | 32.4 9,254 12.4 7,071 52.4 5,722 62.4 4,805 72.4 4,141 82.4 3,639 92.4 3,245
125 | 23900 | 225 | 13,330 | 325 9,225 42.3 7,055 52.5 5,711 62.5 4,797 72.5 4,135 82.5 3,034 92.5 3,241
12.6 | 23,800 { 22.0 | 13,270 | 32.6 9,197 | 42.6 7.038 | 52.6 5,700 62.6 1,789 72.6 4,130 82.6 3,630 | 92.0 3,238
12.7 | 23610 | 227 | 13,210 | 327 9,109 12.7 7.022 | 52.7 5,689 | 62.7 4,782 72.7 4,124 82.7 3.625 | 92.7 3,234
12.8 | 23,420 | 22.8 | 13,150 | 328 9,141 42.8 7.005 52.8 5.678 | 02.8 4,774 72.8 4,118 82.8 3.621 92.8 3,231
12,9 | 23,249 | 229 | 13.090 | 329 9,113 42.9 6,989 52.9 5,668 | 02.9 4,767 | 72.9 4,113 82.9 3,617 92.9 | 3,227
13.0 | 23,060 [ 23.0 | 13,040 | 33.0 9,086 13.0 6,973 | 53.0 5,057 63.0 4,759 73.0 4,107 83.0 3,612 | 93.0 3,224
13.1 | 22,890 | 23.1 | 12,980 | 33.1 9,058 43.1 6.956 53.1 5,646 63.1 1,752 73.1 4,102 83.1 3,608 | 93.1 3,220
13.2 | 22,710 | 23.2 | 12,920 | 33.2 9,031 43.2 6.940 53.2 5,630 63.2 4,744 73.2 4,096 83.2 3,604 | 93.2 3,217
133 | 327540 | 233 | 12,870 | 333 | 9,004 | 433 | 0,924 | 533 | 5025 | 633 | 4736 | 733 | 4,000 | 83.3 | 3599 | 933 | 3,214
13.4 | 22,370 23.4 | 12,810 33.4 8,977 43.4 6,908 53.4 5,615 63.4 4,729 73.4 4,085 834 3,595 93.4 3,210
13.5 | 22,210 | 23.5 | 12,760 | 33.5 8,950 | 43.5 6,892 53.5 5,004 63.5 4,722 | 735 14,079 £3.5 3,591 93.5 3,207
13.6 22,040 23.6 12,700 33.6 8,923 43.6 6,877 53.6 5,594 063.6 4,714 73.6 4,074 83.6 3,586 93.6 3,203
13.7 21,880 23.7 12,050 33.7 8,897 43.7 6,861 53.7 5,583 63.7 1,707 73.7 1,068 83.7 3,582 93.7 3,200
13.8 | 21,730 | 238 | 12,000 [ 338 8,870 | 43.8 0,845 53.8 5,573 63.8 4,699 73.8 14,063 83.8 3,578 | 93.8 3,196
13.9 | 21,570 23.9 | 12,540 33.9 8,844 43.9 6,830 53.9 5,503 63.9 4,692 73.9 4,057 83.9 3,574 93.9 3,193
14.0 | 21,420 24.0 | 12,490 34.0 8,818 4.0 6,814 34.0 5,552 64.0 1.685 74.0 1,052 84.0 3,569 94.0 3,190
141 | 21,260 | 24.1 | 12,440 | 34.1 8,792 | 44.1 6,799 54.1 5,542 | 64.1 4,677 74.1 4,046 84.1 3.505 94.1 3,186
14.2 | 21,110 | 24.2 | 12,390 | 342 8,707 44.2 6,783 34.2 5,532 64.2 4,670 74.2 4,041 84.2 3,561 94.2 3,183
14.3 | 20,970 24.3 | 12,340 34.3 8,741 44.3 6,768 54.3 5,522 04.3 4,063 74.3 4,035 84.3 5 94.3 3,179
14.4 | 20,820 | 24.4 [ 12,290 | 344 8,716 444 | 6,753 | 54.4 5,511 04.4 4,656 74.4 4,030 84.4 94.4 3,176
14.5 | 20,080 24.5 | 12,240 34.5 8,690 44.5 6,738 54.5 5,501 64.5 4,648 74.5 4,024 84.5 94.5 3,173
14.6 | 20,540 | 24.6 | 12,190 | 346 8,665 | 44.6 6,722 | 54.0 5,491 64.6 4.641 74.6 4,019 84.6 94.6 3,169
14.7 | 20,400 | 24.7 | 12,140 [ 347 8,640 44.7 6,707 54.7 5,481 64.7 4,634 74.7 4,014 84.7 94.7 3,166
14.8 | 20,260 | 24.8 | 12,090 [ 348 8,010 1.8 6,692 54.8 5,471 64.8 4,627 74.8 4,008 84.8 94.8 3,163
14.9 | 20,120 | 24.9 | 12,040 | 349 8,591 44.9 6,678 54.9 5,461 04.9 1,620 74.9 4003 | 84.9 94.9 3,159
15.0 | 19,990 | 25.0 | 11,990 | 35.0 8,500 15.0 6,663 55.0 5,451 65.0 4,613 | 75.0 3,998 85.0 95.0 3,156
15.1 19,860 5.1 11,950 35.1 8,542 45.1 6,648 55.1 3,441 05.1 | 4,606 75.1 3,992 85.1 95.1 3,153
15.2 | 19,720 5.2 11,900 35.2 8,518 45.2 6,633 55.2 5,432 65.2 4,598 75.2 3,987 85.2 95.2 3,149
15.3 | 19,000 5.3 | 11,850 | 353 8,494 | 45.3 6,619 55.3 5422 | 653 4,591 75.3 3,982 85.3 95.3 3,140
154 | 19,470 5.4 | 11,800 | 35.4 8,470 45.4 6,604 554 | 5,412 | 65.4 4,584 75.4 3,976 85.4 95.4 3,143
15.5 | 19,340 5.5 | 11,760 | 35.5 8,446 45.5 6,589 55.5 5,402 | 055 4,377 73.5 3,971 85.5 95.5 3,139
15.6 | 19,220 5.6 | 11,710 | 35.6 8,422 | 45.0 6,575 55.6 5,392 | 65.0 4,570 75.6 3,966 85.6 95.6 3,136
15.7 | 19,100 5.7 | 11,670 | 35.7 8,398 45.7 6,561 55.7 5,383 | 05.7 4,503 75.7 3,901 85.7 95.7 3.133
15.8 | 18,980 5.8 | 11,620 35.8 8,375 45.8 6,540 55.8 5,373 65.8 4,557 75.8 3,955 85.8 95.8 3,130
159 | 18,860 5.9 | 11,580 35.9 8,352 45.9 6,532 55.9 5,304 65.9 4,550 75.9 3.950 85.9 95.9 3,126
16.0 | 18,740 0 | 11,530 | 36.0 8,328 46.0 6,518 56.0 5.354 60.0 4,543 76.0 3,945 86.0 96.0 3,123
.1 620 | 26.1 | 11,490 | 36.1 8,305 46.1 6,504 56.1 5,344 66.1 4,536 76.1 3.940 86.1 96.1 3,120
}gf2 :gigfo 262 | 11,440 | 30.2 | 8282 | 46.2 | 6,490 | 56.2 | 5,335 | 66.2 | 4,529 [ 76.2 | 3,935 | §6.2 9.2 | 3,117
16.3 | 18,390 | 20.3 [ 11,400 [ 36.3 8,260 40.3 6,476 56.3 5,325 | 66.3 1 4,522 | 70.3 3,929 86.3 9.3 3,113
16.4 | 18,280 | 20.4 [ 11,360 | 36.4 8,237 | 40.4 6,402 | 56.4 5,310 66.4 4,515 76.4 3,924 6.4 96.4 3,110
16.5 | 18,170 26.5 | 11,310 36.5 8,214 46.5 6,448 56.5 5,307 66.5 4,509 76.5 3.919 86.5 96.5 3,107
16.6 | 18,000 | 26.6 | 11,270 | 306.6 8,192 | 46.6 6,434 56.0 5,297 06.6 4,502 76.6 3.914 86.6 9.6 3,104
16.7 | 17,950 | 26.7 | 11,230 | 3.7 8,170 46.7 6,420 56.7 5,288 66.7 4,495 76.7 3,909 86.7 96.7 3,101
16.8 | 17.850 | 20.8 | 11,190 | 36.8 8,147 40.8 6,406 56.8 5,279 06.8 1,488 | 76.8 3,904 86.8 90.8 3,097
16.9 | 17,740 | 20.9 | 11,150 | 36.9 8,125 | 46.9 6,393 | 56.9 5,209 | 06.9 4,482 76.9 3.899 86.9 96.9 3,094
17.0 | 17,040 | 27.0 | 11,100 [ 37.0 8,103 | 47.0 6,379 | 57.0 5,260 | 07.0 4,475 77.0 3,894 87.0 97.0 3,091
17.1 | 17,530 | 27.1 | 11,000 | 371 8,081 47.1 6,366 57.1 5,251 67.1 4,468 | 77.1 3.849 87.1 97.1 3,088
17.2 | 17.430 | 27.2 | 11,020 | 372 8,000 | 47.2 6,352 57.2 5,242 | 67.2 | 4,462 77.2 3,884 87.2 97.2 3,085
17.3. | 17.330 | 27.3 | 10,980 | 373 8,038 | 47.3 6,339 57.3 5,232 | 07.3 4,455 77.3 3,879 87.3 97.3 3,081
17.4 | 17,230 | 27.4 | 10,040 | 37.4 8,017 | 47.4 6,325 | 57.4 5223 | 07.4 1,348 77.4 3,874 87.4 07.4 3,078
17.5 | 17130 | 27.3 | 10,900 | 37.5 7.995 47.5 6,312 57.5 5214 | 675 | 4442 77.5 3,869 87.5 97.5 3.075
. ( 27.6 | 10,860 | 37.6 7,974 47.6 6,299 57.6 5,205 | 67.6 4,435 77.6 3.864 87.6 97.6 3,072
:;9 }(7):21(: 27.7 | 10,820 | 37.7 7.953 | 47.7 6,280 | 57.7 5,196 07.7 | 4420 77.7 3.859 87.7 97.7 3,069
17.8 | 16,840 27.8 | 10,780 | 37.8 7,932 47.8 0,272 57.8 5,187 67.8 1,422 77.8 | 3,854 87.8 97.8 3.066
17.9 | 16,750 | 27.9 | 10750 | 37.9 7,911 47.9 6,259 57.9 5,178 | 67.9 4,416 77.9 3,849 87.9 97.9 3,003
180 7 16,660 | 28.0 | 10,710 | 38.0 7.890 48.0 6,246 58.0 5,169 68.0 1,409 | 78.0 3,844 88.0 98.0 3.059
5 28.1 | 10,670 | 38.1 7.869 | 48.1 6,233 58.1 5,160 68.1 14,403 | 78.1 3,839 8.1 98.1 3,056

}ﬁi 12';’(7'3 28.2 10,630 38.2 7,849 48.2 6,220 5,152 608.2 I 4,390 78.2 3.834 88.2 | 98.2 3,053
18.3 | 16.380 | 28.3 | 10,590 | 38.3 7,828 48.3 6.207 | 58. 5143 | 683 | 4,39 78.3 3.829 88.3 98.3 3,050
18.4 | 16,290 28.4 | 10,360 38.4 7,808 48.4 6,195 58. 5,134 68.4 4,383 78.4 3,824 #8.4 98.4 3,047
18.5 | 16.210 28.5 | 10,520 38.5 7,788 48.5 6,182 58.5 5,125 68.5 4,377 78.5 3,819 88.5 | 98.5 3,044
18.6 | 16,120 | 28.6 | 10,480 | 38.6 7,767 | 48.6 6,109 | 58.6 5.116 | 68.6 1,371 78.6 3.814 88.60 | 98.6 3.041
18.7 | 16,030 | 28.7 | 10,450 | 38.7 7,747 | 48.7 6,156 38.7 5,108 | 08.7 4.364 78.7 3.810 88.7 98.7 3,038
18.8 | 15,950 | 28.8 | 10,410 | 388 7,727 | 48.8 6,144 | 58.8 5,099 68.8 1,358 78.8 3.805 88.8 988 3,035
18.9 | 15,800 | 28.9 | 10,370 | 389 7,707 | 48.9 6,131 58.9 5,090 | 08.9 4,352 78.9 3,800 88.9 98.9 3.032
19.0 | 15,780 [ 29.0 | 10,340 | 39.0 7,688 | 49.0 6,119 59.0 5,082 | 69.0 4,345 79.0 3.795 £9.0 99.0 3,028
9.1 5700 | 29.1 | 10,300 | 39.1 7,608 19.1 6,106 59.1 5,073 | 69.1 1.339 79.1 3.790 ®9.1 99.1 3,025
:9.2 :;,020 29.2 | 10,270 | 39.2 7.648 9.2 | 6,094 59.2 5,065 | 69.2 4,333 79.2 3,786 89,2 99,2 3,022
19.3 | 15,530 | 29.3 | 10,230 | 39.3 7,629 | 49.3 6,082 | 59.3 5,056 69.3 4,326 79.3 3,781 89.3 99.3 3,019
19.4 | 15,450 | 29.4 | 10,200 | 39.4 7.610 | 49.4 6,069 | 59.4 5,047 69.4 4,320 79.4 3.776 89.4 99.4 3.016
195 15.380 295 10,160 39.5 7,590 49.5 6,057 59.5 5.039 69.5 4,314 79.5 3.771 9.5 99 5 3.013
9.6 5, 20.6 | 10,130 | 39.6 7,571 49.6 6,045 | 59.6 5,031 69.6 4,308 79.6 3,767 §9.6 99.6 3,010
}9.'; }s;gg 207 | 100090 | 397 7,552 | 49.7 6.033 59.7 5,022 | 09.7 4,302 | 79.7 3,762 89.7 99.7 3.007
19.8 | 15,140 | 29.8 | 10,060 | 39.8 7.533 | 49.8 | 6,020 [ 59.8 | 5014 | 098 | 4,295 | 79.8 | 3,757 | 89.8 99.8 | 3,004
19.9 | 15,070 | 29.9 | 10,030 | 399 7,514 49.9 6,008 59.9 5,005 1 69.9 | 4289 79.9 | 3,752 | 89.9 99.9 3.001
20.0 | 14,990 | 30.0 9,994 | 40.0 7,496 50.0 5,996 | 60.0 4,997 70.0 1,283 80.0 3,748 40.0 100.0 2,998
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The All-W ave

“SCOUTMASTER”

A. G. Landres and B. J. Montyn

HERE is perhaps no greater thrill

I to the dved-in-the-wool DX

hunter than to log another hard-
to-catch station many thousands of
miles away. This is especially so if the
set is home-made.

Now that some of the large manufac-
turers have placed on the market power-
ful short-wave superheterodynes, which
are sold in large quantities, the simple
one-tube circuit is likely to be forgotten.
Yet this type of set, when properly
constructed, is capable of giving sur-
prisingly good results. It is possible to
listen to foreign short-wave stations
with a one-tube receiver.

Readers who wish to build their own
short-wave receivers. especially if it is
their first constructional effort, will be
interested in something simple and yet
able to bring in foreign programs.
Later. when some experience has been
gained, a more complicated circuit can
be attempted.

The “Scoutmaster” was designed to
meet this demand. It possesses some
of the most desirable features. Sim-
plicity, economy and ease of construc-
tion should commend it to the prospec-
tive builder. Moreover, the chassis and
circuit have been designed with a view
to future additions. It will be pos-
sible to add a radio-frequency stage and
an audio stage later on, and all this
without impairing its appearance or dis-
carding any parts. It will bring in sta-
tigns from foreign countries as well as
numerous police stations, amateurs,
broadcasters in the United States and
Canada.

Several variations of the one-tube
regenerative circuits were tried at dif-
ferent locations in order to determine
which one would be most desirable from

all standpoints. The circuit of Figure 1
is the one which was selected as being
the most satisfactorv and also gave the
most service per dollar.

Try This on Your
Kitchen Table

HERE are radio enthusiasts
L in many walks of life who
have felt the urge to try their
hands at the assembly and wiring
of a radio receiver, but have hes-
itated over the complications of
modern multi-tube designs. The
little receiver described here 1s
one which offers extremely inter-
esting possibilities. When com-
pleted it will be capable of pro-
viding headphone reception from
a wide variety of short-wave broad-
cast, police and amateur stations,
including some stations thousands
of miles away. Yet it is so simple
to build that it will offer no diffi-
culty, even to one who has had
no previous experience in receiver
construction. A little practice
with a soldering iron and the abil-
ity to use a screw driver represent
the only requirements. Even a
knowledge of circuit diagrams is
not necessary, because the instruc-
tions which are supplied with the
kit describe all connections in de-
tail. For the voungster establish-
ing his first intimate contact with
radio—or for the oldster who in-
dulges in radio as a hobby, the
assemblyv of this receiver promises
a couple of hours of entertaining
vecupation during construction and
many hours of absorbing interest
in later listening-in on the world.

www americanradiohistorv com

A single-tube receiver could not be
powered otherwise than by dry batteries,
of course, and since headphones are
employed directly in the plate circuit,
the choice of the type —30 tube is most
logical. Its drain on the A battery and
the B battery is very small, so it will
give several hundred hours of enjoyable
reception with one set of batteries.

The choice of coupling between an-
tenna and tuned secondary was decided
in favor of the antenna-coupling con-
denser rather than the inductive method
because of the greater volume obtain-
able.

Control of regeneration can be ac-
complished in several ways, and although
some prefer the series resistance method,
this would call for an extra B battery
and even then it will affect the tuning
of the set. Consequently, the variable
condenser is considered the most de-
sirable for this type of circuit.

Plug-in coils were designed to cover
all wavelengths continuously, with over-
lap, from 15 meters to 200 meters in
four coils (shown in the illustration).
Coils to cover the broadcast band have
also been designed. The individual
ranges of the short-wave coils are: 10
to 20 meters, 20 to 40 meters, 40 to 80
meters and 80 to 200 meters.

The Scoutmaster employs a unique
tvpe of chassis. It is formed in such
a way that it serves at the same time
as chassis, panel, cabinet and tube shelf.
Moreover, the tube socket and coil
sockets are within easy reach. This
chassis, all cut and drilled, and all other
parts are available in kit form.

The set is of the simplest construc-
tion and there are only six wires to con-
nect after the cable, antenna and ground
wires are attached.

Construction is best done in the fol-
lowing order: The sockets should be
mounted first; be sure to place them
with the filament holes (the large holes)
in the right positions. The tube socket
has its filament holes towards the right
when looking at the chassis from the
front and the top. The coil socket has
its filament holes towards the back; the
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filament terminals have been marked in
Figure 2.

The antenna coupling condenser. C3
can now be mounted. The tip-jacks
should be fastened with a long and a
short bolt. The longer bolt serves as a
support for the choke. Lugs should be
placed under the nuts and the chassis
should be scraped clean around the holes
before inserting bolts and nuts. Do not
mount the choke yet.

The grid leak, 5 meg., and grid con-
denser, C4, are of the right length to
be soldered directly to the socket ter-
minals.  The filament resistor, R1
should be soldered to the negative filu-
ment terminal of the tube socket. The
battery cable is then brought through
the hole, H2, in the back. The green
wire is soldered to the free end of the
filament resister, the yellow wire to the
nearest lug on the chassis, the red one
to the pin-jacks and the black wire
connects to the remaining filament ter-
minal on the socket.

The antenna and ground lead and the
wires interconnecting the two sockels
and the antenna condenser can then be
soldered in place. The radio-frequency
choke may now be mounted on the long
bolt supporting the phone tip-jack, and
its terminals connected.

When mounting the tuning condensers
and the dials, be sure to place them as
shown in the diagrams and fasten the
dials so they will read zero with the
plates completely unmeshed.

Connect two No. 6 drv cells and a
single 45-volt B batterv to the cable
as shown in Figure 3. Place a tvpe ~30
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c3 ca
-l
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tube in the tube socket (right hand)
and one of the coils in the other socket.
The black wire should be connected to
a good ground; the blue one connects
to the aerial.

There is no switch on the set; there-
fore, in order to switch off the set, sim-
ply take the tube out of the socket.

When trying the set for the first time
it would be best to begin with the longer
waves; use the coil with the largest
winding. Turn the regeneration control
(left dial) to the left until vou hear a
click. Then tune with the right-hand
dial, and wherever there is a station a
whistle will be heard. Tune in the
whistle until it is loudest and turn the
left dial slowly towards the right, which
will clear up reception and make the
whistle disappear. A slight readjustment
of the tuning dial may be necessary.

Now take a screw-driver and adjust
the antenna condenser for best recep-
tion. This condenser need only be re-
adjusted for different antennas or dif-
ferent coils.

Do not be disappointed if you cannot
receive long distance immediately; the
operation of this little set requires a
little patience and practice and, then
again, one must look for certain stations
at the right time. The reader should
follow the data presented in the DX
Corner and read the other articles which
discuss the peculiarities of short waves.

List of Parts

C1, C2—Amplex variable condensers,
.00014 mfd.

C3—Amplex antenna
denser, .000025 mid.

C4—DMica grid condenser. .0001 mid.

L1, L2—Set of Amplex plug-in coils
(red. 80-200 meters: black, 40-80
meters; brown, 20-40 meters; green,
10-20 meters)

R1—Wire-wound resister, 15 ohms

R2—Grid leak resister, 5 megohms

RFC—Amplex radio-frequency choke,
2.5 millihenries

One Amplex “Cha-Set” chassis

Two four-prong, wafer-type sockets

Two dial scales

Two knobs

One twin phone tip-jack

(Continued on page 6353)

coupling con-
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POOR NOTES i KEY CLICKS

In this second article the author studies poor notes

due to modulation caused by ineffective filters

HE previous installment included
a description of the apparatus

employed and oscillograms in-

tended to illustrate the effect of various
filter circuits on voltage regulation. The
oscillograms in this article illustrate the
amount of modulation with several
tvpes of filters.

Figure 5 is the result when using pure
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signals were badly modulated, as can be
seen in the photograph. They were very
broad and, of course, had an undesirable
note. Such waves as these cause a great
deal of interference and are prohibited
in good practice.

An improvement over pure a.c. (as
used in Figure 5) on the plate of the
oscillator is rectified a.c. (using full-
wave rectification). Figure 6 shows the
effects. The 120-cycle modulation is,
of course, the result of not using a
filter.

Figure 7 is about the same as that of
Figure 6, except for the 1500-ohm re-
sister shunting the power supply, thus
regulating the voltage and thereby
avoiding the a effects shown in waves
of Figure 6. Note now the a of Figure
6 as compared with that of Figure 7.

To better the plate supply, one 16-
henry choke and one 2 mfd. condenser
were used. Figure 8 shows the results.

The portion indicated by x is not
due to any fault of the transmitter, but
is due to the “chatter” of the keying
relay. There is a slight change in fre-
quency at the beginning of the signal,
but the decay is fairly good. At f, note
the 120-cycle modulation on account of
insuthcient filter.

The circuit of Figure 9 is practically
the same as that of Figure 8, except
that its supply is shunted by the 1500-
ohm resister. This shunt has improved
the wave formation somewhat, as is
seen in the photograph. Investigating
signal a, it will be noticed that the fre-
quency remains about the same through-
out. At @ the signals build up and at &
die down very nicely. And again, on
account of not enough filter, the wave
has a tendency to be modulated. This
latter effect, however, is not detrimental
to the characteristic of the signal.

In an effort to improve the wave form
of the emitted signal, several condens-
ers were added in the filter circuit.

The circuits corresponding to oscillo-
grams 10 and 11 gave better signals than
those of circuit 9. Although a slight
modulation appears in photographs 10
and 11, the fact is that when listening
to these signals a better note was heard.
The slight modulation was not due to
causes at the transmitting end, but to
siray audio [requency in the amplifier.
Such modulation occurred even in waves
of Figure 12—that of pure d.c. (storage-
battery power) on the plate.

The frequency of the signal as re-
corded in Figure 12 was about a
3000-cycle note. It was very sharp,
clean-cut, clear and very pleasant to
listen to.

The records made with various recti-
fied power (Coutinued on page 625)

* Owner and operator of short-wave amateur
station W9FOK.
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short-wave fans and the regular
broadcast listener will no doubt
appreciate the appearance on the market
of several new all-wave receivers now
being introduced by large manufactur-
ers.
The General Electric receiver K-80 is
a good example of the new trend in all-
wave scts. This superheterodyne covers
a waveband from 16.7 meters to 333
meters (540-18,000 kc.) continuously in
four overlapping steps. A special Eu-
ropean model is available which has an
additional fifth band covering from 732
to 2000 meters (150-410 kc.). Indi-
vidual ranges are identified by letters,
which appear on the wave range switch
and on the dial. The range A covers the
American broadcast band 540-1500 kc.;
range B begins at 1500 kc. and ends at
3900 kc., including police stations, ama-
teurs and aviation services. Range C
includes two short-wave bands, near 49
meters and 31 meters, 1ts range 1s from

S HORT - WAVE fans, prospective

Ravio NeEws ror Arrin, 1934

A New
ALL-WAVE SUPER

(G. E. Model K-80)

3900 to 10,000 kc. Range D. 8000-
18,000 kc., includes the 31 meter band
again. Stations in this band are prefer-
ably received on range D. This range
includes four short-wave broadcast
bands and two amateur bands.

The clock-type dial is employved which
incorporates calibration in kilocycles or
megacycles for each band. Moreover, to
help locate the most popular stations,
the short-wave broadcast bands have
been marked, and the police, bands. too,
are shown on the dial.

The intermediate frequency 1s 4435 kc.
and there is but one if. stage while a
radio-frequency stage is emploved on
ranges A, B and C and two radio-fre-
quency stages on band D. This scheme
has several advantages: The first is a
better signal-to-noise ratio; the second,
less chance of side-band cutting; third,
it helps to eliminate repeat points;
fourth, it supplies more amplification on
the shortest waves where it is needed.

Tubes employed are eight in number.
Both radio-frequency stages and the one
1.f. stage employs 38 type tubes. the
oscillator-detector is a 2A7, the second-
detector, a.v.c. tube is a 2B7. The audio
amplifier employs a 56 driving a 33 twin
Class-B output tube. The rectifier em-
ployed is type 80. A schematic of the
circuit is shown herewith; values of
resistors and condensers have been
marked on it. This circuit includes the
fifth or “X” band. For other models
disregard this set of coils.

The power transformer primary is in
two sections, each having one tap. By
suitable series or parallel connections,

the transformer can be emploved for dif-
ferent voltages such as 100-115 wvolts,
115-125 volts, 200-230 volts or 230-250
volts.

Provisions have been made to connect
a phonograph pick-up, the terminals for
which are at the back of the chassis.

The manufacturer recommends the
use of two aerials because the efficiency
of the antenna is not the same for long
and short-waves. In the broadcast band
a total length of 30 to 100 feet is rec-
ommended — including lead-in.  Short
waves are best received on an antenna
of but 24 to 29 feet in length, again in-
cluding lead-in. The latter should be as
far away as possible from metal objects,
power lines or any other sources of in-
terference. A compromise antenna, suit-
able for all bands, could have a total
length of 100 to 150 feet. The ground-
wire should be as short as possible and
preferably be connected to a cold-water
pipe.

The upper middle knob with the little
crank is the station selector. To the left
of it is the band selector switch, to the
right, the volume control. The lower
knob in the center is an on-off switch
combined with a tone control.

The receiver was set up in the Rapio
NEws laboratory for a preliminary test
and then removed to one of the listen-
ing posts in a residential section of New
York City. This is not a good location
but may be considered average or be-
low. Antennas emploved were a 75-foot
outside antenna (including lead-in) and
a 23-foot indoor antenna which was
tried also.  (Continued on page 635)
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HE portable public address sys-

I tem described here, equipped

with the new crystal phonograph
pick-up and crystal microphone, has a
number of features to recommend it to
the serviceman and radio dealer as a
profitable side-line for rental or perma-
nent installations in auditorium, sound
trucks, etc.

The equipment comprises a high-
power, three-stage resistance-coupled
amplifying system capable of delivering
a total output of 12 watts, a 12-inch
dynamic type speaker, a carbon or crys-
tal microphone, a crystal phonograph
pick-up, a 12-inch size phonograph mo-
tor turntable, 50 feet of speaker exten-
sion cable and a microphene floor stand.
The microphone stand is converted from
an inexpensive standard music rack.
The microphone ring is altached to the
stand by means of a screw and wing nut.

All the above equipment is compactly
housed in a single carrying case measur-
ing 21 inches long by 1572 inches wide
by 14% inches high, as illustrated by
the photograph on this month’s cover.

The carrying case, made of fibroid, is
sturdily constructed to stand up under
hard usage.

As shown in the illustration, the
speaker is mounted in one half-section
of the case, which provides a batfle for
the speaker. and there is ample room
left for storing extension cables, micro-
phone and microphone stand.

The crystal phonograph pick-up is non-
resonant. non-magnetic, freely damped
and exceptionally light in weight. This
tvpe of pick-up requires only about one-
third the amount of pressure on the
record that is required by the conven-
tional magnetic lype pick-up. The
pick-up head weighs only one ounce and
the pick-up arm weighs two ounces.
This crvstal pick-up is designed to pro-
vide the highest quality of reproduction
with practically no needle-scratch noise.
It has a high impedance and is con-
nected directly through a 500,000-ohm
dual potentiometer to the input of the
amplitier.

Terminals are provided on the control
board for connecting either a radio

603

| PORTABLE P. A.

The equipment de-
scribed here is avail-
able in kit form and
includes a crystal
phonograph pick-up
and crystal micro-
phone for high qual-
ity input to the
amplifying apparatus

Leon Littman

tuner or a crystal tvpe microphone. The
crystal microphone is a high-impedance
device. requires no batteries for its field
current and may be connected directly
to the amplifier input tube. A crystal
microphone features wide frequency
range. flexibility, directional properties,
ruggedness and absence of hissing or
rushing background noises.

The amplifier control panel is equipped
with switches and separate volume con-
trols for the wvarious input circuits,
making it possible to superimpose one
tvpe of program on another, as, for
instance. phonograph music as a back-
ground for speech.

Probably the outslanding feature of
the amplifier is its unusual gain with
absence of hum. This is due partly to
the {act that the amplifier is resistance
coupled throughout and does not use
a single audio transformer or audio
choke excepting, of course. the speaker-
matching transformer. Thus when the
cryvstal pick-up. radio tuner or crystal
microphone is used. there is actually no
transformer  (Continued on page 621)
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NOTE : SUPPRESSOR CONNECTED TO CATHODE
WITHIN BULB
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G2= 0.4 MFD. C3=0.1 MFD.
C4= 0.5 MFD. OR LARGER
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R4=05-1.0 MEGOHM
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Ep = VOLTAGE FOR SENSITIVITY CONTROL
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TWO NEW TUBES

(2B7 and 6B7)

J. van Lienden

HE recent 2B7 and 6B7 tubes

I are known as ‘“duplex-diode

pentodes” which means that they
consist of a full-wave rectifier and a
pentode with a common cathode.
There is not supposed to be any
coupling between the diodes and the
pentode. These tubes can be used for
diode detection and amplification,
simultaneously, with automatic vol-
ume-control added. The pentode am-
plifier stage csn either be before or
after the detection, Besides these ap-
plications some special, more involved
ones have been developed. Let us
consider them one by one.

The characteristics of the types 2B7
and 6B7 are the same; their only dif-
ference is in the heater. The circuits
and applications discussed in this ar-
ticle are suitable for either tvpe. Fig-
ure 1 illustrates the use of the tube
as a full-wave diode detector and audio
amplifier with fixed bias. Figure 2 il-
lustrates the tube used as a half-wave
rectifier, a.v.c. and audio-frequency am-
plifier. The diodes are connected to-
gether in this case. It is often desirable
to make the a.v.c. circuit independent
of the detector circuit, so the time-
constant and the sensitivity of the
a.v.c. can be controlled better. This

has been done in Figure 3; one diode

serves for the detector and the other
for av.c. This second diode plate can
now be given a negative bias by means
of the battery Eb which prevents the
a.v.c. from working unless the incom-
ing signal has reached a given minimum
amplitude. Figure 4 illustrates the use
of a 2B7 or 6B7 as an if. or r.f. am-
plifier and detector and automatic vol-
ume control. These represent the four
most typical applications of the duplex-
diode pentode, but many others are
possible.

Curves of the pentode unit of these
tubes are shown in Figures 5, 6 and 7
and the characteristics in Table I. The
high amplification factor of the pentode
unit makes it a desirable tube for
resistance-coupled, audio-frequency am-
plification. The diode plates are left
unusued in this case. A diagram for
this application is shown in Figure 8.
Table II shows the constants to be
used and voltages applied to the tube
together with the voltage gain obtain-
able. The voltage output (peak volts)
refers to the voltage across the plate
resistor, R2. The value to the left is
the maximum undistorted output ob-
tainable. the value to the right repre-
sents the maximum output with some
distortion.

Most of the circuits now emploved

TABLE I
2B7 6B7
Ef 2.5 6.3
If 0.8 0.3
OVERALL LENGTH |4 %5 -4 |4 %5 - 4753 |
MAYX.DIAMETER 19 | 19%g
BULB sT-12 ST-12
BASE SMALL FPIN |SMALL 7-PIN
PENTODE UNIT 2B7 AND ¢B7
CLASS A
Ep 100 [ 180 | 250 | 250 MAX.
Esg 100 | 75 [ 100 |i25MAX |
Eg -3 -3 e -3
mu 285 | 840 | 80O 730
rp 3 1.0 | 08 0.65
Gm 950 | 840 |4000 | 4425 |
Ip 58 | 34 [60 | 90
Isg 1.7 1| 09 | 45 | 23
CATHODE
CUTROFF AT T | =13 | =17 gel
BIAS OF

DIODE UNITS WITH 10 VOLTS D.C
APPLIED TO PLATE ,CURRENT SHOULD
EXCEED .5 MA.WITH NO LOAD.

287,687
) .
11} l
I
1 L
T
R2 R3
c4++ § R
FT |
SCREEN L PLATE  -b
SUPPLY T SUPPLY N
SCREEN-~ £ o= "- DI OBE
PLATE----b0, O o<~ cATHODE

© 0
,_’ A b
PG
/" FILAMENT

CAP = CONTROL GR{D
BOTTOM VIEW OF BASE

FIG.8

. TABLE IT
2B7 AND 6B7 AS RESISTANCE COUPLED~AMPLIFIERS

PLATE SUPPLY VOLTS i00

1356

180 250

SCREEN SUPPLY vours | 20 | 20 | 20 | 20

20 [ 20

50 [ s0 | 50 [ so0

20 | 20 {25 | 25 [ 25 | 25

GRID BIAS VOLTS | 200 -2.50{-2.45 | -2.60

-1.80 | z25

~1.95 |-240 [-2.10 [ -2.60 |-2.40 [-260 | -45 |-50 | -455 -50

H | |
CATHODE RESISTOR OHMS | 5550 12,200 9350 19,250

3800

8300/ 4850/10,900 3700/ 7600 3500 | 7300|.5500/11,400| 550011400

PLATE RESISTOR™ MEGS | 0.25 050 0.25 050 | 0.25

0.50

| 3500 2000} 1400
0.25| 050 0:25] 0.50 | 025 0.50| 0.25| 050 025 | 050

GRID RESISTOR # MEGS | 025 025|050 | 0.50 | 0.25

0.25

0.25 0.25- 0.50| 0.50 | 0.25, 0.25 0.50 | 0.50

PLATE CURRENT M.A. 0.27] 0.15'0‘2320.03 0.35

0.20

0.50 | 0.50
030 | 0.46 [0.43| 0.26 | 045| 0.26 | 065 | 035 065 | 035

VOLTAGE OUTPUT {PEAK VOLTS) [26-30|25-27|36-38|32-33 | 3840

333

5|48-50|42-44{50-53 |45-48 | 65-68 | 64-66|55-65 [55-60 6570 6515

“YOLTAGE AMPLIFICATION | 35 | 36 | 47 : 46 | 36

38

o= = i T
53 | 56 | 50 | S3 | &3 70 | 54 | 55 l’ 65 { 15

% GRID LEAK OF NEXT TUBE.
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for a.v.c. are not perfect; they do not
keep the carrier amplitude constant
over all ranges although they do smooth
out variations in amplitude. It ap-
pears from this, that the voltage ap-
plied to the grids of the controlled tubes
is not large enough and this control-
voltage should be amplified. The 2B7
and 6B7 type tubes are very well suited
for this purpose. In this case the tube
is employed as a.v.c. tube exclusively
and is not a detector. The pentode
section is employed for amplifying the
signal at radio frequency and an addi-
tional tuned transformer transfers the
signal to the diode plates where it is
rectified. The rectified voltage is used
to bias the grids of the preceding tubes.

The demand for smaller receivers is
responsible for the development of in-
tricate circuits which make a single tube
do the work of two, three and even
four tubes. It is possible, for instance,
to employ the 2B7 and 6B7 type tubes
as an i.f. (or r.f.) amplifier, a detector,
reflex the signal back to the pentode
unit, get a stage of audio and include
a.v.c. to boot. Moreover, the input to
the detector and to the audio stage can
be controlled with the same gain con-
trol. The simplest type of retlex cir-
cuit is shown in Figure 9. Here no
av.c. has been included. A volume
control on the previous amplifiers is
recommended. The action of the cir-
cuit 1s as follows: The signal is fed
to the grid of the pentode unit and
amplified. In the plate circuit is a
circuit tuned to the intermediate fre-
quency while the a.f. load resistor is
bypassed by the .0001 mid. condenser.
The secondary of the i.f. transformer
is connected to the diodes and the rec-
tifled signal is developed across the re-
sistor. This a.f. signal, after passing
through a resistance-capacity network,
is applied to the grid of the pentode
again. In the plate circuit, the trans-
former primary ofiers a low impedance
to the signal while the resistor functions

as a load. The next tube 1s coupled
to this by mc.ms of a .01 mid. con-
denser and ¥ meg. grid resistor. It is

obvious that (Continued on page 630)
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“AY-VEE-SEE”

(Its Purpose, Applications and Limitations)

The author, a consulting design engineer,
continues his unusually comprehensive
discussion of this highly important subject

Edgar Messing

Part Two

HE previous installment covered
- I the principles of a.v.c. systems

and ended by pointing out the ad-
vantage of so-called “delayved” systems.
It is by means of delayed a.v.c. that the
full output can be realized.

How far to delay is quite a problem.
From Figure 3 it would seem obvious
enough that a.v.c. action should not
begin until Y input is reached and cor-
responding maximum undistorted output
is obtained. This presupposes almost
perfect a.v.c. which will keep the output
substantially constant; also that Y is
a single value signal.

In the first place, perfect a.v.c.
doesn’t exist in commercial receivers;
good engineering tolerance says that the
output in volts, with 1 volt, 309% modu-
lated, input to the receiver, should not
bhe more than 1.5 times the output at
100 microvolts. Larger ratios are per-
missible but not desirable. In the sec-
ond place, while the a.v.c. action is
dependent on the r.f. carrier, the output
from the set depends on the percentage
of modulation of the carrier. This
means that “U” in Figure 3 might repre-
sent the output with a carrier input of
Y, which is 309% modulated, or might
also represent the output obtainable
with a carrier greater than Y but with
only 109% modulation. Similarly, smaller
carriers with larger modulation percent-
ages will give the same output.

Nor is the modulation percentage con-
stant for any program. Furthermore
even the average modulation percentage
for each of a group of stations may
differ widely from others in this group.
Some stations make 100 percent the
maximum modulation percentage, while
a large number have 20 percent as the
limit. So perfect a.v.c. is not desirable
under normal conditions of broadcast
reception.

With such a variation in conditions a
compromise must be effected to deter-
mine actual working conditions. The
scientific method would be to design a

set to receive a certain station perfectly
—a commercial impossibility. Each
engineer has his own set theory of how
to establish the threshold; the following
is intended for guidance only.

The strongest signal we may logically
expect in an average urban neighbor-
hood would be about .5 volt, modulated
90 percent. The a.v.c. tends to keep
the input to the second detector rela-
tivelv constant. The manual audio
control is between the audio detector
and the output stage. Any overload on
tubes previous to the manual control
cannot be governed by the manual con-
trol—with incorrect delay, overload of
these tubes may occur on a strong local
with resulting poor quality even though
the manual volume control is turned
way down. Under no conditions, there-
fore, must the tubes previous to the
volume control be overloaded. From
this condition the a.v.c. threshold may
be determined. The procedure would
be to set up a signal of .5 volt, 90 per-
cent modulated, and then to adjust the
delay bias until the tubes preceding the
manual control start to overload. An-
other limitation might be—until the
maximum undistorted power is reached.
Obviously, in many localities the .5-volt
signal is excessive and a more appro-
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priate value should be chosen. With
proper circuit design there is always
some leeway between the point when the
output tube overloads and the quality
goes sour, and when the previous tubes
overload. The delay adjustment may
be made to allow the output tube barely
to overload. The limitations on delay
are the positions where output is limited
by too much a.v.c. action and where
a.v.c. begins so late as to eliminate its
value.

In auto sets the problem is intensified
because the lower limitation—fading
elimination—is more important than
overload prevention. This means that
the a.v.c. threshold should be as low as
possible. In order to maintain output
with a low threshold value we must
make the set highly sensitive so that
even the lowered threshold does not
limit output.

A good auto set should have a sensi-
tvity well below 1 microvolt and the
a.v.c. should begin operating at 5 to 8
microvolts. It is not possible to have
control action take place below these
values, because set noise alone usually
corresponds to about 2 microvolts.

So much for delay; it has not been
the object here to give actual values—
rather it was sought to point out what
delay is and how threshold values may
be determined.

The effect of a.v.c. on selectivity, or
why selectivity curves may mean noth-
ing, sounds as though it were a deep
and highly mathematical problem. And
judging from published diagrams of
home experimenters’ models, ¢ is quite
a mystery.

Figure 4 shows a typical receiver with
a.v.c. control on three tubes. One of
the duplex diode tubes is shown with
one diode plate and the cathode forming
the audio detector circuit and the other
diode plate, coupled to the first plate
through condenser C, with the cathode
forming the control circuit.

We note that up to the point where
the a.v.c. controlling voltage is tapped
off by C, six tuned circuits have been
in use. Suppose we let curve 1 in Fig-
ure 5 represent the resultant selectivity
of these six tandem circuits. Suppose
further that we take actual mecasure-
ments to check this; take an output
reading at resonance, move the carrier
to “A” and record the output, and re-
peat this for “B,” “C” and “D.” Very
curiously we note that these readings
describe a curve that may approximate
curve 2—which, obviously enough, is
far from being as selective as curve 1.
And the difference between the curves
is the effect of a.v.c. on selectivity.

A moment’s consideration will tell us
just why this apparent broadening takes
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place. On resonance the a.v.c. is work-
ing and the sensitivity is relatively low.
As the signal is moved off resonance the
selectivity of the tuned circuits cuts
down the signal applied to the second
detector and a.v.c. tube, the a~.c. volt-
age is decreased and the sensitivity rises.
tending to keep the voltage at the second
detector substantially constant. The
output therefore decreases only slightly
relative to the change the circuits’
curve shows. And our set apparently
broadens out. The effect apparent (o
the operator of such a set is that of
tuning from one station right into an-
other with no break between. Tuned-
circuit selectivity curves evidently means
nothing.  Similarly, we can sce that
when a signal is tuned in, the real exist-
ing selectivity—ability to discriminate
hetween stations—is bettered because
the sensitivity has dropped. Curve 3
illustrates this effect.

The cure for the broadening of the
curve lies in making the a.wv.c. action
less sharp for variations of signal fre-
quencies than the variation of audio
detector output, with nput.

In other words, arrange the circuits
so while the signal frequencies are
changed to “B.” the controlling voltage
on the a.v.c. tube and consequently the
sensitivity of the receiver is kept con-
stant. If the input circuits to the audio
detector are unchanged, the output of
the set will vary more closely as the
curve of the tuned circuits’ rules.

Suppose. for example, that the input
of the controlling voltage to the av.c.
tube is made as shown by the dotted
lines in Figure 4, instead of to the other
diode plate.

This simple change creates a new pic-
ture to which Figure 6 is the key.

Curve “A” is the selectivity atiorded
by the tuned circuits up to the diode
plate.  Curve “B” is the selectivily
curve .up to the point where the con-
trolling voltage for the a.v.c. is taken
off. This means that as we tune off a
station, the tendency for the a.v.c. to
render the set more sensitive and there-
fore less selective is greatly decreased.
and the reason is that the a.v.c. action
is comparatively constant over a wide
range. By the time the operator has
reached a point where the a.v.c. action
has made the set highly sensitive, the
signal reaching the audio diode detector
has become negligible.

Obviously. taking the a.v.c. controlling
voltage from only one tuned circuit
back may not be sufficient to achieve
the effect described. The limitation at
the other end is to make the sclectivity
to the a.v.c. input so broad that the
a.v.c. will be operated by a strong local
station in the channel next to the one
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being heard. The faults of such opera-
tion are obvious.

Another and somewhat evasive method
of securing apparently good selectivity
lies in the utilization of g.a.v.c.—quiet
automatic volume control. The me-
chanics of g.a.v.c. or “squelch” are be-
yond the scope of this discussion. but it
is sufficient for our purpose to know
that the action of a q.a.v.c. set is to
allow no signal through the audio svs-
tem until it is above a certain threshold
value. Similarly, as the set is tuned off
the station the signal suddenly disap-
pears and nothing is heard until the next
channel is reached. The blank space
between the channels gives the appear-
ance of good selectivity. Furthermore.
it is easily possible to have the squelch
circuit input made highly selective and
the circuit itseli so adjusted that the

squelch will operate 2 kc. off resonance.
This means that when the set is tuned
only 2 kc. off resonance the squelch
operates and the signal is cut out. Fig-
ure 7 shows a circuit with which this
selectivity is obtainable and curve “C”
in Figure 6 shows the apparent selec-
1vity.

The use of such a circuit in a receiver
compels the set operator to tune almost
exactly to resonance, for he won’t hear
anything unless he is within 2 kc. The
system has therefore been called auto-
matic tuning by some and it eliminates
the use of tuning meters, shadowgraphs
and other devices whose function is to
indicate when the station is exactly
tuned in. ’

A study of a.v.c. svstemis reveal an in-
te_resting feature—tapped systems; see
Figure 8. Here, it will be noticed, the
first v.f. tube gets the fully developed
a.v.c. voltage. the second tube. which is
in this particular case a first detector.
gets somewhat less of this voltage and
the third conirolled tube gets even less.
The reason for this lies in the fact that
the plate voltage swing due to signal
input is greater in each succeeding tube;
that is. the a.c. voltage in the plate cir-
cuit of the i.f. tube will be much greater
than in the r.f. tube. If this a.c. tends
to be greater than the power supply
voltage. a distorted output will result.
If the grid is made more negative by
a.v.c. action and the plate voltage is
made low because of the a.c. voltage
swing. the tube may be operating verv
close to cut-ofi and distortion may
result.

In sets having more than one i.f. stage
it is considered quite usual good prac-
tice to have the second stage uncon-
trolled.

ANV.C sensitivity, by which we mean
the variation of output with change of
input when the a..c. is working, de-
serves a few words. Consider a circuit
in which all of the controlled tubes are
seli-biased. This means that when the
a.v.c. backs off the bias the decreasing
plate current of each tube tends to nul-
lify the a.c. (Continued on page 634)
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6 WATTS
of
QUALITY

A new portable
P. A. system en-
tirely self-contained

HE design of portable public-
address systems has progressed
rapidly during the past year.
New tubes, smaller and more effi-
cient components and advancement in
engineering knowledge have all contrib-
uted their share toward the creation of
compact, effective units. Where for-
merly clumsy devices, portable in name
only, were necessary for even medium-
sized temporary installations, the unit
to be described weighs only forty
pounds, is completely housed in a single
case 12%2 by 18%5 by 16% inches and
can be carried with one hand. It can be
set up and put in operation in two or
three minutes, has a coverage of 1000
to 3000 people and, best of all, does
not sacrifice efficiency. Figure 1 shows
the complete unit. The amplifier proper
is built into a heavy metal case which is,
in turn, mounted in a substantial leath-
erette-covered wooden box. The speaker
is mounted on the cover of this box,
which, when removed, serves as the
bafflc. The cover and speaker may be
placed at a convenient distance from
the amplifier unit; a 50-foot cord and
connection plug are provided for this.
The output socket is located at the
upper right-hand corner of the amplifier
chassis. The two input sockets, one for
phonograph-radio input and the other
for microphone input, are located on
the left of the chassis, the upper being
for the microphone input, which allows
for short leads and therefore minimum
hum pick-up in this more critical cir-
cuit. Input and output sockets are
“poled” so that no error in connection
can result. The four panel controls are
labeled and are simple to operate. At

the left is the microphone volume conirol
a potentiometer. The next control is for
radio or phonograph input level; the
combined use of the first and second con-
trols providing a simple but effective
fader and mixer, allowing any percentage
of either speech and music to be mixed.
The diagram in Figure 2 shows the cir-
cuit as used. The meter normally reads
the total current to both buttons of the
microphone, but by use of the two
toggle switches on the left chassis wall
the current can be read in each button
separately, thus allowing microphone
button current equalization. The radio-
phonograph switch is located between
the two input sockets and by the use of
two double cords, attached to the phono-
radio input plug, both units can remain
permanently connected, a mere flip of
the switch selecting either. The tone
control is connected in conventional
fashion and can be used to correct the
acoustics of the room, minimize needle
scratch and to some degree eliminate
acoustic feedback trouble. The “on-off”
switch is immediately below the output
plug.

The unit is designed to work directly
from a 103-125 volt, 50-60 cycle a.c.
line. It employs three stages; two -36
tubes and a pair of push-pull 2A5 tubes,

FIGURE 2. THE CIRCUIT DIAGRAM
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COMPLETE P. A. SYSTEM

Figure 1. The control panel is
especially neat and provides for
utmost simplicity in operation

The micro-

with a 5Z3 rectifier tube.
phone is coupled through an impedance-
adjusting transformer in the grid of
the first =56 tube and through the fader-

mixer circuit. The phono-radio input,
requiring less gain, is tied directly into
the grid of this tube, the plate circuit of
which is resistance-coupled to the sec-
ond ~56 tube. This tubeisin turn trans-
former-coupled to the two grids of the
2A35 tubes, the plates of which are trans-
former-coupled to the speaker system.

The circuit and internal construction
of the unit are shown in the wiring
diagram, Figure 2. and the pictorial dia-
gram, Figure 3. While the circuit itself
is more or less conventional, a good
deal of care was necessary in order to
avoid the ever-present bugbear of hum
and electrical feedback found in systems
of this class. In a high-gain amplifier
suitable for good microphone response
without an excessively sensitive and ex-
pensive microphone, a great amount of
trouble is usually encountered in hum
elimination, particularly in a compact
unit where all of the parts must be
closely associated. The first rule, of
course, is to have an adequately filtered
power supply. Inspection of the circuit
diagram will show a good big brute-
force filter (Continued on page 630)
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WHA'T’S NEW IN RADIO

WiLrtiay C. Dorr

Set Analyzer Brought
Up to Date

Description—The many thousands of
owners of the old Weston model 547 set
tester will be interested in this improved,
rewired, three-meter analyzer as brought
up to date by Mr. Jacob Grand, of the
Sun Radio Company. The new tester takes
care of all the present-day tubes, including
both the large and small 7-prong type
tubes and by using additional adapters it
will handle any new multi-element tubes
that may be introduced in the future. In
the new design it provides three resistance
ranges (0-1000, 0-10,000 and 0-100,000
ohms), a three-range output meter (0-1,
0-10 and 0-100) and capacity measure-
ments ol .1 to 6 microfarads. The a.c.
and d.c. voltage measurements have been
increased to 1000 volts for the highest
range, and the instrument is conveniently

panel, engraving layout, and a full-size
dimensional drawing for mounting the va-
rious parts. These prints are complete
with operating and constructional informa-
tion. They also advise that they can fur-
nish the parts and that they have facilities
for rewiring the analvzer.

Maker—Sun Radie Co., 227 Fulton St
New York Citv.

“Ham” Super
Description—1he new National FB7A is
a seven-tube laboratoryv-built short-wave
superheterodyne recciver using five sets of

arranged for point-to-point tesing by use
of either ohms or volts.

The new a.c. voltage ranges are 4, 8, 40,
200 and 1000 wvolts and the d.c. voltage
ranges 5, 50, 250 and 1000 volts. The d.c.
current ranges remain the same as in the
old instrument: 0-20 and 0-100 milli-
amperes

The original three meters and most of
the parts have been retained in this revised
instrument, and the onlv additional new
parts required for the new circuit are a

plug-in coils, covering a wavelength range
from 15 to 200 meters. The set is de-
signed primarily for the discriminating
amateur and incorporates such modern re-
finements as air-tuned, Litz-wound if
transformers; band-spread and full-range
coils; offset c.w. beat tuning; full-vision
velvet vernier dial; double shielding and
electron-coupled oscillators. The tuning
curves are mounted on the front panel,
along with the beat oscillator switch and
the *‘send and receive” switch. The gain
contral is calibrated directly in “R” units.
The plug-in coils set into shielded wells in
the face of the panel, which makes wave
changing extremely easv. The f{ollowing
type tubes are used: -24's for the receiver
and beat-frequency oscillator, a —-57 for the
r.f. stage, -58’s for the two ii. stages, a -36
for the second detector and a -39 type tube
in the power stage.

Maker—XNational Company, Inc., Mal-
den, Mass.

All-Wave Superheterodyne

Description—The  new Midwest sixteen-
tube all-wave superheterodyne receiver
covers two frequency ranges, from 150 kc.
to 370 kc. and from 330 kc. up to 33,000

609

-37's for the first and second a f. stage and
for the statomit circuit. Four -45 type
tubes are used in parallel push-pull outnut
stage. The 5Z3 tube is used for rectifica~
tion. The receiver {features automatic
volume control, rubber-floated chassis, va-
riable tone blender, automatic tone com-
pensation and a novel wave-band switching
arrangement. To simplify tuning, the va-
rious frequency ranges as employed for the
broadcast stations, police, amateur, etc.,
are marked by these designating words
directlv on the dial.

Maker—Midwest Radio Corp., Cincin-
nati. Ohin

All-Wave Laboratory-Built

Superheterodyne

Description—Announcement is made of
the new McMurdo Silver Masterpiece 1I
all-wave superheterodyne receiver, covering
a wavelength range from 10.7 to 567
meters. It is designed in two units, the
tuner chassis being separate from the power
amplifier and speaker. The manufacturer
calls attention to the many new refine-
ments, including air-tuned intermediate
transformers, tone control, four-position
automatic wave-band switching arrange-
ment, interstation noise suppressor system,
built-in beat oscillator, band-spread tuning
on short waves, automatic volume control
and auditoritm dynamic type reproducer.
The tube equipment comprises -58’s for
the r.f.,, three intermediate-frequency stages
and the beat oscillator circuit, a 2A7 pen-
tagrid tvpe tube for the combined oscillator
and first detector, -36’s for the second
detector, automatic volume control and
first a.f. stage. The 2A3 type tubes are
employed in the push-pull power stage.

The type 5Z3 tube is used for rectification.
Maker—McMurdo  Silver, Inc., 1733
Belmont Ave., Chicago, Il

Audio Amplifying Systems
Description—"The Simpiex tiectric Com-
pany introduces a new line of quality sta-

new panel, a testing cable and plug, the
necessarv adapters, a rectifier for the out-
put meter, five new switches and the nec-
essary resistors for increasing the voltage
ranges.

This analyzing circuit is also adaptable to
the old Jewell models 408 and 409 testers
if one is willing to discard one meter. The
circuit may also be used to advantage on
the Weston model 3565 tester and the 400
series of Supreme diagnometers, if the
oscillator and tube checker features are
discarded.

The designers of this revised circuit make
the announcement that they are in a posi-
tion to supply a set of three large-size blue-
prints showing the complete wiring circuit

]

ke.; or, translated in wavelength, 9 to 565
meters and {rom 830 to 2000 meters. The
following type tubes are emploved: a 6D6
for the r.f. stage. a 6C6 for the first detec-
tor, a —-56 as an oscillator, two -78’s for
the if. amplifier, 6B7’s for the second
detector and automatic volume control,

wwweamericanradiohistorvy com

tionary and portable audio amplifving
svstems. The unit illustrated herewith is
known as their type No. 6B, a five-tube
amplifier, utilizing two -39 type tubes in
the Class B power output stage. The re-
maining tubes comprise one -57, one -39
as a Class A triode, and the -83 type recti-
ficr. The rated gain of this amplifier is 86
db. and its power output is 25 watts. It is
designed with universal input and output
connections and is especially adapted to
sound truck and general portable work.
Its shipping weight is 63 pounds.
Maker—Simplex Electric Co., Inc., 100
(Continued on page 620)
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THE DX CORNER

For BroavcastT W vEes

ETTERS received from readers are
stronglv in favor of the continuance

of this department as a regular monthly
feature. Plans are being made accord-
ingly. These plans involve increasing
the space now allotted to this section.
and the appointment of Official Listening
Posts. But in formulating these plans
it is important that the editors know just
what sort of material listeners would
like to see included in the future. All
DX listeners are therefore cordially in-
vited to submit their suggestions, along
with reception reports or other DX in-
formation which thev consider of inter-
est for publication. Applications for ap-
pointment as Official Listening Posts are
likewise welcome. The successful appli-
cants will be those who submit the best
monthly material for publication between
now and the time appointments are made.

DX Clubs

The DX fan who is out to better his log
of distant stations should by all mecans
identify himself with some one or more of
the numerous DX clubs. Most of these
clubs have monthly bulletins or “tip sheets”
which are invaluable in that they carry
announcements of special DX programs.
reports on hours of transmissions of foreign
stations. information as to what distant
stations are being best received each month,
etc. Such information as this saves a vast
amount of time which otherwise is wasted
in dial twisting and enables the listener to
shoot for something definite which he
knows is on the air rather than search
around aimlessly, finding and holding sta-
tions only to find that they are nothing
more than semi-locals.

Moreover, most of the special DX pro-

grams are arranced for by these clubs
whose ofticers in practically every case

function without compensation. Without
the support of adequate membership be-
hind thes¢ men there would be difficulty
in arranging for these special programs and,
of course, monthly bulletins would neces-
sarily’ be scanty in their proportions.
The cost of membership in these DX or-
ganizations is negligible, being one dollar
or less per vear in practically everv in-
stance. this amount being devoted prin-
cipally to covering the cost of preparing
and mailing the bulletins to members.
Rapio News will be glad to bring indi-
vidual DX clubs to the attention of read-
ers. in this department, upon receipt of
information concerning membershin re-
quirements, objects, dues, etc., from respon-
sible officers. This will be done either in
the form of announcements or possibly a
permanent register of DX clubs will be
included monthly as a regular fcature of
the DX Corner. It is suggested that club
officials, in <ending in information on their

organizations, include a sample copy of
their hulletin or other material furnished
to members.

For the “Old-Timers”

The Socciety of Wireless Pioneers is a
new aiftiliate of the International DX’ers
Alliance which has just been organized
and which will interest fans who have
grown up with the game. Membership is
limited to those “having ten years or more
acquaintance with high-frequency or short-
wave work.” The editors have not as vet
obtained full iniormation concerning the
organization but hope to have it by next
month. In the meantime, readers who are
interested may obtain applications and in-
formation from M. Mickelson, Vice-Pres.,
Society of Wireless Pioneers, 3229 Bloom-
ington Ave., Minneapolis, Minn.

Special DX Broadcasts

Due to the fact that copy for Ranio
NEws must be completed a considerable
time in advance of the publication date, it
is difficult to include timely announcements
of special DX broadcasts. As a rule such
programs are arranged for only a few
weeks prior to the broadcast.

This month three programs have been
called to our attention by the International
DX’ers Alliance of Bloomington, Illinois,
all scheduled {ar enough ahead to enable
some readers to listen in. These are:
Saturday, March 10, 2-3:30 am, EST,

CX26, Montevideo, Uruguay, 1030 kc..

2 kw.

Sunday, March 11,3-4a.m,, ES.T,, YV3bC,

Caracas. Venezuela, 1200 ke, 1 kw.
Monday, March 12, 5:30-6:30 am., ES.T |

VQ7LO, Nairobi, Kenyva, Africa, 858 kc..

1 kw.

These stations will appreciate reports
from listeners who hear them during these
broadcasts.

Chinese Stations

Following is a list of Far Eastern sta-
tions using over 100 watts power, submit-
ted by P. A, Sargeant, Manager, DeLuxe
Radio Corporation, Shanghai, China. Mr.
Sargeant states: “I am sending you this
information with the full consent of Dr.
Y. C. Wen, Advizer to the Chinese Gov-
ernment Broadcasting Committee of Nan-
king, China.” This list is doubly valuable
because it has been extremely difficult to
obtain any authentic list of Chinese sta-
tions.

Call Location™  Frequency Power
XQHE o . 1460 1000
XHHK A | o 1420 100
FFZ .. .. . 1400 250
XQHb .. . . 1360 200
XOHC . ... ) . 1270 500
XHHN .. 3 e 1200 100
XHHU ... . ... L 1160 500
XGCU o 1140 100
XHHS ... .. SEl 1100 100
XHHH T 1040 100
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XHHG . - . 1020 100
XGOD Chekiang Province 977.8 1000
XHHF . . . 040 100
XHHI E 900 100
XHHV oA 880 100
XOST o o 857 500
XoHa .. - 830 100Q
ZBW Hongkong 8435 2000
XQHB .. S 820 100
XGOY Yunan Province 698 500
CNB Kwenchow 677 1000
XGOoA Nanking 660 75000
XTON Tientsin 625 500

*Location not given for all stations.

Poste Parisien Well Received
in U. S.

The Poste Parisien station which wus
announced last month as being well re-
ceived in New England, and as putting on
a special program in English every Sundayv
evening from 6-6:30, ES.T, is now oper-
ating on a frequency of 959 kc. with 60
kw. power and is expected to continue
these special transmissions for some time
to come. This station is also reported a=
being regularly well heard throughout the
eastern and middle states beginning at 2:10
a.m., ES.T., daily.

That Station on 610 KC.

A letter from T. Willilam Kelly ¢i San
Jose, California, quoted in the February
DX Corner, mentioned frequent reception
of a station operating on about 610 kc.
whose call he had never been able to catch
due to interference from a code station.
Warren Winkley, Hughson, California,
passes the good word along that the sta-
tion is KZRM, the 50 kw. station at Ma-
nila, P. T., which broadcasts a Willys-Knight
automobile program daily between 2 and 3
am., PST., on a irequency of 61% kc.
This scems to check with Mr. Kellv's re
port that the station in question seems to
be discussing a motor of some sort.

Mr. Winkley appears to be upholding the
honor of California, incidentally, so far as
DX reception on the broadcast band is
concerned. He reports 31 Japanese sta-
tions, 2 New Zealanders, 3 Australians, 2
Hawaiians, 2 Alaskans and one each in
the Philippines. Porto Rico, China, Indo-
China and Buenos Aires. He also lists
28 Canadians and 26 in Mexico and Pan-
ama. His total log to date, including U. S.
stations, numbers 468,

A West Coast Mexican

Station

Several readers have reported a new sta-
tion. XEAC, at Agua Caliente, Baja Cali-
fornia, Mexico, operating on 815 kc.
Eugene S. Allen, Reedlev, California, re-
ports that this station is heard from 12 to
1 am, PST. Don C. Townsend of Fal-
lon, Nevada. writes that this station started
operations on January 7 and is soon to bhe
the most powerful on the Pacitfic Coast.
Both of these listeners also report that the
trans-Pacilic stations are coming in numer-
ous and well.

English Broadcast from China

C. H. Long of Winston, Missouri, writes
that in a recent verification from XGOA,
660 kc., 75 kw., it is stated that news
reports are broadcast in English dailv
from 8:40 to 9 p.m., Chinese time (6:10 to
7 am. CS.T.). Also that Western records
are broadcast as well.

On a Crystal Receiver

From a lady fan, Miss Millisent Utter of
Oneonta, New York, comes a letter which
says in part: “I dug up a long-iorgotten
crystal set just for fun, under the impres-
sion that crystal receivers are good for onlv
20 miles or so. Here are the results. all
stations being veceived clearly: WENR,
WGY, WTAM., WLW, WOWO, KMOK.
WCCO, WJZ. WLS., WSM, WABC,
WCAU and WTIC. The ncarest of these
stations, WGY, is nearly 80 miles irom
my location.”

(Continued on page 633)
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I hen to Tune for

DOMESTIC and OVERSEAS
550-1500 kc. DX

This s the first of two articles on this subject.

The

present article discusses the general factors influ-

encing long-distance reception.

The article next

month will provide a month-by-month analysis of
reception conditions in various countries

C. H. Long

cast band reception of distant sta-

tions to know when to listen for
the station, or stations, one is seeking.
The mere fact that a station is on the
air does not guarantee its reception; for
a station in any given location there are
seasonal, daily, and hourly variations in
reception conditions that must be taken
into account.

It is widely recognized that for long
distance broadcast band reception dark-
ness must prevail over practically the
entire path of the wave. Occasionally
freak conditions modify this rule slight-
ly, but, in general, nothing in the way
of real distance reception is to be ex-
pected when the sun is as much as half
an hour high at either the transmitting
or receiving end, and for best results
it should not be more than 5 minutes
high. For example, a listener in the
United States could not expect to hear
the English stations at 4 a. m. C. S. T,
for it is then 10 a. m. and hence broad
daylight in England. When in doubt,
one should always consult a time chart
and determine for any particular season
of the year that the path of the wave
lies in darkness.

For best results in long distance re-
ception on the broadcast band cool
weather should prevail over a large por-
tion of the wave travel. particularly at
the transmitting and receiving ends, and
especially if the signal has an apprecia-
ble land journey at either end. Thus
mid-winter in the United States is, in
general, not very favorable for the re-
ception of Australian stations, since it
is summer-time in Ausiralia and hence
warm at the transmitting end. This
matter will be treated more fully under
seasonal variations.

Signals are weakened much more
rapidly when transmitted over land than
when transmitted over water. For this
reason the best location for both trans-
mitter and receiver, in order to cover
long distances, is near the seacoast with
no appreciable intervening land bodies.
For this reason also, if signals have an
especially long land journey to make,
their reception becomes peculiarly dif-
ficult, and possible only when condi-
tions are just right. In order to be
fully advised on this point, it will well
repay one to check up the signal paths

IT is important for success in broad-

on a globe—never a wall map—of the
distant stations in which he is inter-
ested. For example, Mexican stations
are not heard well in England and
Northern Europe, and when one checks
the signal path it is found that a land
journev of some 3000 miles is involved
at the outset, which explains the dif-
ficulty of reception. Even a compara-
tively short distance between receiving
locations (or transmitting locations)
can, and often does, make a great dif-
ference in the nature of the path of
the signal. For example, the Japanese
signals reach the Pacific Coast by an all-
water route, but beginning at Alaska they
traverse the length of North America in
order to reach the central United States.

For the reception of distant stations
local interference. including static, must
be of a low order. This requirement
limits long distance reception on the
broadcast band, in general, to temperate
to cool or cold weather. For success-
ful distance reception there must be a
minimum of interference from other sig-
nals on the same or adjacent chan-
nels. Station interference in many cases
becomes a limiting factor, which it is
possible to avoid only by arranging for
special transmissions. This is true in
the main of the reception of South
American, European, and African sta-
tions in this country and of African
stations in Europe.

In general, autumn and spring are the
best seasons for general distance recep-
tion on the broadcast band. These are
the only seasons giving moderately cool
weather in both hemispheres, and hence
are the most suitable for reception be-
tween hemispheres. These scasons are
also good for the reception of stations in
the same hemisphere, hence are the best
for general distance reception. The
reception conditions are generally at
their best, especially for communica-
tion between hemispheres, when it is
early spring (or late winter) at the re-
ceiving end. Thus March and April
are the best months for the reception
of the Australian and New Zealand sta-
tions here in the United States. The
autumn months of October and Novem-
ber are also good for such reception,
but take second place. During these
seasons it will be noted that signal losses
are a minimum owing in large part to
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the fact that land losses are a mini-
mum. Naturally, the question of land
losses affects especially the reception of
inland stations. Thus the inland Aus-
tralian stations are well received here
in the United States only during the
spring and fall (or late winter and sum-
mer) months.

The winter season, December, Janu-
ary, and February in the northern hemis-
phere, June, July and August in the
southern, is also good for the reception
of distant stations, more especially of
those located in the same hemisphere.
Thus here in the United States the Jap-
anese and European stations are heard
well in this season. It will be noted
that in either case cool weather pre-
vails over the entire path of the waves,
thus lessening absorption losses and
otherwise making for increased range.
The low local static level prevailing at
this season is a great aid to distance
reception. However, this season is not
the most favorable for reception be-
tween hemispheres. though such recep-
tion is possible in a limited way. Sta-
tions so located that the signals have
no appreciable land journey at the out-
set and especially those located nearer
the equator are reasonably well received
in the winter season. However, other
stations in the opposite hemisphere are
not so well heard except over moderate
distances, unless the station is one em-
ploying super-power. For example, the
Brisbane and Sydney stations can be
received here reasonably well in the
winter, but the Melbourne and Ade-
laide stations very poorly. In sub-
ropical regions the winter season is the
only one giving sufficiently low static
levels for long distance reception, hence
it is obvious that such regions are much
curtailed in the possibilities of distance
reception.

Though summer is ordinarily very un-
favorable for distance reception on the
broadcast band, still it is sometimes
possible to receive distant stations dur-
ing this season. This is more especially
true of stations located in a westerly
direction from the listener and in the op-
posite hemisphere. Sometimes the static
level is sufficiently low shortly before
sunrise to permit hearing these stations.

The period just preceding sunset and
for a short time thereafter, especially
in mid-winter, is favorable for recep-
tion from the east. At this time of
day the static level is still low, local
station interference has not reached its
maximum, and signals from the east
usually show good strength. ©On and
near the Atlantic Coast European sta-
tions can sometimes be heard satisfac-
torily at this hour. Australian and New
Zealand listeners when conditions are
favorable regularly hear the American
stations successfully beginning at this
hour—they are fortunate in not being
burdened with the deluge of local sta-
tion interference that we have here in
North America.

In general, as darkness increases, the
static level rises until around midnight,
when it begins a gradual decline, fall-
ing off sharply at daybreak. At the
same time csignal strength from distant
stations usually increases as ‘he night
wears on—(Continued on page 629)
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WORTH WHILE
DX
ACCESSORIES

Sol Perlman

WO features which are almost
indizpensible in real DX receiv-
ing equipment, for use on either
the broadcast or the short-wave bands,
are a heterodvne beat oscillator which
permits the location of stations by their
“birdie” whistles, and provision for
headphones. The advantages of head-
pones require no emphasis as anyone
will appreciate them who has attempted
to decipher the call of a station so weak
as to be almost below the noise level.
The advantages of the heterodyne
beat oscillator are perhaps less well
known. Brieflv, such an oscillator
serves a three-fold purpose. First, it
facilitates the location of weak stations
when  tuning  because the distinctive
whistle is more easily heard against a
background of noise than is a regular
modulated signal.  This whistle is
heard if the station’s carrier is on the
air—even during the gaps in a pro-
gram when the carrier is not being
modulated. Second, if the receiver em-
ploved is a superheterodyne. the oscil-
lator serves as an exact resonance indi-
cator. If the oscillator is pretuned to
fixed resonance with the intermediate
{requency employed in the receiver then
any station tuned to the zero beat will
be tuned exactly to resonance. In this
respect the oscillator serves the same
purpose as a tuning meter. Third, the
oscillator permits reception of c.w. sig-
nals—signals  which are. of course.

FIGURE 2
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FIGURE 1. HEADPHONE
ATTACHMENT FOR
STANDARD RECEIVERS
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unmodulated and therefore inaudible.

As Technical Advisor to the New
York Chapter of the International
Short-wave Club, the author has found
an extensive demand for these DX
“tools” to be used in conjunction with
standard receivers. As a result he has
designed and has now placed on the
market two inexpensive pieces of equip-
ment known as the “Phone Receptor”
and the “Beat Note Oscillator”. In
order to assist readers of Rapio NEws
who may have the abilitv, parts and
time, and who prefer to construct their
own units, the circuits and other neces-
sary information are given herewith.

The photo, Figure 1, shows the Phone
Receptor unit. You will observe two
adapters at the end of a five wire cable
and also a wire with a clip. The adapt-
ers are placed under the push-pull power
tubes of the receiver and the clip is
fastened to the ground binding post or
the metal chassis. At the other end of
the cable is a metal box housing a spe-
cial jack. When the earphones are not
plugged into the jack the receiver oper-
ates in a normal fashion and the signals
are heard from the loudspeaker. Plug
the ’phones into the jack circuit and
the speaker is automatically silenced and
the signals are heard. Listening is then
through the headphones.

Tracing the circuit of Figure 2 (b) it
will be scen that when the ‘phones are
plugged into the jack it connects them
across the secondary of the push-pull
input transformer and the grids of the
power tubes are disconnected from this
transtormer and grounded through the
wire with the clip. Here, however, a
precaution must be observed. If the
power tubes are biased in the filament
or cathode circuit, it is perfectly safe
to fasten the clip to the metal chassis
because the normal bias is maintained on
the grids. If. however. the receiver ‘is
one in which the bias is provided in the
grid return and the center tap of the
secondary winding of the input push-
pull transformer is not grounded. then
the following additional precaution is
to be observed; if the power tubes are
of the —45 type, a 45 volt B battery is
used to provide an external C bias. If
the power tubes are —47's or —42’s, a
22%5 volt B battery is used to provide
the required biazs. This biasing battery
is inserted by connecting the wire with
the clip to the minus terminal of the
battery, and the positive terminal of
the battery to the ground binding post
of the receiver or the metal chassis.

Adapters can be made to fit any type
of power tube whether of the 4, 5, 6 or
7-prong variety. The adapters are as-
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BEAT NOTE OSCILLATOR

Figure 3. This compact oscillator is

easily attached to any superheterodyne

receiver to permit cav. reception and
easy DX tuning

1 TURN TIED IN VNQOT-
2TURNS [F CLOSE COUPLING
- \S DESIRED

COIL SHIELD
CAN

METAL CHASSIS
AND BASE

CLIP J

FIGURE 4

sembled from the male and female
sections.

The circuits of Figure 2 are only for
class A amplifiers. In class B ampli-
fiers the two grids are connected to-
gether.

In receivers that use only one power
tube. only one adapter is required. The
circuits, Figure 2 show the wiring for
both a single and a double adapter
Phone Receptor.

List of Parts

Special reconstructed jack (Yaxley No.
707 for Figure 2a; Yaxley No. 704
for Figure 2b)

Metal box 3”7 x 415”7 x 114”

3 foot of tlexible wire

5 foot color coded battery cable. 5 wire
for Figure 2a or 3 wire for Figure 2b

Spring clip

Suitable Eby adapter sections for 4, 3,
6 or 7 prong tubes

%% inch rubber grommet

Wire and hardware
In the chain of events that take

place in a superheterodyne receiver, all
signals are converted to a single fre-
quency—and at this frequency (the
intermediate frequency) are greatly am-
plitied.

If an external oscillator is coupled to
the intermediate-frequency amplifier and
is tuned slightly off this frequency an
audible note. equal to this frequency
ditference, will be heard whenever any
signal is tuned in one the receiver.
This “beat (Continued on page 633
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GINA VANNA

INA VANNYA, voung lyric soprano
heard over CBS on Tuesday after-

noong, has bheen signed by the
Chicago Grand Opera Company as a re-
sult of her microphone cfforts. It was her
very first broadcast last December that
was heard by the ceneral director of the
opera company and caused the opera of-
fer. She is continuing her broadcast
schedule during the opera season. Gina
was born and educated in Chicago. Her
versatile talents extend to the piano and
violin.
JTELLLAR personalities of the stage,
screen  and concert worlds are pre-
sented on the NBC Sunday night “Hall of
Fame” series sponsored by Lehn & Fink.
Judging by the names signed for early
broadcasts of the scries, the program
should command large audiences. Kath-
arine Hepburn, Irene Dunne, Mischa Elman.
Lilyv Pons and Rosa Ponsclle were a few
ol the names selected for early appear-
ances. John Erskine, prominent author.
musician and critic, serves as master-of-
ceremanies, and Nathaniel Shilkret, long a
radio favorite, conducts the orchestra.
Shilkret’s orchestra is also heard on the
new NBC program of the Smith Brothers—
Trade and DMark—on Tuesdayv nights,
Ounce again Scrappy Lambert and Billy
Hillpot are the songsters behind  the
whiskers of Trade and Mark.

N broadcasting’s vounger davs there were
many radio manufacturers listed among
the leading program sponsors. But in re-
cent scasons comparatively few series were
sponsored by makers of radio equipment.
Now, the Swparks Withington Company,

LILY PONS

Samuel Kaufman

makers of Sparton receivers, comes for-
ward with an all-star Sunday program on
NBC that shows much promise. The
Sparton Triolians, heard on the program.
include Frances Langiford, contralto dis-
covered by Rudy Vallee; the Three
Scamps, vocal and instrumental trio, and
Richard Himber's Orchestra.

EN BERNIE is accredited with the

discovery of Joan Olsen, the girl
“baritone” recently introduced to network
listeners over the CBS.  The “old macstro”
first heard her singing over a local Kansas
City station. She was soon zigned by the
CBS Chicago studios. She was born in
Kansas City twenty-two vears ago. She
began as a dancer with Gus Edwards and
spent three vears in Ziegield productions.

L RED ALLEN and his comedy asso

ciates recently returned to the air on
an NBC Tuesduay period sponsored by the
Bristol-Myers Company. The cast in
cludes many names formerlv -identified
with  Allen’s broadcasts.  Mrs.  Allen—
Portland Hofla—is back, along with Jack
Smart, versatile dramatic performer. and
Ferde Grofe’s orchestra.  Mary McCoy,
noted radio soprano, is the leading soloist
She is ascisted bv a female trio and the
Songsmiths, a male quartet.

HE new “Music on the Air” series pre-
sented over CBS Mondays, Wednes-
days and Fridavs, under the sponsorship of
the Tide Water Oil Sales Corporation.
features Jimmy Kemper. song dramatist;
the Humming Birds. girl trio: a male

JOAN OLSEN

BACKSTAGE IN BROADCASTING

KATHARINE HEPBURN

octet and Robert Armbruster’s orche:tra.
Kemper's song dramas earned him con-
siderable popularity over the air and on
the stage. The Humming Birds trio in
cludes Margaret Speaks, Katherine Cavalli
and Dorothy Greeley. Several prominent
racdlio  soloists are also heard on the
programs.

HE Pickens Sisters—Jane, lHelen and

Patti—are back on NBC again after
a Hollvwood talkie sojourn. The studio
informs us that they turned down oflers
to make two more pictures in order to
hasten their return to the air lanes which
thev term their nirst love. In addition to
a sustaining scheclule the sister trio won a
spot on Paul Whiteman'’s Thursday night
Kraft Hour. The Pickens girls hail from
Georgia and are among the most promi-
nent sister acts on the air.

HE coveted spot vacated by Fred
Waring’s Pennsvlvanians on the CBS
Wednesday night Old Gold program has
been filled by Ted Fiorito's orchestra after
a long serics of auditions in which many
big-name bands were heard. The new
series originates in the studios of KFRC,
San Francisco. Fiorito is known as one of
the country’s leading composers ol popular
tunes. The “Laugh, Clown, Laugh” hit of
a few seasong ago is one of his creations,
He iz a native of Newark, New Jersey, and
achieved his first big success in Chicago.
At present his orchestra is featured in the
St. Francis Hotel. San Francisco.
OBERT BENCHLEY, humorist and
dramatic critic, is the star of the new
CBS wvariety quarter hour sponsored by
(Continued on puge 633)

RIGHT:
FRANCES LANGFORD

NAT SHILKRET
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THE TECHNICAL REVIEW

JosepH CALCATERRA

Handbook of Applied Mathematics, by
Martin E. Jansson. D. Van Nostrand Co.,
1933. A book for the practical man, show-
ing him how he can apply mathematics to
solve problems in his daily work. The first
section consists of a brief review of the
operations of arithmetic, algebra, geometry
and trigonometry. The remainder of the
book is divided into sections, each cover-
ing some special trade or art.

The reader, who wishes to brush up on
his mathematical knowledge will find ample
material and examples to help him solve
most of the problems that may come up
during his daily routine. Moreover, the
chapters devoted to the trades contain con-
siderable material regarding actual work,
giving anyone an insight in the problems
of excavating, painting, roofing, printing,
etc. Then there are so many useful tables
pertaining to mathematics and the trades
that make the hook a constant reference
work.

The chapters on the operations of math-
ematics include tables of squares, cubes,
square roots and cube roots. There are
tables of logarithms (to five places) giving
both the common and the Napierian loga-
rithms; other tables give the trigonometric
functions and the logarithms of them.

The chapter on electricity, taking it as
an example, contains wire tables, a table
showing the allowable capacity for wires
and cables of different thickness and insu-
lation. Then there is a table for selecting
wire and fuse sizes for motor branch cir-
cuits, etc. All of this is, of course, accom-
panied by text explaining the use of the
tables and giving examples of how to cal-
culate the resistance of wires, calculations
on transformers, magnets, motors and many
more devices.

Trades and arts covered are the follow-
ing: Excavation and foundations, con-
crete, brickwork, carpentry and building,
lathing and plastering, painting, plumbing,
heating, machine-shop work, automobile
shop work, sheet metal work, electricity,
print shop, business mathematics, account-
ing.

Preliminary Technical Information on
Cathode-Ray Tubes RCA-903, -904, -905,
-906. High-Voltage Rectifier RCA-878,
Gas-Triode, RCA-885. Published by RCA
Radiotron Co. This booklet contains char-
acteristics, curves and operating data on
the tubes named. It represents a complete
line of electronic devices needed for cathode-
ray oscillographs and television apparatus,
including the power pack and sweep cir-
cuit. Engineers, amateurs, experimenters
will be interested in this information.

Who's Who in Amateur Radio. Radio
Amateur Publishers, 1934. A directory of
amateurs which is expected to appear semi-
annually. It contains short reading notices

of amateurs, giving their call, address, op-
erating schedule and sometimes particulars
about equipment, personal matters; may
include photograph. These notices are
listed alphabetically by station calls. In
the latter part of the book there is a radio
club guide, listing all clubs in the United
States, mentioning name, meeting place and
date. The “Q” signals, a list of abbrevia-
tions and a list of PX, TX and WX broad-
casts are also found in the back.

The Application of Electronics to the
Piano, by Benjamin F. Meissner. Pro-
ceedings of the Radio Club of America,
January, 1934. This article contains a dis-
cussion on the theory of pianos, the spectra
of different types of pianos and the differ-
ent methods whereby the mechanical vibra-
tion of strings can be translated into
electrical energy. The author includes sev-
eral diagrams of circuits used in his elec-
tronic piano.

Review of Articles in the Janu-

ary, 1934, Issue of the Proceed-

ings of the Institute of Radio
Engineers

Receiver Fidelity, by Alfred N. Gold-
smith. This paper describes the conditions
which must be satisfied if the highest pos-
sible “illusion of realitv” is to be obtained
in the reproduction of broadcast programs,
It explains the various factors which must
be taken into consideration to give the lis-
tener the effect of actually hearing the
program as f{ransmitted without any ac-
companiment of broadcast studio noises
and transmitter distortion.

The Iconoscope, by V. K. Zworykin.
This article describes the theory, character-
istics and mode of operation of the icono-
scope, a device which is truly an electric
eye, having a photo-sensitive surface of a
unique tvpe. The whole system is entirely
electrical, without a single mechanically
moving part.

High Fidelity Sound Reproduction, by
Harry F. Olson. This paper describes the
result of a program of development on the
production of a wide-range cone loud-
speaker capable of delivering large acoustic
outputs and at the same time retaining a
system free from the complexities of con-
struction usually associated with wide-
range electro-acoustic transducers. It has
a uniform resporse from 80 to 10,000
cycles.

Direction of Arrival of Short Radio
Waves, by H. T. Friis, C. B. Feldman and
W. M. Sharpless. The methods and tech-
nique of measuring the direction with
which short waves arrive at a receiving
site are described in this article, together
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with data on transatlantic stations, to illus-
trate the use of the methods. Application
of highly directional receiving antennas to
the problem of improving the quality of
radio-telephone circuits is discussed.

Triple-Grid Tube Oscillator, by Ferdi-
nand Hamburger, Jr. An arrangement is
described in this article for producing ultra-
short waves with a triple-grid tube of the
-89 type. The data show that this type
of tube is a most satisfactory oscillator at
a wavelength of about 1.5 meters.

Visual Test Device, by Guenther Ul-
bricht. A test device for showing frequency
response curves visually wherein the re-
cording apparatus is a cathode-ray tube is
described in this paper.

Rectangular Short-Wave Frame Aerials,
by L. S. Palmer and D. Taylor. This ar-
ticle continues the previous work on the
optimum dimensions of tuned rectangular
frame aerials for the reception of short
waves. The theory has been extended to
include an additional condition, the ful-
fillment of which results in a large frame
current.

Review of Contemporary

Literature

Permanent Magnets, by R. A, Chegwid-

den. Bell Laboratories Record, January,

1934, This article describes the effect of

heat-treatment, composition and shape on

the magnetic characteristics of various
tvpes of permanent magnets.

Long-Distance Telegraph Circuits, by
T. A. Marshall. Bell Laboratories Record.
January, 1934. This article describes the
various types of long-distance telegraph
circuits of various types and characteristics
which make each type of circuit particu-
larly suited for a given purpose or con-
dition.

Ultra-Short  Radio Waves, by R. L.
Smith-Rose and J. S. McPetrie. The Wire-
less Engineer and Experimental Wireless,
January, 1934. This paper considers some
aspects of the problem of the reiraction of
electric waves in the lower atmosphere
due to the variation of density of the air
with altitude.

Effective Resistance or Inductance Coils.
The Wircless Engineer and Experimental
Wireless, January, 1934. This abstract by
B. B. Austin of a more complete paper by
S. Butterworth contains in concise form
the factors, curves and formule required
to determine the coil shape, influence of
wire diameter, calculation of inductance,
h.f. resistance, etc., of inductance coils for
use at radio frequencies.

Filament-Battery Coupling in Amplifiers,
by W. L. Watton. The Wireless Engineer
and Experimental Wireless, January, 1934.
This paper describes a frequently unsus-
pected source of coupling between differ-
ent stages of valve amplifiers and suggests
methods for reducing the amount of coup-
ling from this cause. Curves are given
showing the amount of reduction to be
expected from any given arrangement.

Balanced D.C. Amplifying Circuits, by
Louis A. Turner. The Review of Scien-
tific Instruments, December, 1933, This
paper describes three different circuits for
use with a single vacuum tube in order to
balance out effects of fluctuations of the
e.m.f. of the plate battery.

Radio Systems of Landing Aids, by H.
Diamond. Bureau of Standards Research
Paper RP602. This paper gives details of
the final stage of development of the Bu-
reau of Standards system of radio landing
aids designed to assist aircraft in making
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cafe landings during fog or-other conditions
of low or zero visibility.

Amplification Factor of High-Mu Tubes,
by Otto H. A. Schmitt. The Review of
Scientific Instruments, December. 1933.
This article shows how it is possible by
the use of a dummy tube in the plate cir-
cuit to obtain the high resistance charac-
teristic necessary to attain the [ull ampli-
fication of 1300-2500 per stage for the
-57 tube using only 300-600 volis plate
supply.

Methods for Measuring Antennas wnd
Other Impedunces, by C. E. Worthen. The
General Radio Experimenter, December,
1933. This article describes a new model
of a radio-irequency bridze in which care-
ful elimination or compensation of para-
sitic capacitance and inductance makes the
bridge direct reading over a wide range.

Insulated Wires Used in Rudio Set Pro
duction, by Raymond G. Zender. Elec-
tronics, Jjanuary, 193+ This article de
scribes the efiects of various types of in-
sulation and insulation treatment on volt-
age breakdown and insulation resistance
of the hook-up wires used in radio set pro-
duction.

Transmission Lines for the Doublet An-
tenna, by E. F. Johnson and Ralph P.
Glover. QST, January, 1934, This article
describes  a  different  solution of the
impedance-matching problem to provide a
transmission line. between antenna and
transmitter. the function of which is purely
to transfer power without forming a por-
tion of the radiating system of the trans-
mitter.

How to Get a Class C License, by K. B.
Warner. QST, January, 1934. Hints for
operators anxious to obtain a Class C li-
cense, a license which can be applied for
by men located more than 123 miles alr-

line distance from all the 32 examining
cities.
Diode Detection in Old Receivers, by

G. S. Granger. Service, January, 1934
This article describes a number of diode
detection circuits by means of which old
tuned-radio-irequency and superheterodyne
receivers can be improved.

How to Get Copies of Articles
Abstracted in This Department

The abstructs of urticles featured in this
department are intended to serve as a guide
to the most interesting and instructing ma-
terial appearing in contemporury muga-
sines and reports. These publications may
he consulted at mosi of the larger public
lit:raries or copies wmay be ordered direct
irom the publishers of the magazines men-
lioned.

Rapio Nuws cannot undertake to supply
copies of these articles. They are NOT
included in the Ranio News Free Techni
cal Booklet Service.

Review of Technical Booklets
Available

2. 1934 RF. Purts Catalog. Complete
specifications on the entire line of Ham-
marlund variable and adjustable con-
densers, r.{. transformers, sockets. shiefds
and miscellaneous: parts for broadcast and
short-wave receivers, complete short-wave
receivers and transmittting variable con-
densers.

4. A 15- to 200-Meter Superheterodyne.
A description of the outstanding features
of the Hammarlund-Roberts high-fre-
quency superheterodyne, designed especially

(Continued on page 623)
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of the
CHOKE FAMILY

O the radio-wise, the Hammarlund imprint
on a radio-frequency or transmitter choke
coil has the same significance as the Ham-
marlund name on the world’s finest condensers
and custom-butlt professional receivers.
[t means “Quality of material, design, workman- 2ellmLs
ship and performance,” insured by more than

Qe

33 years of the highest engineering standards. vent

MIDGET
« F. CHORKES

(Abore Hlustration
Actual Size)

Tuvaluable for small
space. So compacl and
light, they are wnply
supported in a circuit
by their tinned copper
leads.  And so inexpen-
sive they may be used gener-
ously wherever RUEL filtering
is desirable.

Five univer l-wonnd pies on
Isolantite core.  Inductance
DC resiztance 35
ohms.  dislributed  eapacily
1 mmf.  Length a s eaps
115”7 Diameler ! Cur-
125 nilliamperes.

!

ISOLANTITE

R. F. CHOKES
>

i Isolantite core.  Cello-

‘//_—‘ ¥ L] W“‘\ pliane covering. Flex-

ible leads. Removable

¢ i
*, g [)l'.‘l(‘k(‘ls. Size 133" x
¥ ;H ‘g + 74", Inductance 8 mh.
DC resistance 70 ohms.
LA S

Distributed capacity 3

) tmmf. ‘urrent 125
mitlamperes.
SHIELDED

) ’e TS
R. F. CHOKES
Completely shielded in alumi-
num,  Impregnated pies. Legs
may  be removed and choke
mounted by tapped holes in
<hield base. Outside terminals.
size 1197 < 184" Inductance 10
mh.  DC resistance 65 ohms.
Current 100 nilliampers.

G-

MPEDANCE
R. F. CHOKES

Tpregnated helical winding in Bake-
lite case. 1 13-16” x 1 3-16". External
terminals. Two sizes:-(1) Inductance
85 mh.  Capacity 3 mmt. DC re-
sistunce 215 ohuns,  (2) [nductanee
250 mh. Capacity 2 mm{, DC re-

tance 420 ohms.  Current (hoth
wes) 60 milliamperes

HEAVY-DUTY
TRANSMITTING
CHOKES

The only high-power choke in which
more Lhan 3500.000 ohms of im-
pedance is ctfective at the 20, 40
80 and 160-meter amateur bands. Six thin
universal-wonnd  pies on Isolantite  core.
Tapped holes {for retmoviable mounting brack-
els. Size 1 49-167 x 2 357, Inductance 2.5
mh. Distribnted capacity less than 1.5 mwmt.
DC resistance 8 oluns.  Conlinuous current
500 mitliamperes.

Mail coupon for information about the
COMET “*PRO” Recviver, and free copy of
Catalog ‘31 of precision equipment for
transmitting and receiving on all 1wares.

PRECISION

PRODUCTS
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HAMMARLUND MFG. CO.
424 W. 33rd Street
New York. N. Y.

WE DG our sur?

_Check here for new hooklet describing the COMET

“PRO'" Receiver and adding Cryswal Filter or
Automatic Volume Control to the Standard Model
“PRO™..... Check here for Geueral Catalog 34"
e o SR, o S
Address. . ...

.. RNg
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THE SERVICE BENCH

ZrH Bouck

AUTOMOBILE RADIO
AND THE SERVICE-
MAN

UTOMOTIVE radio is among the
most profitable fields of specializa-
tion for the serviceman. However,

it is a business that must be promoted and
built up before its potentialities can be
fully realized. Carl Burns, of Amsterdam,
N. Y, drums up trade as described in the
following letter:

“A funny thing about owners of auto-
mobile radio sets. If anything goes hay-
wire with them, they go to their garage or
auto service station rather than to a radio
serviceman! They figure that it is part
of the car—the psyvchology works and they
act accordingly! Of course this is some-
what ‘wet,” because an automobile installa-
tion is something that should not be
handled with a monkey wrench or a
hydraulic jack. At the same time, it is
hooked up with a very vital part of the
automobile mechanism—ie., the ignition
svstem.

“The way I take advantage of the car
owner’s attitude, and at the same time
reconcile these technical differences, is by
having a local printer make me up some
twelve-by-twenty-inch signs which I have
distributed among every garage and gas
station within one mile of my service shop.
These signs read:

trouble is in the set proper, rather than a
mere matter of faulty installation or igni-
tion racket, the receiver is removed for
repair in the shop. By this sort of a hook-
up I have the co-operation of a whole
corps of automobile experts, whose advice
and assistance make it posible for me to
do the finest kind of a radio job while at
the same time maintaining the efficiency of
the car itself at peak. That’s the way an
auto-radio installation should be made—
the auto mechanic and radio man working
hand in hand!

“With this arrangement I average better
than one auto job per day—which, of
course, is aside from my regular service
business. My profits on auto-radio service
alone amounted to slightly more than $600
in 1933. Instaliation ran up another $400.
The best part of it is, the auto-radio busi-
ness booms in the summer when the regu-
lar sales and service work slumps. Inci-
dentally, the contacts made on auto service
jobs have been additionally profitable. The
recommendation of a satisfactory auto-
radio repair often nets me a client for
home-radio service. As a matter of fact, I
make it a point to get into conversation
with the customer, and working up to the
point of what sort of a radio he has in

Two wviews of the Groveland Radie
Laboratory, Groveland, N. Y. Fig-
ure 1 at head of page, Figure 2 below

AUTOMOBILE
RADIO
EXPERT
INSTALLATION AND SERVICE

“I have given out close to fifty of these
placards, promising the garages and service
stations ten cents on the dollar commission
on every job. turned in to me! The auto
folks have co-operated 100 percent so far,
figuring that, aside from a possible com-
mission, the sign identifies them as up-to-
the-minute, and may attract automotive
trade aside from radio business. When a
car drives in with radio trouble, they call
me on the ’phone, and I either hop over
to the auto place or the owner drives to
my shop. In any case, it is never more
than a five-minute trip. Of course, if the
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his home, how long he’s had it, and how
it is perking.”

Increasing Used Car Values

Automotive contacts of the type men-
tioned by Mr. Burns should be profitable
in several ways. Many service stations,
and the majority of garages, deal in used
cars, the resale prices of which can be
jacked up considerably by the installation
of radio receivers. The increased value in-
variably exceeds the cost of installation,
and the psychological element usually re-
sults in a quicker turn-over. Approach
your local garages with the proposition of
installing radios in their used cars—and
in new cars when they are also authorized
dealers.

The editor of Rapro News pointed out
an additional automotive radio possibility
in his Editorial, for February, which de-
scribed the attractions offered by taxi-
cabs so equipped.

Taxis featuring radio entertainment, and
announcing the fact by a well-placed sign,
have an all-time customer “pull” com-
parable to that enjoyed in the winter by
cabs advertising themselves as ‘“heated”.
Many new cabs are coming through with
factory installed sets. Inevitably ‘these
will require servicing and the early sérvice
bird will make exclusive arrangements for
the servicing of entire fleets!

Cabs not so equipped need radio to com-
pete—another job for the serviceman.
And even, in smaller communities, where
radio competition is small, it can be
pointed out that radio will make cus-
tomers of pedestrians.

A reasonable amount of common
sense should be used in the installation
and operation of auto radios—particularly
taxi sets. Operation control, of course, is
out of the serviceman’s province, but the
car and cab owner should be warned
against too much volume and bad quality,
When the latter exists, a serviceman
should be called in immediately.

Trouble Shooting on the Majes-
tic 66 Automobile Radio

An engineer, associated with mainte-
nance work on this receiver, contributes
the following data to this month’s digest
of auto radio and the serviceman:

“All auto sets are subject to noise in-
terference from the vibrator system of its
“B” supply, and each particular set has
its own methods of attack on such noise
prevention, depending upon the particular
design of the power supply system. The
Majestic 66 is no exception to this rule
and some of the common cures are here-
with detailed. Providing all of the filter
condensers and chokes are in order, one
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common source of such noise is the open-
ing of the bypass condenser connected
from the side of the ‘B’ supply input
fuse to the ground. This condenser, which
is of the cartridge type having a capacity
of .3 mid., is merely held by its connector
leads, and in the course of vibration to
which the set is normally subjected, often
breaks off at one of these leads or else
opens up inside. When replacing, it is
good policy to see that it is fastened down
tightly to the chassis so that vibrations
will not be transmitted to the leads. Some
of these sets generate vibrator noises in
spite of the fact that all components are
of the right value and okay. When this
condition was first noticed in the field, it
led to feverish work on the part of the
factory engineers to determine its causes
and cure. As a result, all of the later sets
came equipped with 60-ohm, carbon re-
sistors, in series with the small bypass
condensers connected across the vibrator
primary circuit, which thoroughly elimi.
nated these spurious oscillations. These
resistors are not shown in the circuit dia-
gram of the 66 given in the official service
manual of this set, as the trouble de-
veloped after the issuance of the manual.
However, in the later publication of the
Majestic parts catalogue, which shows all
circuit diagrams of Majestic receivers from
the first model 70 to the 66, these re-
sistors. are to be included. The inclusion
of these resistors dampen the spurious os-
cillations set up by the sparking of the
vibrator armature, which, although  prop-
erly bypassed by condensers, nevertheless
found a resonant circuit which radiated
into the r.i. portion of the receiver and
was thus passed on into the speaker. A
new set would not show any signs of
such vibration pickup until aiter it had
aged somewhat.

“There are three outstanding parts fail.
ures which occur in this receiver when
subject to wetting by water—which occurs
due to carelessness on the part of the
owner who fails to shut his cowl venti-
lators during rainy weather or when the
car is being. washed. The water finds its
ways into the interior of the set through
the ribbed opening in the cover, causing
damage in three places. The most fre-
quent to fail of the three components is
the 10,000-ohm screen-grid resistor, in se-
ries with the screens of the r.f., oscillator
and if. tubes. This is a wire-wound re-
sistor located directly above the oscillator
socket on the underside of the set, and
riveted to the side wall of the chassis.
When the set ceases to function after it
has become wet, one can tell immediately
if the screen grids are at jault by trying
to get a clicking sound when making inter-
mittent contact on the contro! grid of the
i.f. tube.

“The second source of trouble is a pe-
culiar electrolyic action which takes place
always on the red-colored lead, going into
the ‘B’ choke. This ‘opens’ the soldered
joint inside of the choke where the lead
connects to the fine wire of the choke
winding. The symptom of this is a high
voltage on the control grid of the 89
ouput tube. By placing the fingers across
the control grid and chassis of the set,
one can feel a slight shock which is due
to this condition. The choke need not be
replaced, for the winding itself is not open.
Just cut into the first layer of insulating
paper around the choke until the two
leads are exposed. The choke winding
going to the red lead will then be found
disconnected and resoldering will repair it.

“The third component failure is the
breakdown of the rectifier socket, which,
when it becomes even slightly wet, per-
mits the high voltage terminals to ‘arc
over’ to the chassis and carbonize it so

(Continued on page 625)
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' .needed as never before

Volume IV

Shooter’'s Manual now is readv!

of Rider’s Perpotual Trouble

If ever

you needed a Rider's Mannal—it is Volume IV!

Don’t be stumped by

—dual oscillator superheterodynes
—reflexed i-f and 2nd detectors
—combination rectifier-power pentodes
—electron coupled oscillators

—single envelope dual element tubes
—continuously variable tone compensation
—automatic noise gates

—compensated volume controls
—reflexed r-f, detector and a-f amplifiers
—bucking bias voltages

—combination SW-Broadcast alignment.

Never in the past 14 years of radio receiver production
have radio receivers contained as many special and
highly scientifie circuits as are to be found in the 1933
crop of receivers. . . . Volume 1V of Rider’s Manual
conlains the service information covering these re-
ceivers. . . . Thar is why we elaim that Volume 1V is
the most important manual ever issued. If ever you
required a Rider Manual—it is Volume IV.

You muzt have Volume 1V of Rider’s Manual if you wish 10 combat the
compiications introduced into the service field by the many new and
Service men have said
that the contents of past volumes of Rider's Manual have heen “worth
their weight in gold.” . . . If this is true. then you will find Volume 1V
an absolute revelation and of inestimable value and an absolule necessity.

intricate ideas contained in the 1933 receivers.

1008 pages . . . Loose leaf. Prinied on 20 Ib. Bond paper. Bound in
an “instant-removal” binder, covered with genuine Dupont Fabrikoid.
More than 100 manufacturers and their trade names are covered in
Volume IV. . . . It is right up-to-theaminute in every respect. We
guarantee satisfaction.

The index prepared for Volume IV also covers all preceding
individual  volumes . . . the RCA Radiotron-Cunningham
“Complete Rider’>s Manual” and all National Union *“*Rider’s
Manuals.”” This one index covers about 4000 pages.

A separate section has heen written and included in Volume 1V
which explains the intricate cireuits to be found in the volume. . . .
This section wilt be found extremely valuable.

The halance of the Volume is devoted to the usual service data. . . .
No duplication of contents between Volumes I, 1T, III and IV or
the Complete Manual or Nitional Union Rider’s Manuals.

Sold With a Money Boacl Guaraniee

_______ VSE THIS COUPON L _ _ _ _ __ _

R
John F. Rider w
e

1440 Broadway, N. Y., N. Y.

[ wam your Volume IV. Here is 51.50. Send the manual
postpaid. 1f I don’t like it, I'll return it in good condition
and you will refund my money.

Name

Addres:

City
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WITH THE EXPERIMENTERS

S. GorpoON

TavyrLor

Novel Counter tor Coil Winder

I find that a good substitute for a turn
counter in winding multi-turn coils is an
electric clock. The one ! use is of the
dollar varietv. The starter handle on the
rear of the clock iz coupled directly to
the coil-winder shaft, and for each revolu-
tion of the coil the clock will register one
second by the second hand.  Sixty turns
is registered as one minute. and 3600 turn:
re¢ister one hour.

This makes an easv-reading automatic
counter. A flexible cable such as used in
automobile remote-control cables could be

-

used for mounting the coil winder in front
of the clock. or & mirror could be so placed
that the iace of the clock can be watched
while winding.
STEVEN S. ERICKSON,
Evanston, 1)1

S.W. Coil Kinks
Short-wave experimenters  should ind
this coil handle very useful. Simply cut
an ordinary large-size sewing thread spool

SEWING
= -THREAD
BRASS .. ¢ SPOOL
SCREWS .|
4

REQUIRED -

" TuBE
A BASE
con_ £ READING

GLASS

¥l 18

in hali, as shown in drawing “A)" and
fasten it in:ide the tube base bv means of

four small brass screws or tacks.

This type of plug-in form with handle
itlso makes an ideal connector plug for
short-wave adapters. etc., the cable being
brought out through the hole in the end
of the spool. It might be a good idea to
give the handle a coat of varnish to im-
prove the appearance and to make it non-
absorbent.

Drawing “B” shows how the number
of turns on r.f. chokes, broadcast coils, etc.,
can be easily counted, if the windings are
magnified by means of a fairly high-power
reading elass.

H. D. Hoorox,
Beech Hill, W. Va.

Handy Tube Puller
Removing tubes from some compact and
motor-car receivers is not always an easv
nutter, but a remedy is suggested in the
following information from the Philco

FiG.2

FIG.4

Transitone Secrvice Bulletin on a con-
venient, inexpensive vacuum-tube puller.

A wire cable or strong cord, about 36
inches long, is looped through a metal tube.
The loop should be large enough to pass
over the tube and the metal tube so placed
that the end is almost even with that part
oi the tube where the glass envelope joins
the base. The excess cable is then pulled
back over the end oi the metal tube.

It is now only necessary to pull on the
tubing. The index finger of the hand
should be placed on the other side of the
tube to aid in guiding it out. If this is
not done there i~ a tendency to pull the
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tube out at an angle, causing it to bind.

Some servicemen may want to try it
another way. Instead of looping the cable
through the tubing, just thread one end
ol the cable through and make a slip-knot
on the end of the cable. The rest of the
operation is the same as that described
in the drawing.

Connecting Clips Made from
Snap Buttons

The cxperimenter trving different circuits
finds binding posts an inconvenience when
making frequent changes of connections.
The device herewith illustrated provides a
simple solution to the problem. An old
pair oi snap type cuil or glove buttons or
the snap buttons emploved on women’s
dresses are employed for the purpose, with

WIRE SQLDERED
TO BUTTON

<

BUTTON SOLDERED
—TO SCREW HEAD

’_"\

= t“’f"SCREW
< "WIRE

I

BASE

one-half of the Lutton fastened to the
equipment while the other hali is con-
nected to the battery lead. By snapping
the two halves together, a good electrical
connection is made. To fasten the but-
ton to the base-board, one half of the
button is soldered to the head of a mount-
ing screw as shown in the drawing.

Leakage Measurements of

Electrdlytic Condensers

In the item, “Testing Electrolvtic Con-
densers,” which appeared in the Experi-
menters  Department of the September,
1933, issue of Rapio News, the 0-230 mil-
liammeter will not give accurate leakage
measurements and where an accurate read-
ing is required, a lower range 0-10 or 0-25
miliammeter should be substituted for the
higher range instrument as soon as the
leakage drops sufficientlv to permit the use
ofi the lower range instrument.

To avoid damage to the low range meter,
care should be taken not use this instru-
ment when a.c. is connected across the
circuit.

Wit tanr Raziag,
Jamaica, N, Y.

A Filter for Heavy Currents
The conventional method of filtering rec-
tified a.c. current is by means of chokes
and condenzers. This method becomes
somewhat exnensive and difficult with cur-
rents creater than one or two amperes.
The writer has found that a small direct-

current shunt motor makes an excellent
MOTOR,  CHOKE
: ]
! t
! 1
@ A
N
AC K3
&
&
== {
o
- =+

filter for certain applications. When such
a motor is connected, without load, across
the rectitier, the inertia of the armature
will keep the =:peed virtually constant
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throughout the cycle, and therefore the
voltage across the brushes is practically
constant. Running as a motor during that
part of the cycle when the voltage from
the rectifier is above the average value,
the machine returns power to the circuit
as a generator when the voltage drops
below average. A small filter of the
choke-condenser type is required to elimi-
nate commutator ripple.

The use of a motor-filter of this tvpe
will raise the output voltage by as much
as 73% (with hali-wave rectification and
no load) and in this respect the motor-
filter is analogous to the input condenser
of an ordinary two-stage filter, with the
energy stored in a rotating armature in-
stead of a dielectric or magnetic field. The
voltage regulation of the filter will improve
as the size of the motor is increased, but
larger losses will then result.

This idea has proved of walue in such
applications as lighting mercury-vapor
Jamps from a hali-wave source, operating
electromagnets, dvnamic speaker fields, etc.

CHarLES D. SAVAGE,
Portland, Ore.

Simple Way to Twist Leads

Many experimenters find it necessary to
make their own twisted pair and they
find it difficult to twist the wires uni-

tormly. This problem is easily solved by
using an ordinary hand-drill. First, take
a piece of hook-up wire with a length
slightly greater than twice that of the
desired twisted pair, and fasten its ends
to two nails placed about one inch apart
in the wall. Now take a hand-drill, insert
a hook in the chuck in place of a drill,
loop the wire over the hook and crank
the drill. In this way uniformly twisted
wire may be made in a few minutes’ time

Vacuum Tube Delay Switch

In the accompanying diagram, a vacuum
tube is used to serve as a delay switch.
As all of the parts used in it are standard,
it may be hooked up and timed in a short
time.

L1 and L2 are any loads such as plate
and filament transiormers, which are to
be turned on a few seconds apart. Of
course they need not always be operated
from a common source as shown. When
the d.pst. switch is closed, current will
flow through the load L1 and the fila-
ment or heater of VT. When this filament
or heater has reached a sufficiently high

e

PLATE
SUPPLY

L.
SUPPLY

Ll
A B’
AC.LINE

temperature, the tube will pass enough
current to operate the relay and cause cur-
rent to flow through the circuit L2. The
time lag will be governed by the type of
tube chosen for VT and by wvarving RI1.
(Continued on page 623)
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Sound advice from

| STOOPNAGLE 20 'BUD'D"h

Tbey gz've a tip to every radio listener

COLONEL, HERE'S A || GREAT—IN THAT CASE
LETTER FROM A WOMAN £ MY VOICE 1S JUSF AS §
WHO SAYS YOU HAVE A GOOD AS THE GREAT-
BAD VOICE, BUT IT'S NO [ gsrSINGERON THE AIR
WORSE THAN ANYBODY ) . -

ELSE'S

RIGHT YOU ARE
—1 BET IT'S
DISCONNECT:D

COLONEL, 8E 5ERIOUS
—THERE MUST BE
SOMETHING ' WRONG
WITH HER RADIO

SOUND ADVICE, BUDD—TO MAKE HER RADIO
SOUND RIGHT SHE SHOULD REPLACE
WORN-OUT TUBES

SO YOU'RE READING

MY LETTER, ARE YOU?

WELL, I'LL TELL YOU.
MY SET'S NOT
DISCONNECTED

COLONEL, |
THI*K “HIS
WOMAN MEEDS

NEW RAEDIO NEW TUBES—I NEVER THOUGHT.

OF THAT. MINE ARE OVER A YEAR
OLD . .. VLt HAVE
THEM TESTED

R—ON THE

BUCD, I'M ALL CHOKED UP. J JST
LISTEN: “‘l GOT A Wi OLE NEW
SET OF MICRO SENSITIVE
RZA PADIO TUBZS. . .NOW
1| HEAR EVERY PROGRAM ANE"

INeww.! micro-SEnsITIVE
RADIO TUBES by

B ere's THAT LADY [
8 AGAIN. 1 BET
SHE 'SAYS YOUR
| VOICE 15 WORSE

with 5
great advances:

TOGIVEYOU MORE RADIO PLEASURE

1 Quicker Start

2 Quieter
Accept no substitutes! Get the genuine Operation.
Micro-Sensitive RCA Radio Tubes with 3 Uniform Volume
5 great advances that will really put g
new life in your set. Only the new RCA 4 Umfgrmf
Radio Tubes are guaranteed by RCA ‘ e
Radiotron Co., Inc., to give you these 5 nn,‘nqhﬂm & Every Tul\l')IZtlcshed

great improvements. Have your dealer tfoﬂ
replace worn-out tubes today with 0
these amazing new RCA radio tubes, ] mﬂ
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¢“The New

RADIOHM
did the Trick”

Servicemen are ‘‘sitting pretty” since the
new Radiohm was made available for re-
placements.  Now even smoother perform-
ance is made possihle while the control it-
self is made smaller. Stock up now

\\nh the serviceman’s best friend.

Resistor B of annular shape,
has long been the standard
type. Current concentrates
around the INNER edge, 1. e.;
the shortest path.

Resistor A used in the new
Radiohm, has the same length
path across its entire width,
aiving greater effective arca
for good volume controll

Centralad
CGuide now
sk your job-
ber for yowr free copy.

The
Volumme Control
ready for you.

new 19345

Milwaukee

LEAR?% THE THRILLS

of the

SHORT

WAVES
fr $4.95

only
with the
“SCOUT MASTER”

M. Kiamer reports European Stations daily.
. Gigante. Bklyn., logged 33 stations the flrst
day. IU's powerful. (et's ‘em all—police calls,
amateur ealls, foreign stations, code and trans-
Atlantic phone conversation. BUILD IT your-
self. It's easy. Special cireuit arrangenment

only 6 wires. DMetal ChaSet already
parts, Requires inex-

X quality

®

uses

drilled ATl

pensive hatteries.

Complete Kit with ALL 4 coils §

(15-200 meters) ..........-.... 4'95
®

Tube and phone only $1.35 additional
Oyder direct from .
Amplex Instrument Laboratories, Inc.
Designers of radio apparatus since 1915
240 WEST 23rd STREET DEPT. R-4 NEW YORK

THE INSTRUCTOGRAPH

(Code Teacher
The Scientific, easy and quick way to fearn
the code  Send o post card today for literature.
Machines, tapes and complete instructions for

| sale or rent. Terms as low as $2.00 per month.
Rental may be applied on purchase price if
) desired. Rent for a month. If the Instractogroph
meels ‘every requirement, buy it. If not, send

.i’—\% S it back
\g: @ INSTRUCTOGRAPH CO.

912 LAKESIOE PLACE. CHICAGO

What’s New in Radio

(Continued from page 609)
Fifth Ave., New York City.

Dual Buttonhole Microphones
Description—The photograph shows two
Universal double-button lapel microphones
corded together. an arrangement which al-
lows the speaker complete freedom to

move around the platform and address his

audience in a natural manner and still
maintain constant volume level. The mi-
crophone is sturdily constructed and the
cord terminals are securely held by screws
in metal anchors imbedded in the polished
bakelite housing.

M uker—Universal Microphone Co.,
Inglewood, Calif.

Ltd,,

Midget Receiver
Description—An  attractive  seven-tube
superheterodvne set featuring tone control,
automatic volume control and an improved
eight-inch dynamic type speaker. In ad-
dition to broadcast reception, the set

provides airplane and amateur sig-
nals.
ized: three —38’s, one -33, one -36, one
2A5 and one -80 type rectifier.
Maker—Atwater Kent Mfg. Co., Phila-

delphia.

police,
The following type tubes are util-

Short-Wave Receivers for the
Beginner
Description—This company offers com-
plete construction kits on a two-tube bat-
tery-operated and a  three-tube a.c.-
operated short-wave receivers. The illus-
tration covers the battery job, which em-
ploys two type -30 two-volt tubes. The
kit includes all the parts, a drilled crystal
finish metal chassis and panel and a set of
building instructions. The a.c. receiver
employs two —34 type tubes and an -80
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tvpe for rectification. The receiver chass:
measures ;7 inchez long by 3 inches wide
by 2V2 inches deep. The measurements
of the power pack, a ceparate unit for
the a.c. receiver, are 7% inches long by
334 inches wide by 234 inches high. The
plug-in coils supplied with the kit cover a
wavelength range from 13 to 200 meters.

Additional coils can be had up to 625
meters. For those who do not care to build
their own, the receivers are available com-
pletely wired, ready for operation.

Maker—Harrison Radio Co., 142 Liberty
St., New York City

An Attractive Mantle Type
Receiver
Description—This  artistic  “bhook-end”
midget cabinet houses the new Zenith
Challenger model 707 six-tube super-
heterodyne receiver. It  measures 17
inches long by 2 inches high by 634
inches deep. The receiver is equipped with

automatic volume control, a six-inch
dynamic tvpe speaker and it employs the
following type tubes; one -36, one -37,
one —38, one -39, one 2A6 and one -80
type rectifier.

Maker—Zenith Radio
St., Chicago, IlL

Portable Public Address System

Description—This new Lafayette dual-
speaker portable public-address svstem
should have unusual interest for the radio
dealer and serviceman as a profitable item
for rental or permanent installation in
schools, restaurants, auditoriums, window
demonstrating, etc. The complete system
is scli-contained in two handy carrying

Co., 3620 Iron

cases. The two 12-inch-size dynamic type
speakers together, conveniently form one
case measuring 1814 inches wide by 181
inches high by 1313 inches deep. The am-
plifier case is the same as the speaker case
in height and width, and its depth is 1124
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inches. This unit contamns a built-in mix-
ing panel which is equipped with a master
switch and control, tone control and a
phono-mike changeover switch. The four-
tube amplifying system employs the 2A3
type tube in the push-pull power stage to
deliver 10 watts output. A —57 tvpe tube
iz used in the first stage and a type —83 is

used for rectification. Each speaker is
provided with a 50-fool extension cable.
The microphone used is the standard La-
fayette model 25.

Muaker—Wholesale Radio  Service, 100
Sixth Ave, New York City.

Console Receiver

Description — This  new fourteen-tube
superheterodyne console receiver, with dual
wavelength range of 340 to 1675 kc. and
1675 to 4300 kc., covering the regular
broadcast programs and the police. ama-
teur and aviation signals, was rccently in-
troduced by the Crosley Radio Corpora-
tion. The manufacturer points out the
following refinements with which the set is
equipped: meter tuning, static control.
continuous tone control, large auditorium
type dvnamic speaker and a Class A paral-
lel push-pull power stage. Its tube equip-
ment consists of five —38's for the r.i. am-
plitier, oscillator, modulator, two-stage i.l.

amplifier and the a.wv.c. ampliner, one —55
diode and meter tube, three -36’s for the
audio amplifier, q.a.v.c. circuit, and as an
audio phase shilter, four —43 output tubes

and one 3Z3 tvpe rectiner. The cabinet
measures 4134 inches high, 26 inches wide
and 135 inches deep.

Maker—Crosley Radio Corp., Cincinnati,
Ohio.

Portable P. A.

(Continned from page 603)

in the circuit with the exception of the
aforementioned speaker coupling unit.

By referring to the circuit diagram Fig-
ure 2, it will be seen that a 53 tvpe tube
is used as a triode in the first stage and
its output is resistance coupled to a type
53 tube which is emploved as a phase
inverter and a resistance coupled ampli-
fier. The push-pull resistance coupled
power stage is of the Class A type, using
the 2A3 type tubes.

In the second staze, the two triode sec-
tions of the 33 are used individually. The
input from the first stage is fed to the
arid G1 and the ouput of the plate P1 is
not only resistance-capacity coupled to one
of the 2A3 tvpe tubes but part of this
output is fed through a capacity-resistance
network to the second grid G2. Very lit-
tle power is taken from plate Pl to drive
G2 as the resistance network has a total
of 1,060,000 ohms to ground and the values
are so chosen that both plates impress the
same voltages upon the corresponding grids
of the output tubes, and as these two
voltages are exactly out of phase, true
push-pull resistance coupling is obtained.

The 2A3 tvpe power tubes, Class A,
with semi-fixed bias are capable of de-
livering an undistorted output of 12 watts.
The semi-fixed bias iz obtained partially
by the speaker field being used as a bias
resistor and partially by a stabilizing volt-
age obtained through a 10,000 ohm 10-
watl resistor connected to the end oif the
first filter choke. From this same point
the power supply voltage is taken to the
output tubes, all other tubes being sepa-
rately filtered. Note that the second 33
tube has a large cathode by-pass condenser
of 50 mid. 25 volt rating, to prevent re-
gencration or oscillation.

The secondary winding of the speaker
transformer is tapped at 3, 4 and 2 ohms.
Two of these taps are brought out to the
speaker socket so as to permit the ready
connection of one or two speaker coils.
The 600 ohm speaker field may be re-
placed by two 1200 ohm speaker fields,
provided they ure so designed as to obtain
full excitation at 62 volts.

The value of all the condensers and the
resistors are shown in the schematic cir-
cuit diagram. The following is a list of
the remaining parts and accessories. The
complete equipment is made available to
Rabpto News readers by Coast to Coast
Radio Corporation.

List of Parts

Cht, Ch2—Type 6167 filter choke, 200
ohms, 1235 ma. 30 henry.

DP1, DP2—Type E6516A double poten-
tiometer, 500.000 ohms.

SWi, SW2—spd.t. toggle switch.

SWi3—s.pst. toggle switch.

Ti—Type 6164 2-button microphone

T2—Type D 2376 output transformer.

T3—Type D2020E power transformer.

TC—Tvpe D1280 tone control.

VT1—6-prong socket.

VT2—S-prong socket.

VT3, VT4—7-prong socket.

VT3, VT6, VT7—4-prong socket.

Utah type D1166E dynamic speaker.

Astatic crystal microphone, type D-104, or
Universal carbon microphone.

Astatic crystal phonograph pick-up, type
S-8.

414 volt C battery.

Phonograph motor turntable.

Type E690 carrving case, 21 inches long
by 1574 inches wide by 1412 inches high.

Control board, speaker extension cable,
miscellaneous wire and hardware.
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NOW you can carry a complete and
compact laboratory with you and
solve any testing problem . . . without
having to guess what the trouble may
be. This new Triplett portable labora-
tory., No. 1179, consists of three units:
1130 Oscillator, 1123 Volt-Ohm-\lilliam-
meter, and 1166 Free-Point Sct Tester.
No. 1150 is a well designed, completely
shielded oscillator. A switch permits
generating either a stabilized modulated
or unmodulated signal of constant level.
Extremely accurate scale divisions cover
fractional frequencies yrom 110 to 1600
K.C.. on the individually hand-made
chart. This method gives an extreme ac-
curacy that cannot be secured in any
other way.
No. 1125 contains a direct reading
Ohlimmeter, Output meter, A. C—D. C.
Voltmeter and Millimmmerer. Complete
with 16 different scale readings. All
readings are controlled by a selector
switch, It lends itself admirably to
point to point continuity testing for set
analysis and general testing.

The Free-Point Set Tester. No. 1166,
is universal, flexible and is designed to
overcome obsolescence. Four sockets
take care of all present dav tubes.

YOUR JOBBER CAN
SUPPLY YOU

..... at the dealer's net price of $34.67
See Him Today
THE TRIPLETT ELECTRICAL

INSTRUMENT CO. §
44 Main Street Bluffton, Ohio @

Send Coupon For Facts

i Triplett Electrical Instrument Co.
l 44 Main Street
Bluffton, Ohio

Genilemen :

| Send me catalog on Triplett Tester 1179 |
I 7 and complete line of radio servicing I
| instruments.

! Name. ... ... ;o spgope. An e .. .ol Lol
| Street Address........................

|
I
|
Lfiy;;;;';;;';';;S_‘“S'_"'_';Jl
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*
IRARDI
LS YOU
RYTHING
you want to know
about Radio today

iN ONE BOOK

A. A. Ghirardi gives you the whole story of
radio, electricity, television, and the
talkies in his revised ‘“‘Radio I’hysics
Course.” Used and praised by thousands
of fans. students, and schools the world
over. THOROUGH—covers in detail the
entire field from the basic theories up to
the latest applications and developmen ts—
992 pages packed full of useful knowledge.
PRACTICAL—a daily working tool and
reference book as well as an instruction
course=—over 500 photos and diagrams.
CONCISE—just the facts you want to
know without useless “trimmings®. UN-
DERSTANDABLE—*‘a marvel of clear-
ness.”” written in simple easy style. IN-
EXPENSIVE—you’d have to pay many
times its low cost of four dollars for the
same invaluable information.

*
H
EL
VE

M=-®

For beginner or expert

Anyone can quickly master radio with
Ghirardi's weunderful book—the most
popular course ever written. Read his
article in this magazine for a sample.
Then send for the interesting pamphlet
which tells you all about the complete
course. [t’s free—send for it today.

FREE PAMPHLET

RADIO & TECHNICAL PUBLISHING CO.
45 Astor Place, Dept. R-4, New York.

Please send the free pamphlet describing
this course in detail.

BEAT NOTE OSCILLATOR
Tells you to STOP as soon as you
are tuned to a station by emitting
a whistle.. Turn switch off, whistle
disappears and station is heard at
peak. Electron coupled. easy to
install and operate. Ideal for C.\W |
Reception. For superheteradrne {§ e
only. Powered direct s NS
from your receiver. 8 95
Give make of receiver. J
RECEIVERS WITHOUT PHONE JACK

P provided for earphone list-
% - ening with PIIONE RE-
CEPTOR. Installs with-
out  touching receiver’s
wiring.  Inserting phone

plug automatically silences
Give Make of Receiver...Complete $3.95

speaker.
LYNCH NOISE-FREE ANTENNA SUPPLIES

Kit of
Spreaders (list
...... $1.65
y

Insulators (list
$2.00) . .

New All Wave Kit 10 Cage

(list $6.50)..... $3.90
Kit of 10 Transpos.

Blocks (list $2.75) $1.65

AMPLIVE
LABORATYORIES

Chief Engineer—S. Perlman, E. E,

$1.20

647 E. 96th St., Dept. RN-3, Brooklyn, N. Y.
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RADIO PHYSICS COURSE

ArrrEp A. GHIRARDI®

Lesson 28

Self-Inductance

HENEVER an electric current flows

through a wire, there is a magnetic

field produced around the wire, the
direction and intensity of the field depending
upon the direction and strength of the
current flowing. If the current is varied
in any way, the magnetic field also varies
correspondingly. This varying field sets
up in the wire itself a counter or self-
induced e.m.f. which always opposes the
change which produced it. (Lenz’s law.)

The effect of the self-induced em.f. in
a wire may be illustrated by the following
experiment. Connect up the solenoid of
100 feet of wire used in Art. 101, a switch,
a voltmeter and a batterv as shown at (A)
of Figure 1. The voltmeter connected
across the coil should have a suitable range
for the particular battery voltage employed.
When the switch K is closed, the voitmeter
assumes a steady deflection, since the cur-
rent flows in the direction shown by the
solid arrows. Upon opening switch K, a
very large deflection of the voltmeter oc-
curs. The deflection is always in a direc-
tion opposite to the steady deflection
caused by the battery current. This shows
that after the main circuit containing the
battery has been opened, and while the
current is dropping to zero or the magnetic
field is vanishing, a momentary em.f. is
induced in the coil in such a direction as
momentarily to maintain the current flow-
ing in the coil. The current would there-
fore tend to flow irom C to D in the coil
and would thus have to flow into the
meter in the direction shown by the dotted
arrows. The meter therefore deflects in
a direction which is opposite to the direc-
tion in which it previously deflected.

An electromotive force which is induced
in a circuit by reason of a variation in the
value of the current in the circuit is called
an electromotive force of self-induction.

Since the self-induced e.m.f. opposes any
change whatever in the current flow, ‘it is
evident that the result is that it takes a
longer time to build up the current to its
final value when em.. is applied, and a
longer time for the current to fall to zero
when the em.. is removed, where this
effect is present to any great extent in a
circuit. The eifect is somcwhat similar
to that of /nertia in mechanical devices,
the inertia tending to oppose either an
increase or a decrease in speed of motion.

The cffects of seli-induction are very
marked in circuits having the form of a
helix, for in these circuits the added effect
of the various turns creates a considerable
magnetic field within the coil; the magnetic
field of every turn cuts many adjacent
turns, and the counter-em.f. iz increased.
The magnetic effect of a great length of
wire is thus concentrated into a small space.
Whenever strong self-induction is desired,
the conductor is wound up into the form
of a solenoid having a large number of
turns as shown at (B) of Figure 1. This
greatly increases the magnetic field pro-
duced by the current flowing through the
coil, and so increases the self-induction
effect.

Since the effect of self-induction is due
to the generation of a counter-em.f. in the
circuit due to the action of its own mag-
netic field, we should expect that its effect
would be proportional to the rate at which

Publishers, Radio

* Radio Technical Pub. Co.
Physics Course.
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the lines of force link or unlink with the
circuit, just as in the case of the generation
of emif. in an electric generator.

The seli-induction effect of a coil or
wire, by which it tends to prevent any
change in the current flowing through it
(whether the current is starting and then
increasing, or decreasing and coming to a
stop, or changing its direction of flow),
is called its inductance. The unit of induc-
tance is called the henrv (h), named after
Joseph Henry, the famous experimenter
who independently discovered the effects
of electromagnetic induction only a few
months after Faraday.

When a current change of one ampere
per second in a circuit produces in it an
induced e.m.f. of one volt, the circuit is
said to have an inductance of one henry.

The symbol for inductance is L. The
definition of the henrv may be stated in
algebraic form as follows:

L=
I/t
in which L is the inductance in henries,
E is the induced em.i. in volts and I/t
is the change in current in amperes per
second.

Except for the larger sizes of iron-core
coils, the henrv (h) is a larger unit of
inductance than it is convenient to use.
Therefore, most air-core radio inductances
are measured in millihenries (mh.) and
microhenries (uh). One millihenry is equal
to one-thousandth of a henry. QOne micro-
henry is one-millionth of a henry.

Inductance is sometimes found as an
inseparable part ot some electrical device
or circuit. Thus, in a transformer, both
the primary and secondary windings pos-
sess inductance. The inductance of the
secondary winding of tuning transformers
or coils used in radio receivers is an impor-
tant factor which determines the frequency
or wavelength range to which they may
be “‘tuned” with a given tuning condenser.
In some cases, inductance is purposely

Figure 1. (d) Circuit for shoacing
self-inductive effects.  Forms of in-
ductors used in radio work, (B) Air-
core inductor of 200 microhenries or so

added to a circuit, as in the case of an-
tenna loading coils, choke coils, etc. De-
vices which are purposely added to intro-
duce the element of inductance to a cir-
cuit are called inductors. However, it has
become a practice in radio and electrical
work to call such devices by the names of
choke coil, impedance coil, inductance coil,
inductance, reactance coil, etc. Thus it i3
common to hear of radio-frequency choke
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coils, filter chokes, etc. In this series an
attempt will be made to use both the
standard term inductor and the terms in
common usage, in a way which will enable
the student to become thoroughly familiar
with all of them.

It ig evident that the cause of self-
induction is due to the property possessed

bv the wire or coil by reason of its physical |

arrangement, such as number of turns
shape of coil, permeability of magnetic path
of core, etc. This should be kept in mind.
A coil or wire possesses the property of
inductance whether a current 1s passing
through it or not ¢although the inductance
of an iron-core inductor may be decreased
by magnetic saturation of the core due to
too much current flowing in the winding).
Of course, the esact inductance value de-
pends on the many f{actors mentioned
above.
The scli-inductance of an air-core sole-
noid is approximately
L — 0231 d*n* | K X 107" henries
where L = inductance in henries
d = mean diameter of solenoid in
inches
n = number of turns per inch
1 = the length of the solenoid (when
wound) in inches
K is the {form-lactor (Nagouka’s
correction factor) which de-
pends for its value on the

ratio of the diameter to the |

length of the winding

If L is to be expressed in microlenries,

this formula becomes
L= 0251d°n*I K

Inductors of various shapes. numbers of
lavers, etc., can be calculated by special
formulas which have been developed. The
stucdent will find these in
the United States Bureau of Standards. 1i
iron is introduced in the magnetic circuit,
the inductive cifect is of course increased
greatlv, depending upon the permeabilits
of the iron employed. The permeability of
air is 1; that of iron may be as high as
25,000 to 100,000 or more. This means
that the inductance of a given coil may be
increased 23,000 times or more by winding
it on a core of hich permeability iron or
special alloy. Of course the iron must
form the complete path for the magnetic
Tines of force, or the increase in inductances
will be less than these values.

In some cases iron caunot be used for
the core, on account of the excessive eddy
current and hysteresis losses which occur
if the current and 1lux are changing rapidly.
This is particularly true in radio-frequency
inductor or choke coils used in radio
equipment. The induced voltage across an
inductor depends upon the rate at which
the current is changing, and the inductance
of the coil.
idly, the induced voltage will be very much
greater than if it changes slowly.

“Hams” to the Rescue

(Continued from page 586)

sending message alter message, in freezing
weather, to turn to the amateurs In the
United States and Canada to help him.
While it was luck that we were the ones
to receive it (any ‘Ham’ anyvwhere would
have done the same and felt it his duty
to deliver the message, Lymburner dis-
plaved both courage and perseverance in
staving at the kev till his message was
delivered.

When it was over, Art and I could re
lax, and we both decided it was a thrilling
experience and were very glad to have been
of help to someone relving on radio to
effect the rescue from an extremely perilous
situation.”

Bulletin 74 of |

If the current changes rap- |

623

A New Kind of Short-Wave Radio

the SKY-RIDER
Another FIRST by the
HALLICRAFTERS

An all-wave receiver development that
makes possible the most dependable short-
wave reception ever known.

A new circuit employing entirely .differ-
ent units and construction, Offered a-
lower cost than any other modern 'sthrt-
wave receiver.

No other receiver, regardiess of
price, offers all these features:
Low-loss wave change switch, modi-
fied band spread, 200 to 12 meter
tuning range divided into 4 bands,
micro-vernier tuning control, 18 to |
s ratio, duval gain controls—and many
A more, all described in the new HAL-
& 717 LICRAFTERS ''SKY-RIDER" booklet.

-y Write for your copy today!
. N s s ) - SKY-RIDER Receiver,

This set is NOT with Byrd

—but it brings Little America

with'dynamic speak-
to Capt. Bartlett daily

er and power pack,
5 tubes. Net to
dealers and service-

Though the HALLI- Peary's famous dash to

CRAFTERS SKY-RIDER the Pole, in constant

had not been released daily touch with his

*

T T I Il

men, $39.95.

from its intensive lab- friendsatLittle America. (CHNY S
oratory and field tests You, too, can have the \'\? o0 P}?\?}
before the Byrd Expe- thrill of hearing Little \;\ob \Cﬂ“
dition sailed, it is serv-  America direct if you % P.\«\'e\-
ing to keep Capt. Bart- own the new SKY. Q&) ok g“\oo*\
loft, the highest rank- RIDER Short-Wave ‘O ‘}\F RCIRRY
ing survivor of Admiral Receiver. “ . .‘J\ “e"‘ $\0

“ S\\:‘ N\“ 5°“6 s e- 258”

Dept. B e T
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NATIONAL UNION TUBES
- excellent performance - give
satisfactory service -+ we make
Sull margin of profit on all
tubes sold :- have satisfied
National Union users

SJervicemen />

Nationa! Union policies are vital to you. The objectives of National
Union, in addition to producing the finest radio tubes that science can
devise are to aid and assist the serviceman in building a better and more
profitable business for himself. You can’t afford to ignore these policies: \

PROFIT: 10 Cent Higher List Prices . .. Highest profit margin on
your tube sales.

SERVICE AIDS: Charts, Data, Information at no cest . .. Cannot
be duplicated from any other single source.

SUPERIOR QUALITY: Strict adherence to closer manufacturing
limits makes National Union tubes consistently superior.
FULL LIST PRICES - GOOD WILL: Sold everywhere at
full list price . . . no need to fear customer ill-will.

FREE SHOP EQUIPMENT: Testers, Analyzers, Service
Manuals and Service Tools given with National Union tube
purchases. Alert dealers everywhere are equipping them-
selves this easy way. Don’t delay, write for full details
about National Union free shop equipment!

National Union Jobber Stocks Are Complete.

WALTER BIEHLE, Manager,
Perryville Electric Company.

NATIONAL UNION RADIO CORPORATION OF N. Y. 400 MADISON AVE. N. Y. C. N4
Send me details about free shop equipment.

E Y T e e P e S T SRR y
T e L, T LT IR Sl [ S e R e LI Sass
Citylin s cak kWA Wb sl ont o w. .l oon S b vt G Y enie 3 QLALE ot 5ttt ke TR LBk R

B RN S — - S—
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SPRAYBERRY'’S
PRACTICAL
Advanced Training

COURSE FOR
PRACTICAL SERVICEMEN

At last—a sound. how-te-do-it course by a man
who, for vears, has been in unusually close touch
with servicemen and service work. No bunk—a bare
minimum of theory—no mathematics—no faney and
costly bindings. Just a real, carefully written course
which will preve invaluable to every serviceman who
will study it. Best of all, the introductory price is
so low you'll pay for it by your increased earnings on
the first few jobs. For instance, Breau of
Dalhousie, N.B., Canada, writes: ‘I am well satisfied
with your ennirse.  In faet. I can now service a radie
in about half the time I could six months ago.”

Where Will YOU Be
‘, Times change. Radio

omorrow m i a fast moving busi-
ness. Servicemen must

move with i. Otherwise, tomorrow will find them
sitting by, watching the best jobs go to competitors.
Constant ~lud) and improvements are essential. Thus,
in “PRACTICAL MECHANICS OF RADIO SER-
VICE” F. L. Sprayberry gives you the latest, handi-
est dope in the most combact, readable style. It costs
less and, being more practical, is easier to understand.

s For a total of $10 you get
o" LY 1 O 28 lessons on Modern Radio

Service.  Terms as low as
$2.06 douwn and $2.00 a month. Your money absolately
refunded if you are not satisfied.

You Get the Latest Information on

1. SET TESTING

hy means of the Analyzer Method: Volt-

age Method; Point-to-Point Method}
Stage-by-Stage Method ; Oscillator
AMethod and Hand and Observation
Method.

2. REPAIRING

Superheterodyne Circuits; Automatic Vol-

ume Conirols; Public Address; Auto Radio,

Battery Operated and 32-Volt and 110-Volt
D.C. Sets.

3. PARTS TESTING
Including Practical Methods for Testing
Condensers, Resistors, Transtormers, Tuis,
Loud Speakers and Antenna Input Circuits.

4. TROUBLE SHOOTING

How to locate and eliminate Receiver Hum.
Internal Reeeiver Interference, Intermittent

%
5 I J
T
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LATEST RADIO PATENTS

Bex J.

CHRrOMY*

1,901,558, CASCADE AMPLIFIER.
Avcust Hunp, West Orange, N. J., as-
signor to Wired Radio, Inc., New York,
N. Y, a Corporation of Delaware. Filed
July 22, 1930, Serial No. 469,805. 3
Claims.

1. An amplifier system comprising, an
input circuit, a plurality of photoelectric
cells, each of which includes an interior

ol

anode, an
terior grid;

interior cathode, and an ex-

and an output circuit, said
photoelectric cells being directly connected
in tandem from plate to grid.

1,905,792.

1929. Serial No. 348,435. 6 Claims.
1. In combination with a transmission

line, a second transmission line, means

transmitter, of an electron discharge device,
having a cathode and a plurality of anodes,
said anodes being symmetrically arranged
with respect to the cathode and adjacent
thereto, an oscillatory circuit connected be-
tween said anodes, means for producing a
unidirectional magnetic field between said
anodes, said magnetic field being independ-
ent of current in said oscillating circuit,
and means for varying said magnetic field
in accordance with the signal to be trans-
mitted thereby to vary the intensity of the
oscillations produced in said oscillatory cir-
cuit.

1,905,873. DETECTOR CIRCUIT FOR
THREE-ELEMENT GASEOUS DIS-
CHARGE TUBES. Avucusr Huxp,
West Orange, N. J., assignor to Wired
Radio, Inc,, New York, N. Y., a Cor-
poration of Delaware. Filed Oct. 30,
1931. Serial No. 571,959. 9 Claims.

k 4
|||]||j

7[' CATHODE T N@

TRANSMISSION SYSTEM.

EpMmonp Bruce, Red Bank, N. J., as-

signor to Bell Telephone Laboratories,

Incorporated, New York, N. Y., a Cor-

poration of New York. Filed Mar. 20,
R

Reception. Poor Quality Reception and
Poor Sensitivity and Sclectivity.
« e
A SPECIAL SECTION = OXN /
TUBES, including all the latest o . q
s -- 1. A radio-frequency detector compris-

cluding  information on modern-
izing and vepairing all types.

132 Bryant St., N.W.

F- L- SPRAYBERRY Washingten, D.C.

Please rush complete details of your new 28-lesson

St 1l IEAT, HECHANICY, OF "nabio
Namel PP s Ao ¢ . @ o § s SE . et
Address; (iBN e d P REEEE ErEchnd FEEEEASE . T
City mpel oo St ErTG Erre StAter o eel RN-4/4

—
Heavy Duty Peerless Il-inch

Dynamiec P.A, Speakers. com-
plete with (10 volt rectifier or
field coil of any impedance.
Output transformer also includ-
ed. Wholesale Dealers' Price
$3.75.

MELLAPHONE CORP.
Rochester, N. Y.

NEW AMAZING AERG INTERNATIONAL

11 Tube Super DeLuxe All-Wave.. . $29.75
Aero World-Wide 1 Tube Short Wave 5.95

Complete line of radio sets
and transmitting apparatus

Write for FREE CATALOGUE
CHAS. HOODWIN €O, 4242 Lincoln Ave., Dept. K-30, Chicago,lil.

UNIVERSAL MODEL “A”
List 8135.00

America’s most highly de-

velobed single button stretched

diaphragm microphone. Full
Scientifically

diaphragm protection.
dnmpcd New, improved design.
No ndvance- in prices.
UNIVERSAL MICROPHONE CO., Ltd.
424 Warren Lane, Inglewood, Cal. U S.A.

comprising an antenna for causing high-
frequency current to flow in the first-
mentioned line, and means comprising a
reflector for causing high-frequency current
to flow in the second line, =aid currents
being of relatively opposite phase and the
spacing of said lines being small as com-
pared with the wavelength of the said
current.

1,901,112. SIGNAL TRANSMITTING
MEANS. Eruver D. McArRTHUR, Sche-
nectady, N. Y., assignor to General Elec

1l L

—o

tric Company, a Corporation of New

York. Filed Nov. 20, 1928, Serial No.
320,709. Renewed Oct. 15, 1932. 6
Claims.

1. The combination, in a high frequency
* Patent Attorney, Washington, D. C.
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ing a gaseous discharge device having an
anode, a cold cathode and a control elec-
trode, a tuning device connected to said
gaseous discharge device having a high-
frequency primary inductance and two
secondary inductances, said secondary in-
ductances forming respectlvely branches 6f
two independent resonant circuits, one of
which includes the control electrode and
one of the other electrodes of said gaseous
discharge device and the other of said
resonant circuits being in circuit with the
anode and cathode of said gaseous dis-
charge device, and means to demodulate
signaling energy through the effect of ioni-
zation in said device.

1,906,758. CRYSTAL AND METHOD
OF PRODUCING THE SAME. Bexcr
K1ELLGREN, Cleveland, Ohio, assignor to
The Brush Development Company,

- 4

Cleveland, Ohio, a Corporation of Ohio.
Filed Apr. 27, 1929. Serial No. 358,629.
14 Claims.

1. The method of producing crystals,
which consists in cutting a seed crystal
from a crystalline mass in pre-determined
relationship to the crystalline axes of said
mass, planting said seed in a depression
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in the bottom of a vessel containing a l

solution of the salt to be crystallized so NO TE THE FEA TURES

that the salt solution will crystallize on ° FUSE
the exposed surface of the sced, and caus-

ing said solution to crystallize on said PROTECTED

seed. [ r 5
11. The mecthod of producing crystals The °"|y ]ndlc_at?r

long in length and narrow in width, which profecfed agains}

consists in determining the crystalline axes burn-oufs

of a crystalline mass, cutting a seed por-
tion from said mass parallel to the major
longitudinal axis of the mass, planting said
seed in a solution of the salt to be crystal-
lized and causing <aid solution to crystal-
lize on said seed.

STURDY

SPY METAL

With the Experimenters NEW MODEL === | *"a CASE
(Continued from page 619)

. 0D DUAL .
o ol frorin fraclon olta om0 IRC . *%%5%c: INDICATOR

hook-up. The grid of the tube may be

4 T
left unconnected as shown. The relay Now the NEW IRC Dual Resistance Indicator 5 HANDY TOOLS IN 1
s CRelo bl Pelwhich RnilORe rite at s Thiet ot [Faaie aaltt BIM ovje:
BTH - s 1 1on 1rn-outs, e H H
a few milliamperes, and sufficient B bat- R e T RO TS T e e ] Dual Resistance Indicator
tery voltage employed to pass this required . )
= A The Indicator quickly gives you the correct value .
current through the tube plate circuit. fotl NIV LesiStor  Tast Thonaset tl intace! of 2 Cuhbr?ted Rhgostut or
OHN LY questionable resistor and move slider until bes ariable Resistor
. DEELY, t ist 1d til best Variable Resisto
Soringfield, M volume and tonal quality are obtained. .
REINGHEIC; EB1ASS: ] . 3 Potentiometer or Voltage
‘Two geales give aceurate readings from 109 to D. .d
—— 100.000 ohms. Slider is attached, leaving user’s tvider o
hands free. Ball-bearing contact is spring-cush- . P
ioned. Resistance rods are 4, Measuring Resistances by
enclosed in  sturdy metal Ttuti
POOI‘ NOtCS ;msp. Range may bhe extended $2 Subsmutlon Method
ndefinitely by following comn- 70 .
(Continved from page 600) plete, eaty instructions, ] Net Temporary Standard Re

. sistor
supply filters show the effects of both com- (G450 L=t

i i 2 It m
plete and incomplete filtering. The latter lNTERNATlONAL RES'STANCE co Yao’z’lyllrlol‘s; i Yoour: ;:Zn

causes the signal’'s wave to become modu-

lated, which, of course, is objectional, for 2100 ARCH ST. PHILADELPH!A, PA. Order today—or wite for descriptive
it produces interference quality,; ie., new In Canade, 74 Wellington St., W., Toronto, ©Ont. older

frequencies appear above and below the

carrier frequency. Accordingly, the im- * A NEW PRODUCT BY THE MAKERS OF IR C RESISTORS o

portance of the plate supply and plate
voltage regulation 1s plainly seen.

// RADIO OPERATING o
v - ) AU\
The Service Bench WRADIO SERVICING >N (‘%;i?" 3\

S

Prepare for the new $ ot - ]
el need this book
Operating license ex- =

aminations; Radio
Operator. Marine and

Broadcasting., Also Ra-| F 1934 WHOLESALE
dio Amateur Tele-
graph and Telephone. : REE RAD'O GATALOG

Resident courses.

(Continued from page 617) i

that a new socket has to be put in. These
failures due to water in the set may cause
all three breakdowns at the same time, so
that when one occurs it is a good idea

to check up on the rest.” .

In further reference to vibrator noise, @J i Write for gadloRex)la_fexn@tParts,Sets,Tubes_and
Louis Warren of the United Radio Service, - Booklet / lectrical Appliances at great savings.
Sioux Falls, S. D, recommends a check —
on the lead-in. He points out that it is |  New York YMCA Schools gggliﬂl&MERGHIIM\NDI‘?EI;(S,(!_M.
important that it be shielded all the way | 17 West 83rd Street New York ity » Broadway, - New York City

to the first r.f. coil and that the shield
be properly grounded to the chassis. Mr.
Warren continues in reference to the—

Motorola Car Radio

“In most of the Motorola ‘B’ eliminator
packs, and those of the Mallory Com-
pany, you will find a condenser shunted
across the high-voltage winding of the
transformer. This is a .02 mfd. condenser
and rated at 1,600 volts. An erratic volt-
age output—a variation from 25 to 60
volts—is svmptomatic of trouble with this %

on the speaker! writes DDonald O'Sullivan of Rutherford. N, J. John K.
Coleman, 158 W. 81 St., New York City, phones our office and lets us
listen to GSB coming in on his set. M. Huusner in Indianapolis writes.
“I wired up your excellent kit and had it working in no time. In less
than a week I have “pulled-in” 112 stations, 43 of which are distant
foreign stations! All were reccived with remarkable volume and ¢larity !’

hese are only a few of the hundreds of unsolicited letters fromn de-
lighted purchasers we constantly receive. RESULTS COUNTI that's
one of the reasons why we've been actually swamped with ‘orders for
our sensational

Doerle 12,500 Mile Two Tube Receiverl

Results that make the novice tingle with delight and which thrill
even the hard-boiled “old-timer’! Results that make the editors of leading
magazines and newspapers write articles glowing with praise!

The Other Reason Is VALUE!

Don't let the low price fool you! It does not mean that we have sacrificed

capacitor. One set of points may spark
excessively.

ict - 1 Control quality! QOun the contrary, these kits are composed of the finest materials available—HAMMARLUND Con-
Servncmg AUtO Radio densers—Polymet—LARGE Audio Unit—CRI.—Allen-Bradley—etc. The four coils (15 to 200 meters) are
Cables wound On polished Bakelite forms. The heavy crystal finished metal chassis has all holes drilled

simple matter, even for thi st i srienced !
“Attempts to cut down control cables impl 1, even for the most inexperienced

and this, together with the clear, plain instruction shects and diagrams makes construction a
$ 4 .75

usually result in a ruined cable or a ragged Dry Cell or AC Model

job. The correct way of doing this is to “HAMMARLUND COMET 4 d Complete Kit

sweat solder into the cable at the desired PRO” Standard Chassis THE IDEAL BEGINNER'S SET!

length, and then take it to an automotive Cabinet $8.82. RCA Tubes $7.17 $7938

shop where they service speedometers. A.V.C. Model add $17.64 “Annlsou RANO co

Place the cable in a speedometer cable SPECIAL OFFER! Free delivery in U.S. A. .
(Continued on page 636) 142 Liberty St, Dept. N-4, New York City

www americanradiohistory com
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AMERTRAN
DE LUXE
TRANSFORMERS

AmerTran De Luxe Parts represent the
highest quality audio equipment available
for public address, custom-built sets, broad-
casting and recording. The line includes

audio transformers, audio and filter re-
actors, and power transformers of re-
vised

designs for use with latest
tubes in modern circuits. New
mountings are of
similar appear-
ance for all sizes
and types of
standard units,
and the customer
may specify
whether termin-
als are taken out
at the top or
base as illus-
trated. Also, list
prices on many
items are lower
than in previous
vears.

Base
Mounted

Write to-day for
bulletinNo.1001
giving complete
engineering in-
formation,
characteristic
curves, and im-
pedance ratings.
It fully explains
AmerTran’s
extra value.

Top
Mounted

AMERICAN TRANSFORMER 0. N\
177 Emmet St. NEWARK, N, J. €22
HOW TO BUILD, TEST
AND REPAIR
RADIO
SETS,

Radm Constructmn
Library

Including Television, Short-Wave Receivers and Auto
Radies. 3 Volumes, 6x3—1177 pages, 561 illustrations.

This practical Library inclutes: PRACTICAL RADIO
-—The fundamental principles of radio, presented in an
understandable Jmanoet. Ilustrated with working dia-
frams. RADTO CONSTRUCTION AND
lorating trouble and reception

orkmanlike repairvs. Diseusses mod-
ern Short-\Wave Receivers and installation of automoebile
radios fully. RADIO RECEIVING TUBES—FPrinciples
underlying the operation of all vacuum tuLes and their
use in reception, remote contrel and precision nmeasure-
ments.

ITelps you o understand modern type receiving sets
full of constructicn data and practical kinks for the
experimenter—a Training rovise [or  service men

3¢ Days' Free Examination
Easy Terms

MeGraw- Hill Bnnk Company, 'nc
330 West 42nd Street, New York

Sead me the new RADIO GONSTRUCTION l
LIBRARY, three vciumes, Tor 10 days’ free examin-

ation. if catisfactors 1 wiil send $1.50 in ten I
days, and £2.00 a month until $1.50 has been paid. []
It not wanted 1 will return the books.

Home Address. .
Cily and SLater . s . . .. o mvn e e T ok DR . g
Positien...........

Name of Company........ . RN-4-3¢ §

- e e ey w0 w ]

ORD :
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ORD :

CovpuctED BY GY

LTHOUGH man-made inventions

have alleviated much of the fear of

the triple threat of fire, water and
winds to seagoing men, there are still ships
llsted in Lloyd’s Register as “missing” or
“unaccounted for.” Ships which left some
port for a fixed destination and never
heard from again. No trace of wreckage,
lifeboats or seamen to give mute t(,stlmony
to another sea disaster. Such was the fate
of the USS Cyclops, a collier, which
theoretically vanished into thin air and
such would have been the fate of the SS
Nevada but for the alertness of her opera-
tor and the cooperation of the operator
on the Oregon Maru. The vessel. broken
in three clean parts, drifted slowly apart
until the providential shifting tides carried
one of them to the low-lving reei upon
which were cast the three only survivors,
who gave an account of what had hap-
pencd The operator gave his life by stick-
ing to his key until the generators died.

As one radio operator stated, “Mrs.
Lindbergh is one darn good brass pounder,
and when one operator compliments an-
other, especially a woman, that is news.”
From the moment their long fight, which
is now history, started, she was in continu-
ous communication with some radio sta-
tion en route and only once requested
information as to her position. Their
20-watt job held up perfectly and at one
period of their flight signals were received
at Pan-American Airwayvs, in Miami, so
clearly that they were redirected through
a telephone directly to the New York of-
fice in the Chrysler Building. The signals
not only traveled 4,000 miles to the Miami
station but continued 1.200 miles more
over an ordinary telephone line. During
their  1,800-mile  jump f{rom Bathurst,
Africa, to Natal, Brazil, direction finding.
weather reports and emergency  storm
warnings were picked up by Mrs. Lind-
bergh, without fail. The radio equipment
on the plane were a standard short wave
Xmtr and receiver and an emergency
outfit.

Harold D. Hayes, radio inspector for the
FRC at Chicago, recently recalled a radio
experiment in which he was a principal
actor. He went up in a captive balloon to
a height of 2,000 Teet from the bright
lights of the city of Los Angeles and was
able to copy the position message of the
SS Siberia which was then two davs west
trom Honolulu. This was considered to
be a great achicvement but later on proved
it possible to transmit from this same
height and be able to do this without anv
ground connections whatsoever. In those
days it was believed absolutely necessary
to have a wire trailing on the ground or
through the water. But this was 20 years
ago.

Now that most of the
resolutions have becn broken, we wonder
if just one has been kept. Wé refer to
that resolution which every operator
makes, “I will study my job better so as
to be ready for the next rung on the lad-
der. 1 will get some course of study so
that I might be a power in this art and
not just another operator.”” Ye Ed has
always been an advocate of bettering one’s
position by the persistent study of ad-
vanced methods and latest developments in
radio which are appearing every day. Ex-
periments are being conducted continu-
ously for the purpose of bettering radio
reception, gaining greater and yet greater

New Year’s
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distances for transmission, making it more
practical and safer for ships at sea through
facsimile work. television, new tubes, etc.
and etc. These new developments demand
study of the proper type before one can
grasp their intricate assemblies or their
methods of operation. It cannot be picked
up over-night by the average operator nor
can it be absorbed by looking over its
complicated mechanism with just a faint
knowledge of basic principles.

A course of programmed study is abso-
lutely necessary and for this purpose we
have schools, either residential or cor-
respondence, which through vears of prac-
tical experience have developed methods
of study proven to be successful. Ninety
percent of those operators who have
reached the fourth or fifth or even sixth
rung on the ladder of success invariably
give credit to some school study course
which gave them the nccessary equipment
for that job up ahead. The Capitol Radio
Engineering Institute, by special arrange-
ment with Ye Ed, have outlined a course
of study for those who have hud a few
years of practical experience in radio.
Study, study and then study some more,
is the formula to get out of the rut, me
hearties.

Among some of the later operators who
have made good through this method of
study are Wally Hamilton, formerly of the
SS Starr, and now with the International
Fisheries Commission . Frank King
who was transierred recently to be As-
sistant in Charge of the 3,000 watt WKBW
Station Tonv Pastrana was pro-
moted from studio operator, after an ex-
amination, to Chief Operitor of the plant
which placed him in charge of the 10kw.
NXmtr and power equipinent H. C.
Kern who was formerlyv stationed at
WSEN as operator is now back at that
station but with the tag of Chiel Engi-
neer attached to him and so on
and on. Which only uoes to prove that
the chain attached to the goul is only as
strong as the will to study. Catch on?

Weil, the boy: went and did it! Yep,
they went on strike for the rights of an
American radio operator to earn a livable
wage.  As the ARTAN puts it, “The rising
discontent of commercial wireless operators
against the endless chiscling of their wages
aboard American ships, with some vessels
now paving as low as $45.00 per month,
has crystallized in  open strike action
against the American Merchant Lines, a
subsidiary of the powerful International
Mercantile Marine. The action was pre-
cipitated by a reduction of 23 percent in
wages on leur ships of their fleet. Ivery

os=ible form of peaceful protest and at-
tempts at negotiations was undertaken bv
the ARTA in an effort to restore or com-
promise the cut. but to no avail, thev state.
Although a meeting was held with My,
W. A. Davis, Deputy Administrator of the
Marine Code under the NRA, he was un-
able to do anvthing to alleviate the situa-
tion. The regional Labor Board at New
York City has alzo interceded in the con-
troversy and warned that Washington
would not look with favor upon this dras-
tic cut, when cvery other industry has
increased their payvrolls and production
costs to meet the NRA program.

Furthermore, the American Merchant
Lines have been drawing a lucrative mail
contract from the government to the tune
of about one and a hall mililons of dollars
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annually which, because of the attention
this difficulty has drawn from the Ad-
ministration, might lead to the cancellation
of this subsidy. They would most cer-
tainly look with disfavor on wage cuts at
the present time, which is in total con-
tradiction with the desires of the Ad-
ministration. The International Radio
Telegraphers Association, in which virtual-
ly every commercial wireless operator of
Great Britain and Europe is organized, has
cabled pledging full support and promising
to take effective action against non-union
operators who sailed on the affected
vessels.

Viva los ops, sez we! We are happy
that this crisis has come at this time due
to it ecither making or breaking the whole
organization of the ARTA. Iif they win,
they will have a 100 percent roster of
every operator in the United States, but if
they lose Although there would
be no doubt in any mind as to the out-
come of this action if the ARTA were
affiliated with the American Federation of
Labor, it is to be hoped that the Ad-
ministration will deem it wise to intercede
in the operators behalf if for no other
reason than to give those men in this
profession a New Deal. This column has
repeatedly advocated the alliance with an
organization which could give to it the
help it must have to make successful any
fight it may have on its hands by the co-
operation of their officials in Washington,
their affiliated organizations in the ship-
ping industry and by wise counsel. All of
this the ARTA lacks! But for the help
the Administration in Washington must
give them to carry out their own program
of the NRA, this fight would have been
hopeless at the start. As it is there is a
faint glimmer of hope that there may be
a compromise until some future date when
the American Lines will again cut wages
of operators. The ARTA states, “The
American Lines derisively stated that they
could get as many operators as they
wanted at $50.00 per month.” And so
would a grown man laugh at a child’s
threats or demands. But if the child were
backed up by a full grown brother the
grown man would listen with respect to
its demands. He might even hem and
haw but in the final would compromise
and accede in great measure to the child’s
wishes. This simile can well be applied
to the present situation except that the
child is backed up by a distant relation
(the NRA Administration) who, although
he would like to help the child, remains
in the background and argues diplo-
matically. The American Federation of
Labor would have been able to throw its
weight into the matter not only through
its representatives in Washington but, also,
through its affiliated organizations.

Not to be outdone for predicting the
trend for the New Year, Mr. E. H, Rietzke
of the CREI states that from recent in-
spections he has found radio factories on
excellent schedules of production. The
broadcast code requiring ops to be worked
not more than 48 hours a week is making
jobs for others at broadcast stations. The
minimum pay scale, while not ideal, is
doing away with many of the serious evils
existing at some stations. Increased for-
eign trade is making more jobs for ops on
ships, Many servicemen throughout the
country are telling us that they have all
the business they can handle. The radio
business is gradually pulling itself out of
the hole of depression. Keep up the old
courage and start the New Year with a
feeling of confidence, increase the time de-
voted to study and prepare to really profit
from the improvement that is on its way.
And so sez GY, with plenty of 73 for good
cheer for the future

Think of these
Possible P-A Profits

Schools, churches, factories, and
amusement halls—all are pos-
sible buyers of P-A systembs, or
occasional users on rental basis.
There is still a good market for 00y 40 pounds.

new,

advertising sound trucks, and in OPeration in two or three minutes.
1,000 to 3,000 people. Low noise level, with almost
stallation or service man can add complete elimination of hum and electrical feed-
This is but one item from RADOLEK'’S
complete line of portable and permanent P-A sys-
tems. Send the coupon at once for all particulars.

innumerable ways the alert in-
to his income and profits by

specializing on P-A sales, service
and rental.

Special P-A Catalog

A special catalog of the most

back.

lete i f tabl d
permarent P-A  tystems, - 4 RADOLEK CO.
placement parts, and acces- 1§
sories ever offered. Send for it 1
AT ONCE! :
RADOLEKCO : Portable P-A System.
¢ ! NAME......
601 W.Randolph St., § . press
[}

Chicago, lll.

6 Watt PORTABLE PA SYSTEM

Sensational advancements in engineering
edge during the past yvear have produced this
vastly more efficient,
ABLE P-A SYSTEM.
more efficient parts,
make it possible to house the complete unit in a
single case only 1214 x 1814 x 1614 inches, weighing

r------------------------------------

601 W. Randolph St., Dept. 216, Chicago, lil.

Send me, as soon as it is off the press, a copy of your new P-A
equipment catalog, and special information on your 6-Watt

L------------------------------------
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NEWEST
MOST COMPACT

POWERFUL

LOWEST
NOISE LEVEL

A

knowl-

RADOLEK PORT-
New-type tubes, smaller
and improved design

Completely set up and ready for
Has coverage of

iMon NIUWN

PEYTTTYLIET YT Y L 1Y

Savings on Short Wave Sets "0t 1957 Priss

Verified

Warld-Wide Reception

ALAN PRIZEWINNER

ALAN ACE™
1i0v. A.C..D.C. S.W. (I5 to 200
Meters) 3 Tubes—6F7—-43—2525
Absolutely quiel Built-in Power Supply Qpe.nker

Front panel plug-in coils; speaker outlet and

A.C.-D.C. S.W.

(15 to 200 Meters)

Complewly sel powered, latest type 77-43 and
‘Tubee. Provision jor Head Phones and

Cemplete, less tubes, in ich crackle~ﬁmsh

ALAN INTERNATIONAL

Tuned Radlo Frequency
110v. A.C.-D.C. S. W, I5-200 meters.

\y; phone jack on frout panel; com- eabinet. Assembled, wired, tente 4 tubes: 2.78', 1143 and 1-35£3. Built-
gf:cdeﬂ"ﬁgnimfd hblack orachie, hinsed cover g reodytomlug in, indludias fods colls $32,98  {\Dower suprly: pair of pive oils.
metal cabinet. Comple w'mg’“;:r{.“sm‘,“‘};fn?j“:gﬁq 1888 Qther specifications same as Alan Ace,
C%:‘s:]::fbes 1. 4 coils (15200 ms)!s S Bmadcu( Coil for covering 200 to 500 o l;xznnlete mcludmg 4 pa:rs of 60113524.95
Set Arc i o TU3les o O o DG, Ndapier. d t Arctusus tubes 7 a9
et ® 1338 2fVIHIC 6 D danias SNTS et K with Biueprinte 21,28
Broadeast C 1.as WRITE FOR NEW CATAL OGUE Pair Broadenst Coils. 2,75

ACE and INTERNATIONAL aiso available for straight A.C. or D.C. 110 or 220, 2 and 6v. battery operanon.

ALAN RADIO CORP.

SPECIALISTS
83 Cortiandt St.

IN SHORT WAVE RECEIVERS
Dept. 4 RN. New York City

FemousCandier Students
MecElroy, cham-

Learn at Home - Be a Fast
pion 13 years.
Watson. WIBGL

R A I with Byrd E\:pe-

E RATOR dition. Jean Hud-
0 son, V;’(?B%Ié, 9
rs. old. am-
Plenty of opportunities for gion of world in
trained operators. Make a B (lags “E.’

reputation in Amateur field.
Amazing results in short time.
Ii you want to learn Code WRITE
EASY anc¢ QUICK ask about
Junior Course for beginners.
Advanced Course for operators

With speed of 10 wpm or over, MAKER OF CHAMPIONS
who want to get into 45 w

wpm
class and copy behind. Also Radio "Ml Course. Over
45,000 successtul Candler Operators. Save time. money
and digappointment by sending for FREE BOOK today.

CANDLER SYSTEM CO., Dept. N-4
6343 S. Kedzie Ave.,

wwWwwW americanradiohistorvy com

CANDLER

Chicago |

Servicemen and Dealers

BRINGYOUR TESTER
UP-TO-DATE

Blue prints, construction and operat-
ing instructions hy Jack Graod, makes
it simple. These blue prints, etc., are
for thc WESTON 547 and may be
used for the Jewell 409 and 408; the

Weston 563, and the Supreme 400
series.
Complete set of prints,

construction, and operat-
mg nstructions.

SEND MONEY ORDER

SUN RADIO C

l “Post-
paid

227 Futton §t.
New Yark
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RCAVICTOR Portable
Public Address System

Type PG-62-B

Technical Review
(Continued from page 613)

Free Technical

Booklet Service
for commercial operators for laboratory HROUGH the courtesy of a
N MOREIATORS Ry group of manufacturers, Rapio
newspaper, police, airport and steamship NEWS offers to its readers this
L3, Free Technical Booklet Service.
By means of this service, readers
of Rabio NEws are able to obtain
quickly and absolutely free of
charge many interesting, instruc-
tive and valuable booklets and
other literature which formerly re-
quired considerable time, effort
and postage to collect. To obtain
anv of the booklets listed in the
section herewith, simply write the
numbers of the books vou desire on
the coupon which appears farther
down in this column. Be sure
to print vour name and address
plainly, in pencil, and mail the
coupon to the Rapio NEws Free
Technical Booklet Service. Stocks
of these booklets are kept on hand
and will be sent to you promptly
as long as the supply lasts. To
avoid delay, please use the coupon
provided for the purpose and in-
close it in an envelope, by itself,
or paste it on the back of a penny
postcard. The use of a letter ask-
ing for other information will de-
lay the filling of vour request for

booklets and catalogs.

5. A 1934 Volume Control, Resistor
Catalog. Complete data on standard and
replacement volume controls, Truvolt ad-
Justable resistors, vitreous wire-wound fixed
resistors, voltage dividers, precision wire-
wound non-inductive resistors, high-quality
- attenuators, center-tapped rilament resis-

P ; tors, power (30-watt) rheostats and other

2 7, 51-4in. ¢ & _62-B Carryi . a .
Bl ol bl st -2 Cayring Electrad resistor specialtics.
Tybe PG-62-B complete portable public address system,
including the famous Velocity Alicrophone, a high grade 7.
Class B 20 watt amplifier and two modern dynamic
loudspeakers with extension cords—all self-contained
In two carfying cases. Operates on 110 volts AC, and
is designed to reenforce speech and music. Provision
for clectrical phonograph input.

Type PG-63 is a less expensive model, employing
one loudspeaker and carbon type microphone, and is
self-contained in one carrving case.

Write for descriptive folders, Portable electric phono-
graph units of single and Jouble turn-table types avail-
able for either of the above equipments.

Rich Rewards in Radio. Interesting
information on the growth of radio and
the opportunities existing in the field of
radio manufacturing, radio servicing, broad-
casting, talking pictures, television, public-
address systems and commercial station op-
eration on land and sea, for men who are
trained to fill the many jobs created by
the radio and allied industries. This book
is available only to the Rap1o NEws readers
who are over 16 vears of age and who are
residents of the United States or Canada.

9. Resistor Catalog. Specifications of
the International Resistance Co. 1934 line
of metallized, wire-wound and precision
wire-wound resistors, motor-radio suppres-
sors, handy servicemen’s kits, valuable tech-
nical data and list of free bulletins avail-
able on the building of servicemen’s test
equipment.

56. Servicing und Testing Instruments.
Descriptions of a new line of Supreme low-
priced analyzers, set testers, tube testers,
chmmeters, capacity testers, oscillators and
universal meters. Complete information is
also given on the new Supreme Model 35

R P
3 22in. 15 1-4in w9 in. (cloved). PG  Velority Micro
1 62-8B Amplifier Carrying Case,ovened Stand
Ead

Lommam) Cencralized Sound Section

16. R.M.A. Standurd Resistor Color-

RCAVICTOR CO., INC.

D@ CAMDEN, N. J.

“RADIO HEADQUARTERS”

Pl. INSUL ATOR
i

o *SOLDER« .

IN3ULATOA |

s TRANSMISZION
- Lina

&>, PORCELAIN
 SCREW EYE

NAIL ON
- "KNOBS

WATERPIPE OR
RADIATOR PIPE

- WINDOW
LEAD IN STRIPS

BIRNBACH
All-Wave ANTENNA

LL-WAVE receivers need this dual
Aantenna system for best results. In-
creases signal strength and clarity
—reduces noises.
Kit includes doublet antenna with trans-
mission line to an all-wave coupler. Ideal
system for the reception of broadeast and
short waves.
Easily erected. List price $3.75, complete
with all parts and instructions. Write
Dept. RN-4 for Complete Data on Birn-
bach Products.

BIRNBACH RADIO CO., Inc.
145 Hudson St., New York City

A Ry T R, 0,

Code Chart. A handy postcard-size color-
code chart designed by the Lvnch Mifg.
Co. to simplify the job of identifying the
resistance values of resistors used in most
of the standard receivers.

25.  Noise-Reducing Antenna Svstems.
Two tvpes of noise-reducing svstems per-
fected by the Lynch Mig. Co. for both
broadcast and short-wave reception

34, Servicemaw’s 1934  Replacement
Volume-Control Guide. Complete list, in
alphabetical order, of all old and new re-
ceivers showing model number. value of
control in ohms and a recommended Elec-
trad control for replacement purposes. It
contains specifications and volume-control
circuits for over 2000 receiver models and
is more comprehensive than the 1933 edi-
tion which was so popular last season.

41. How to Ruild the “Economy Eighy”
A folder prepared by Wholesale Radio Ser-
vice Co. giving complete constructional in-
formation, diagrams, list of parts, etc., of
an efficient 8-tube receiver which can be
built from a kit which sells for $13.75.

42. How to Build Uscful Servicing and
Testing Instruments with Simple, Standurd
deters. How any meter—preferably a
low-range milliammeter—can be used to
measure amperes, volts and ohms over anv
desired range through the use of proper
shunt and series resistors. The bulletin has
been prepared by the Lynch Mfg. Co. and
gives both the theoretical and practical
data required to make all the calculations
to convert or change the range of function
of a given meter.

52. The Servicer. A monthly house or-
gan published by the International Resis-
tance Co. It contains information designed
to help the serviceman do better work and
make more money doing it.
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tube tester and Supreme Master diagnom-

ApPrIL, 1934
Rapio News Free Technical
Booklet Service

222 West 39th Street
New York, N. Y.

Gentlemen: Please send me. with-
out charge, the booklets or folders I
have filled in below:

My occupation or connection in radio
is checked off below.
[ Serviceman Operating Own Business
Serviceman Emploved By:
O Manufacturer
[] Jobber
[ Dealer
[ Servicing Organization
[0 Dealer
O Jobber
[ Radio Engincer
_ Experimenter
1 Laboratory Technician
[0 Professional or Amateur Set Builder
[] Licensed Amateur
7] Station Operator
EPub]ic Address Work

reader.

I buy approximately $....... . . of
radio material a month. (Please
answer this question without exag-
geration or not at all.)

Citya 5 immiaMin: i =t e, State.........
PLEASE USE PENCIL AND PRINT,
IN FILLING IN COUPON

eter which employs the “free reference
point system o¢f analysis.”

59. The I.R.C. Volt-Ohmmeter. Char-
acteristics and uses of the International Re-
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sistance Co. volt-ohmmeter, a combination
voltmeter and chmmeter specially designed
for the point-to-point method of trouble-
shooting.

60. Audio und Power Transformers and
Clioke Coils for Use in Public-Address Am-
plifiers and Rudio Receivers. Complete
information on the characteristics of a
wide variety of Amer-Tran de luxe and
Silcor (popular-priced line) audio and
power transformers and chokes.

61. Replucement Purts for Dealers and
Servicemen. A book, prepared by Whole-
sale Radio Service Co., listing manufac-
turer’s name and model number of a large
number of current model and old type
receivers with the recommended replace-
ment power transformers, condenser blocks,
volume controls, voltage dividers and audio
transformers required for such sets.  This
catalog is a list-price catalog which service-
men can show their customers when quot
ing prices for replucement parts.

62. How to Make Monev on Public
4ddress. A number of valuable articles on
how to make monev with public-address
equipment, together with complete descrip-
tions and prices of a wide variety of
amplifiers and public-address equipment
available through Wholesale Radio  Ser-
vice Co.

PLease Norti: To avoid disappoint-
ment, please make your selection of
booklets from the latest issue of Rapio
News, since our supply of booklets not
listed in the current issue is exhausted.
The list and coupon contained in this
(April) issue should not be used after
April 30, 1934,

Tuning B.-B. DX

(Continwed from page 611)

this is especially true of swesterly stations
but applies with some rescrvations to

others also. During the e¢vening hours
distant stations to the north and south

can be heard provided local interference
conditions permit. The Japanese stations
are heard in Australia and New Zeuland
during these hours. Occasionally powerful
South American stations, especially those
on split frequencies. can be heard here in
the United States ut this time.

Hearing European Stations

Later in the night, depending of course
on the distunce, some stations to the ecast
may be hcard with carly morning pro
grams. New Zealand listeners hear Amer-
ican stations beginning about 10:30 p. m.
local time. Here in America some Euro-
pean stations can be heard, principally
German, around midnight and shortly
thereafter.

After midnight conditions for the recep
tion of westerly stations steadily improve
as a rule and are also good for the recep-
tion of stations located to the north or
south. The latter stations can sometimes
be heard very satis{actorily on special DX
programs at these hours. Conditions for
the reception ol western stations usually
continue to improve until daybreak, or as
long as the station remains on the air.
Thus, in general, the hours just before sun-
rise are the best lor the reception of the
Australian, Japanese, and Far Eastern sta
tions here in America, and a similar time
is best for the reception of European and
African stations in Australia and New
Zealand and for the reception of North
American stations in Europe.
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OMPACT,
A low-priced,
economy is a factor.

convenience.

67 resistance values.

You’ll Praise This
New TEN=%ATTER

wire-wound,
eflicient,
that will be welcomed wherever quality with

Positive, low-resistance contacts through non-oxidiz-
ing Vonel metal bands and lugs—plus pigtails tor
Will withstand high temperature, give
long usage and permanent vesistance value.

Same tvpe made in three sizes, three ratings and

vitreous-cnumeled—a
moisture-proof ten-watter

175 Varick St.. New York, N.

Write Dept. RN for FREE

New General Catalog and Vest
Pocket Volume Conirol Guide.

FOWIR

TEBE A.C.
ShorfWave
Receiver

With
Built-In Speaker
15 to 550 Meters

in shorr wave de
and ihe puwer
making the

(" -to-the-wyinut

sign. The dynamic speaker

~upply are buth built info the cha=sis:
ntive receiver one uuit.

Phorough tests and confirmations  from customers
show stations logged from all p(nl\ of the world ¢en
the loud speuker. Tubes: 223875, 1-'R0 amd 1-2A5.

A beautiful, modenistic (.lhmet aviilable to house
the entire recvived

Model R4A-K. Kit of Parts with 4 Bruno Coils. $11.50
Model R4A-W. Wired and Tested with 4 Bruno

Coils extra ..... ... . . 2.00
Sen oof Sylvania Tubes.. .. oo 2.25
Mudernistic Cahinet L 1.50
Brune Bread-

cast _coil (200
to §50 meters)

BNIYEREAL
A."— Ql c'
Short Waove

Receiver

15 to 200 Meters
One of the most popular
i'owertone rveceivers. Tunes =la
tions from every corner ot the worl
Latest tubes_inerease efficiency of the cirew

1290, 1. and 1-

Three ov d tilter (‘Im\e.\ assiire quite, L
less reception. Smooth vexeneration. Nimple funing
on the full-vision, slow motion vernier dial.

Cabinet is all-metal, tinished in black crystal
Cabinet serves as  shield against hand or body
eapacity. lneorpotiates  the st paris.

Model U3-iC it of narts with Cabinet and
4 Bruno Coils

3
Model Us-W w|red and Tested. mcludmg
Cabinet . S . 2.00
Extra Net of '3.25

wuide and short w
g iy lute short wave circuits
o ertone reeeiver purchised.

T
is on the UPTURN. -

ARE YOU?

The pick-up in Radio doesn't mean that you're
wuaranteed a job . . or that vou can better the
one you have . UNLESS YOU'RE AC-
TUALLY TR\I\ED for BETTER THINGS

but the letters we're zetting from students
certmnly mduate that ‘‘training’ is helping
them to “‘ride-up” with the natural upswing in
business.

CREI Students are
ALL OVER THE WORLD

CRET offers you three nethods of
study . . . 50 complete . . . s0 well
adapted to every situation that
CRII students cover the globe .

many do their studyiog while .
working on ships that don’t touch BgOP}?EEET |
port for months. . ron't you .

think it would pay ynu to at least Mailed
investigate a system of training free an
that has and is heiping hundreds request.

of others?

CAPITOL RADIO ENGINEERING INST.
14th and Park Rd,, N. W, Washington, D. C.
Dept. RN-4
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HEW 1934
RADIO and

Snonr-mvr.
TREATISE

108 Pages
100 Hook-Ups
1500 Mllustrations

: N.P.‘.'ﬁn i
D ae et

Not Just Another Catalog

Every time & new edition of our Radio and Short-Wave
Treatise comes off the press it is an important event. Com-
pletely revised and enlarged, this new 1934 edition con-
tains 108 solid pages of useful radio information, dingrams.
illustrations, radio kinks and real live radio merchandise.
Lt contnmst!lnore valuable rxbrhokmlormauon——-more real live

‘'meat’’-—than many text books ou the subject. PARTIAL
LIST OF CONTENTS, Fundamentul Principles of Radio for
the Beginner, Chapter 2—Fundamental Circuits and Uses
of New Tubes—Revamping Six_Volt Batters Sets for Two
Vaolt Yubes—Public Address Systems—How to Build Short Wuve Trans-
mitters .lnd Rer‘eu ers’E)lDD to Date Tube Chart and Socket Cunnections.

ete,, ete ITE AY—Enclose four cents for postug Pl
N T g L e

RADIO TRADING COMPANY
92 PARK PLACE NEW YORK
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| SERVICEMEN, AMATEURS
AND EXPERIMENTERS!

RCA “CENTRALIZED
RADIO” SPEAKERS

$1.85

Everybody knows |

the quality of the §

genuine RCA Wall

Type AMagnetic

Speakers. Here they

are-—at a sensational

low price! This is §

the finest speaker

for use in Sound

Installations such as

schools, hotels, clubs,

hospitals, ete. Ideal for use as the sec-
ond speaker for vour B.C.L. receiver. Per-
fect {for all Short Wave Receivers . . . due
to the special high frequency filter which is
included with each speaker, This is your
opportunity to make a really worthwhile buy.
Cat. No. 826-A, Less Controls and Metal
?ox.{ (Tl}l]is .;;rice 1}\‘ FE])B{, N. Y. Add 30c
or freight if purchased from any

of our branch stores.)..Your cost $1.85
Cat. No. 826, Including Volume Control.
4 channel station selector, but without
AMetal Box.

Your cost

Cat, No. 834, Including Volume Control,
4 cl}?nnel station selector and Metal Bex,
as illustrated,

Your cost o - s2.95
The Federated Microphone s issued monthly to
bring YOU up-te-the-minute NEWS of the latest
developments in radie, Service Briefs, Short Wave
Dope and Public Address Information. Ask for it!
Qur new, big General I'arts Catalog of 128 pagces
will soon be out. ‘Write for it!

Federated Purchaser.ine.
New York City Chicago, lil.

2S5 Park Place 1331 S. Michigan Ave.
Atlanta, Ga. Pittshurgh, Pa.

546 Spring St. N.W. 343 Bivd. of the Allies

Newark, N. J. Jamaica, L. 1.
273 Central Ave. 92-26 Merrick Rd.

Bronx, N. Y. Philadelphia, Pa.
534 E. Fordham Rd." 2905 N. Broad St.

BETTER
AUTO RADIO

X_ 7N Y i \

AUTO ANTENNA

d 1 A\ IR\ }
SYSTEMS

Do the Trick

v’ cut out noise

v’ one type for all cars

v installed in a jiffy

v no ‘ripping” out up-
holstery

vy’ simplify new
lations

v’ guaranteed satisfaction

v’ clearer reception

Lynch broadcast and short
wave noise-reducing antennas
have proved their worth in
thousands of homes.

Now, Lynch engineers have
applied the same principles
to the automobile. Many
trial installations have been
put through rigid road tests.
Al the ‘“bugs” have been
eliminated.

This year's auto receivers
are better than ever. They
cannot deliver the best re-
sults without this new and
greatly improved antenne
aystem.

Bulletin on Request

at_all Lynch Jobbers, Dealers
and Dept. Stores, ar sent dirert.

LYNCH MANUFACTURING CO., Inc.
51 VESEY STREET  NEW YORK, N. Y.

Makers of Lynch ““Noise Reducing” Antenna
Systems -and Famous Metallized Resistora.

instal-

6 Watts of Quality

(Continued from page 608)

which supplies practically pure D.C. to
the plates and grids. It will be noted that
the microphone current supply (particu-
larly sensitive to hum), is obtained from
the cathode bias of the output stage and

Ravio News ror Arrin, 1934

When a single field is used, a 2500 ohm,
wire wound resistor of ample dissipation
is connected in series, making the total
shunt 5000 ohms. The terminal F2 js then
used, wired as supplied. The extra speaker
field can be connected in series with the
first field and terminal F1 is then used,
thus keeping the total shunt at 5000 ohms,
avoiding the upset of the filter system, and

a3
&) 4
5 £y i
2T loore
oo
\_

i S \
= {

i
VA = l
FY=TroA e
P -
\ 2R 1
SRS T N
prr e e
+ = :ml:* & ::“ I
< iy 1y LN
X
2000
Sy %/ > \
\ \
N \
- N T~ $ N
Sora 20900\ AN
} \

N

VARSI 2R )
. i Y 00600
§l | .v.. ,P._ ; : P | i
el &-—\C] SR T AY
SHT—FR N A e ‘ ‘
| L—_:g“%;ﬁf [omo s [o e JobX |

FIGURE 3

is resistance-capacity filtered in addition.
The elimination of clectrical feedback,
regeneration, is effected by proper by-pass-
ing of all common impedances. Since the
amplifier has a good flat curve, extending
well down into the low-frequency region
and well up to the high, motor-boating
and singing were carefully guarded against,
resulting in an exceptionally stable unit.
The undistorted power output is that of
the push-pull 2A5 tubes (six watts) al-
though it can be pushed to eight or ten
watts without noticeable decrease in qual-
ity or danger of breakdown. Since the
large speaker supplied with the amplifier
will comfortably handle normal output,
extra speakers are not necessary except in
cases where a remote speaker is needed for
coverage. The circuit is so arranged that
an extra speaker can be connected without
difficulty and a good power division ob-
tained. Referring to the diagram, Figure
2, it is seen that the dynamic field supply
is obtained from a shunt arrangement in
the second filter leg. The field resistance
of the supplied speaker (and also of the
extra speaker, when used) is 2500 ohms.

supplving the same excitation, 8§ watts to
cach field. The output transformer is
tapped to allow for connection of the sec-
ond speaker transformer in parallel, thus
maintaining the impedance match.

The gain of the amplifier i3 ahout 90
DB. The microphone input impedance is
400 ohms. Any high impedance phono-
graph pickup may be used. The input imi-
pedance from a radio receiver source
should also be high but is not critical; a
suitable insulating condenser may be con-
nected from any plate in the audio system
of the radio receiver. The oufput im-
pedance is 500 ohms. The power ¢onsump-
tion is slightly under 100 watts, the power
supply being suitably fused.

RADIO NEWS SERVICE TO
YOU

If vou desire manufacturer’s literature
on the equipment described in this
article, address a request for same to
Rapio News, Department GS, 222 West
39th Street, New York City,

Two New Tubes
(Continued from page 605)

the plate loads and bvpass condensers
must be selected carefully in order to in-
sure the separation of if. and a.f. signals.
As the audio signal varies the grid bias
over a considerable range, the if. am-
plification varies during the cycle and a
distortion is produced. This distortion
results in either increasing or decreasing
the modulation percentage. If the correct
phase relations are emploved the system
will be stable (the a.f. signal reduces the
modulation percentage) but if the a.f.
signal on the grid were reversed it would
result in motorboating. The right values
of voltages and the gain obtainable are
shown in the curves of Figure 10.

Figure 11 illustrates a similar circuit,

www. americanradiohistorv com

with the addition of a.v.c. and manual
volume control. The latter works on the
detector as well as the a.f. stage. This
svstem makes use of a transformer with
three windings. Coil III and coil ¥ are
coupled 100 percent. Coil I and coil II
are loosely coupled. The upper section of
the potentiometer is across the 5000 ohm
resistor and this varies the total resistance
in the circuit consisting of winding II,
condenser C, and the 5000 ohm resistor—
this series circuit is tuned to the inter-
mediate frequency. The volume control
then, cuts down the input to the diode.
At the same time, the lower half of the
potentiometer is a part of the af. load
and by cutting down this load the a.f.
input to the next tube is contrglled.

The technical data given here was
furnished by engineers of RCA and Cun-
ningham.
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RADIO NEWS, DEPT. 344 |
2992 W. 39th St., New York, N. Y.

Enclosed fird $1. Send me the next 5 issues of

Radio News and a free copy of the new Short-Wave I
Handbook. (Cancda & Foreign $1.50). i

!
Name |
Address e - ; l
City State |
————————————————— o

631

BYRD'S CHOICE!

Why not Yours?

Chosen for 10 to 570 meter work on
the Byrd Antarctic Expedition,
MASTERPIECE {1 is, by this very
token, the most competent all-wave
receiver available to you.

To Admiral Byrd, absolute depend-
ability in the matter of transoceanic
reception is a vital necessity. Real-
izing this fact, from his previous
experience in the Antarctic.
Aduiral Byrd selected Masterpiece
IT for *“‘all-wave” work only after
exhaustive tests had proved it thor-
oughly capable of daily reception
from all parts of the world.

Truly enough, such performance
is not of life and death importance
to vou . . . it is not ahsolutely
necessary that vou he able to tune
in stations 10.000 miles distant
simply for pleasure’s sake . . . hut
there IS a tremendous amount of

Mg
|25

Photo of McMurdo Silver and 4(lmlral chhard E. Burrl U S. N. taken
Just before the start of the sceond Byrd A ntarctic Erpedition

10 DAY TRIAL

You are entitled to the same quality of radio perform-
ance that Admiral Byrd and others insist upon. I
guarantee that my Masterpicce 11 will give you that
kind of performance . . . but T let vou be the sole
judge. Either you get what you want out ol my
Masterpicece IT or you get your money back instantly,
without question or argument. It's just as simple as
that. My new book tells all about this offer and gives
full technical details of Masterpiece II. The coupon

satisfaction in owning a receiver  Will bring it.
that WILL give you WHAT you
want WHEN you want it. THAT
receiver, as conclusively demon-
strated by Admiral Byrd’s choice,
is MASTERPIECE II.

M Murdo Silver, ..

1733 Belimont Avenue
Chicago, U.S.A.

MeceMurdo Silver, Inc., 1733 Belmont Ave.
Chicago, U. 8. A.

Send me full technical information on
Masterpiece 11.

Name.

Street.

TOWN. et

GS D /
Ené\a“

e ;‘;\P&OC’GO P sl France
if Yoa're A Short Wave §amn...

tf you get a kick out of getting short-wave DX —be it Ecuador, Japan, London, Aus-
tralia or Morocco—if you are eager to know more about this fascinating field and want
to build your own set—if you are looking for accurate, pertinent information on all
phases of short-wave reception and transmission—you certainly need a copy of the

new Short-Wave Handbook!

You Need The Short-Wave Handbook!

The Short-Wave Handbook contains: Principles Underlying Short-Wave Communi-
cation—Helpful Short-Wave Data—Building Instructions for 7 Different Short-Wave
Receivers—Highlights On Popular Commercial Apparatus—Short-Wave Antenna
and Noise-Control Systems—World-Wide Station Lists—International Morse Code
Instruction—Amateur Transmitter Data—and Ultra-Short-Wave Principles, Re-
ceivers and Transmitters.

Here’s How To Get It Free!

You need Radio News every month to get the current World Short Wave Time Tables,
the up-to-date news on short-wave communication, the interesting series “'Getting Ac-
quainted With Short Waves'’ and all of the many outstanding radio features appearing
in each and every issue. By subscribing for the next 5 issues at the money-saving
price of $1 you save 25¢ over the newsstand cost. And, in addition, we will send you,
absolutely free, a copy of the Short-Wave Handbook. Act Now!

Radio News

222 West 39th St.

New York., N. Y.

wwwW americanradiohistorvy com
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Build Your Own

WHEATSTONE BRIDGE
For $41.50

A simple, rugged, wide- -range
Wheatstone Bridge for resis-
tance measurements. Opera-
tion identical with best labora-
tory instruments. Sensitive,
accurate. Low cost. Kit eas-

ily assembled.

SHALLCROSS No. 630 Kit $41.50
Assembled $49.70

Built around a highly sensitive
galvanometer and Shallcross
Resistors. Range .01 ohms to
11.1 megohms. Send 6c¢ in
stamps for Bulletin 630-D,

[SlHALLcROSS MG, coMpany
Elecliical Measu wng Insaments,
and Accurale Resistors

700 MAC DAGE BOULEVARD

COLLINGDALE, PA.

Become a Radio Expert

¢00DJOBS

Learn RADIO'I'EI.EVISION

Electricity—Talking Pictures—in Los Angeles

A zood job awaits you if vou train immediately. Enroll with National,
30,000 graduates.
expert;
jobs.  Easrn room snd bowrd while learning. We help you get job. For
limited time we will allow coach railroad fare to Los Angeles. Send for
ree book which gives full details about different jobs you can qualifv for,
comulete eourse of instruction an of school
Sign and mail coupon.

unhfv l! a radio rep:nr man; television expert: soun.
d for many other

T e e e e e e ey

NATIONAL RADIO & ELECTRICAL SCHOOL

| Dept. RN-3, 2006 So. Figueroa St., Los Angeles, Catit; |
Please send me your big Frec Book on Television, Talking Pictures,

| Radio {nd Eleciricits. Also detais of R. R, fare offer |

RERVICE MEN !

_ Increase Your Earnings
Up to $30-$50 Weekly

Our Proven; Tested Plan Tells How.
Write for Complete Details TODAY!

INSULINE CORP. OF AMERICA,
23-25 Park Place, [T ¥|NewYork.N.Y.

TRIMM FEAJHERWEIGHT

Prove their Superiority
Actual testinga made by
technical experts show econ-
| clusively that TRIMNM
f FEATHERWEIGHT phones
have superior tone quality,
¥ extreme sensitivity, exacting
uniformity, and rugged dur-
g ability.

TRIMM RADIO MFG. CO.
1528 Arniitage Ave.. Chicago, U.S.A

Send post card for catalog of NEW remarkable
CRESTONE RADIOS. Buy direct from us! 30 day
FREE TRIAL. Money refunded if not satisfied.

. JAGENTS o dvnome: frwiin sl i
CRESTONE RADIO "< 1452 BROADWAY "Sine

Rapio News ror Aprin, 1934

Getting Acquainted With Short Waves

(Continued from page 393)

The following parts will be used in the
a.c.-operated receiver:

Parts List

One aluminum panel, size 7" x 11"

One base-board, about 10” x 7- deep

C1—National 100 mmfd. variable tuning
condenser, type SE100

C2—Fixed-variable 70 mmfd. variable con-
denser (screw-driver adjustment)

R1-—50,000-chm potentiometer

R2—Lynch 2-watt 5000-ohm pigtail resis-
tor

RS—Lynch 2-watt 2000-ohm pigtail resis-
tor

R3—Lynch 2-watt, 10,000-ohm pigtail re-
sistor

R4—Lynch 5-megohm pigtail grid leak

RFC—National radio-frequency choke
coils, type 100

Two National 5-prong sockets (for tubes)

One National 6-prong socket (for plug-in
coil)

One National 4-conductor power cable

lowing parts and accessories will be elimi-
nated: C4, R2, R3, R4, 2 six-prfong sock-
ets (for the tubes), the type —24 tube, the
type -27 tube, the type -80 tuhg, the tele-
phone jack (J), the ’phone plug, the
power supply plug and the power fupply.

Taking the place of these a.c. parts in
the battery set are:

Extra Parts List

Two National 4-prong sockets (for the
tubes)

Seven additional binding posts

S—Double-pole, single-throw toggle or jack
switch

R5 (Figure 3)—Lyvnch
leak

One type =34 tube

One type -30 tube

One Eveready air-cell baitery

Three 45-volt, center-tapped B batteries

One 9-volt C battery
The same coils are used in both the a.c.

and d.c. models, and the following is a

10-megohm grid

f " )
T S
e |
A, Y52 DRILL,3 HOLES
FOR DIAL
F16.4 AR MOUNTING SCREWS
!
< ‘7/46"DR|LL FOR DIAL LAMP
N l :
»* 7he DRILL )
s Pt
N @©
%2 DRILL,4 HOLES
FOR WOOD SCREWS
Y o
/16 DRILL S, \
A 2 D— \
Y v . N E
BASEBOARD 3% 3 I
\ 3 — iy
- & )
e B T Y S S o N T_-J
N L - 1 |
23 - 2 2 25—

J—Telephone receiver jack

Three binding posts

One National VBC dial

Trans—National amplifying transformer,
tvpe S101

C3—Mica grid condenser, .0001 mfd.

C4-——By-pass condenser, .01 mfd.

Cs, C7—By-pass condensers, .5 mfd.

C6—Mica by-pass condenser, .00023 mfd.

L1, L2, L3—National plug-in coils for the
wave ranges desired

One bakelite strip for mounting binding
posts

Miscellaneous screws, hardware, etc.

One coil flexible hook-up wire

One package bus-bar wire

One National grid grip, type 24 (for con-
nection to top of tube)

In addition to the above parts used in
the actual construction of the short-wave
set, the following accessories should be
acquired:

Accessory List

One type -24 tube for the detector

One type -27 for the amplifier

One type -80 tube for the power supply

One National complete power supply, type
5880-AB, for 110 volts, 60 cycles, or
type 5880-AB-23 for 25 to 40 cycles

One telephone receiver head-set—2000 to
4000 ohms (with plug)
If the battery set is constructed, the fol-

www americanradiohistorv com

list of those in which the beginner will be
most interested. The colors refer to the
stripe on the face of the rim by which they
are readily identified.

Coil Types and Ranges

No. 11—black—13.5 to 25 mpters—day-
time, long-distance reception
No. 12—red—23 to 41 meters—mniscella-
neous broadcasting
No. 13—white—40 to 70 meters—long-dis-
tance night broadcasting
No. 14—green—63 to 115 meters—ama-
teurs, airplane
No. 15—blue-—113
broadcasts
The tuning curves of four of the most
popular coils are illustrated in Figure 5.
Do not try to buy these parts directly
from the manufacturer.. If you live in the
city, vou will have little difficulty in lo-
cating a convenient source of supply. Any
radio serviceman can direct you to a store
handling parts—and in most cases he will
be glad to get them for you himself. If
you prefer to purchase direct by mail, look
through the advertising section of this
magazine. You will find several radio
parts houses who will send you their cata-
logs. These firms are reliable and their
prices are cheap as possible for the desig-
nated parts.

to 200 meters—police
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DX Accessories
(Continued from page 612)

note” whistle is therefore the indication of
the presence of a station.

The “beat note” oscillator described here
functions as such an external oscillator,
drawing its plate and filament supply volt-
ages from one of the power tubes of the
receiver through the medium of an adapter.
Several models are available for use with
different types of superheterodynes. If the
reader makes his own, it will be necessary,
of course, to make the coil and condenser
combination suitable to tune to the inter-
mediate frequency employed in his receiver.

This oscillator, as shown in Figures 3
and 4, is simple to install and operate.
The adapter, placed under one of the audio

RADIO NEWS SERVICE TO
YOU

If you desire manufacturer’s literature
on the equipment described in this
article, address a request for same to
Rapto News, Department GS, 222 West
39th Street, New York City,

power tubes, supplies filament and plate
voltage. The adapter shown in Figure 4
is for use with a receiver employing a 4-
prong power tube. A wire with a spring
clip grounds thc oscillator to the receiver.
A wire with an cyelet feeds the signal to
the receiver. The eyelet is slipped over the
plate pin of the last if. tube. All this
takes about one minute to do. A station
is tuned to peak signal on the receiver and
the knob on the oscillator is adjusted to
“zero beat” the signal. The setting of the
knobh is permanent after the preliminary
adjustment has been made. Once installed,
the oscillator is turned on and ofi at will
hy means of its toggle switch.

In constructing the oscillator, the tuned
circuit (L and C1) is mounted in the shield
can, with the condenser knob projecting
on top. The voltage-supply circuits and
switch arec mounted in the base. The os-
cillator is of the electron-coupled type, the
signal coupling to the plate circuit being
obtained by the capacity between the plate
terminal and a single turn of the insulated
output wire about it. Note that there is
no metallic connection between the insulated
wire and the plate terminal of the oscil-
lator tube. Three of the four wires of the
cable are connccted to the plate and the
filament (heater) terminals of the Eby
adapter The fourth wire has a 3-foot
extension with a spring clip on the end
for the ground return.

List of Parts

A—Shicld can of suitable size

Ct—Hammarlund midget type, 25 mmfd.
variable condenser

C2—Polymet small .00025 mfd. mica con-
denser

C3—Polymet
condenser

L—Universal or scramble-wound coil,
tapped at 23 of winding for cathode
connection (coil to be selected for
proper if.)

R1-—Lynch 25,000-ohm, 1-watt resistor

R2—Lynch 100,000-ohm, 1-watt resistor

R3-—Lynch 250,000-ohm, 1-watt resistor

SW—Toggle “off-on” switch

Grip cap

Knob for condenser Ci

Tube shield

24A tube

Lug for eyelet

5 feet of 4-wire color-coded cable

Eby male and female sections of a 4-, 5-,
6- or 7-prong adapter, depending on

tubular .1 mfd, 300-volt

type of power tube employed in receiver

Spring clip

Metal sub-base, 624 inches by 3 inches by
14 inches

I4-inch rubber grommet

Wire and hardware

Philco Model 16-X

(Continued from page 592)

is the single tuning control. Its operation
is effortless and smooth, and of suificiently
high ratio to avoid being unduly critical
in adjustment when tuning for short-wave
stations. Nevertheless the ratio is not so
high as to make the tuning of the hroad-
cast band burdensome. This seemingly
contradictory condition is explained by the
fact that for the short-wave ranges a
smaller tuning capacity is employed, pro-
viding a band-spread tuning effect.
Immediately below this knob is the band-

selector knob. This control is another
which requires little physical effort to
manipulate. It has five positions, one for

each tuning range, and as it is tuned from
ane position to another a shutter moves
behind the tuning dial, allowing the tuning
Jamp to illuminate only the portion of the
dial carrying the calibration of the tuning
range for which the band-selector switch
is set. By this means the operator can tell
at a glance which range the receiver is set
for, and the calibration of that range is
thrown into bold relief.

At the right is the bass compensating
knob. This controls a four-point switch.
In the first position the bass notes are some-
what suppressed, with relative accentuation
of the higher audio frequencies. In the
last position the opposite is true, the bass
notes being brought up to relatively high
level. The two intermediate positions pro-
vide in-between degrees of tonal balance
and the four positions therefore offer a
sufficientlv wide variation in tone color to
meet any individual taste or requirements.

The fourth knob, at the lower left, is
the combination on-off switch and audio
volume control.

The console employs the well-known
sloping speaker panel. To just what ex-
tent this feature contributes to the excel-
lence of reproduction it is difficult to de-
termine because there are numerous other
factors each of which contributes its share.
The entire console has obviously been care-
fully designed with thorough attention to
accoustic details, for instance; and both
the circuit design and the loudspeaker are
such as to result in a highly satisfactory
overall frequency characteristic.

The actual operating tests of this receiver
have not been completed at the time of

RADIO NEWS SERVICE TO
YOU

Ii you desire manufacturer’s litera-
ture on the equipment deseribed in this
article, address a request for same to
Rapio NeEws, Department GS, 222 West
39th Street, New York City. If you are
a radio serviceman and desire complete
service data, address your request for
same on your service letterhead or in-
close vour business card.

this writing, having been carried only as
far as the laboratory tests on broadcast-
band reception, which involves a study of
the functioning of the various features of
a receiver. The balance of the operating
tests will be concluded in one of the Radio
News Listening posts in time to permit the
inclusion of a report in the next issue.

For the benefit of servicemen who lack
data on this receiver, the circuit diagram
given in the present article has been made
to include much useful information.
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It's new . . . Hot off the Press! Every page is
crammed with BARGAINS gathered from
every part of the Radio Industry. Values
greater than ever before—despite constantly
advancing prices. If you have our catalog
No. 55 . . . you MUST have the Spring
Supplement if you would keep up to date.
It lists last minute price reductions which
have occurred since issuing catalog No. 55.
It will keep you pasted on Radio’s latest
developments and bring you added savings
to supplement those found in our Big
Catalog No. 55.

More than 10,000 items are listed all at lowest
wholesale prices. Tubes, sets, kits, replacement
parts, S.W. and Public Address equipment. This
is NEWS that yYou can
not afford to miss . . .
80 get your copy today

= s FREE.

it’

Here is 3 book worth hundreds of dollars to you.
A combination of salesman and catalog. Tells
how, what and where to selt SOUND equipment.
Not too technical . . . it tells its story in language
anyone can understand., Here is just the in-
formation you need to make money on Sound
this Spring and Summer. Profusely illustrated
showing Lafayette amplifiers, compiete P. A.
systems and accessories. LIST PRICES
throughout!

Get two or three coples. Leave them with
prospects. Let them sell themselves the P. A,
Equipment they nced. Explains the funda-
mentals of sound: how to select input devices,
amplifiers, etc., how to use D.B. units . . . in
fact everything you or your prosnect needs to
know about Public Address. The price per
copy is 25c . . . which is only part of the cost of
publishing. Get a few conles! Keep one handy
for reference and the others in the hands of
prospects. They’ll make money for you:!

COMPLETE KIT OF PARTS

Here is a unit which offers a simple means for
markedly improving the DX ability of broadcast
band receivers. Weak DX signals which ordinarily
cannot be brought up to audibility with the re-
ceiver alone, can be incrcased far above the thresh-
old of audibility simply by tuning the antenna.

We carry complete
kit of parts for this
cffective antenna
tuner. Easy to follow
wiringdiagrammakes
it easy to construct.
Complete
copeias  $Q36
parts

| New York, N. Y.

|
|
I DI enclose §. ... .. for one Tena Tuner Kit I
O Send me Spring Supplement to catalog No. 55 |

' |

|

|

| 1 enclose for. .....copies of SOUND
| Name............

| Address. .. ... o

I City .. .State. ... ..

WHOLESALE RADIO SERVICE ()-

100 Sixth Avenue,New York,N.Y.

New Branch

219 Central Avenue,Newark,N
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SENT FREE—but WRITE ———
TODAY!

DEAL DIRECT—SAVE
UP TO 509

AMost elaborate catalog ever issued
on our complete line of rudios for every
purpose, and in NEW VALUES we
offer. Just off the press. already in
big demand (includes complete tech-
nical information. wiring diagrams,
ete.). To get vour copy pmmptl} send
card or eoupon AT ONCE!

4-TUBE ALL-WAVE
SENSATION!

Only in new catalog will you see this
remarkable, powerful Ilttle 4-Tube
All-Wave, AC-DC radio. Nothing like
it erer produced! Brings all-wave tu
niew low price for quality manufacture
Latest Air-Celtbattery sets also shown!

ANY SET ON 30-DAY
FREE TRIAL!

Fordson rudios are guaranteed on moncy-back
basis.  Enjoy_any set in sour own homa for 30
s—ijudge I'urdson Valile for vourseli. Kuow
why one owner wriles:  You aré doing for Radi

ahat Henry Pord did for Auto industry— Yot hou
heap but kow Good! Many models: AC-DC; ba
teryi long & shirg wave: nll-wave super: 32 &
volt; consoles; all-elect adio- 2
home. ear, facm. camp. o
. 50-Dx AL
FREE' By Tl 6-tube

“Send 3 tal. All-Electric
Ly fw new eal uog 8945 Car o

S-tube
Dual Wave

B-tuse Ali-Wave

Prices will wmaze yo

OUR AGENTS
MAKE MONEY
ne experienee needed.
Literature & saniple

ite! 6 & 32-voit
°SEND CARD OF All-Electric

Adapter.

COUPON TODAY!

t
1
| FORDSON RADIO MFG. CO. I
I Dept. 4, 4179 Oakman Blvd.
Detroit, Mich. |
I Send me FREE vatulog and azeut’s offer Wthis ix net an order 1
I NAME. o |
| ADDRESS........... I

AT S ST Y
LEARN CODE,
in HALF

the Usual Time!

1t’s Easy to do
at Home with

The NEW == .
MASTER Te epie)

Code Teaching Machine

Ae s child, you undersiood spoken English long before you
could read or writv. You learned by Heartng. CODE is the
sume way! Why make it hard for yoursclf, trying to learn with
old-fashioned printed lessons alone? HEAR as you learn. and
tearn in half the time. with The New Master Teleplex.  This
world-fameus instrument records yvour sending #is{bly—then
sends back to yvou throusgh headphones! The natural method:
beginners learn faster, ops speed np their wpi amazingly.
Used by U. 5. Arny and Navy, RC.AL AT & T, and others,
We give you Complete Course, lend you inarrument. instruct
you personully—all under MONEY BACK GUARANTEE.
Tow cost. easy terms.  Wrire now for folder R.N.-4—no

bligati
OIEREOY  TELEPLEX comMPANY
7% Cortlandt Strest Ncw York, N. Y.

- The New and Improved

VELOCITY
MICROPHONE KIT

l“elleut fiulelity ch'\rnctf‘rx.ﬂuw Frequene
e 34 to ccles per second. . Not
h humidity snd tem-

Substantially free from resonance
Fasy to assemble, "ot oritical in aul-

SE.8%
peater's price > 588

Maodel RV-2 Velocity Microphone com
plotely assembled with accurately matched pole
pircrs and supersensitive duraluminum ribbon

Factorv tested and gnaranteed. 51 76
DEALER’S PRICE Net

TRANSFORMERS to match 53
[all types] each Net
BRUNO LAEORATORIES,

20 W. 22nd St. New York

ustien!

“Av-Vee-See
Applications
(Continued from page 607)

action by decreasing the voltage across the
cathode resister. Since the resultant bias
on the tube is the sum of the cathode bias
and the a.v.c. bus, the awv.c. action has
been slowed up. The obvious solution is
to have the cathode bias more or less
fixed, which may be done by using a
bleeder resister from the B-plus terminal
to the cathode. Another method of attack
is to use an amplilier after the a.v.c. tube
to ampliliv the a.v.c. bias before it is fed
back to the controlled tubes, which means
that small variations in input will result in
efficient a.v.c. bias production. Separate
tubes may be used for this or the very
valuable composite tubes——duo-diode, etc.,
combinations can perform the whole works
in one tube.

These tubes are almost exclusively used
in commercial sets. There are three types
in each voltage class—6B7, —75 and -85 in
6-volt heater class, and the 2B7, 2A6 and
-35 in the 2%-volt class. The character-
istics of the corresponding types are iden-
tical. Each tube has two diode plates sur-
rounding a common cathode which extends
further up the tube and is part of a set of
separate tube elements.

In the 2B7 and 6B7 the separate ele-
ments form a screen-grid tube; in the
other tubes the elements form a triode.

The discussion on a.v.c. has considered
duplex diode tubes with each diode per-
forming separate functions. Figure 9 shows
the diodes connected together to perform
the simultaneous functions of a.v.c. voltage
production and audio detection. This
method employs fewer units than those
we have been discussing and is therefore
becoming more popular. The first circuit
has the merit of separating the time con-
stant values from the audio detection cir-
cuits. The -75 is the most popular tube
in view of its cost and efliciency, and in
view of the tendency toward elimination
of the 2V-voli tubes, may become ex-
clusively used.

S-W First Aids

(Continued from page 596)

N United &tates of America. (Govern-
ment stations)
OAA-OBZ } Peru

0OCA-0CZ
OFA-0OGZ } Finland
OHA-OHZ
OKA-OKZ Czechoslovakia
ONA-OTZ Belgitm and colonies
OUA-OZZ Denmark
PAA-PIZ Netherlanas
PJA-PJZ Curacao
PKA-POZ Dutch East indies
PPA-PYZ Brazil
PZA-PZZ Surinam
O (abbreviations)
RAA-RGZ Um{(}n of Sov 1)et Socialist Republics
(

RVA-RVZ Persia
RXA-RXZ Republic of Panama
RYA-RYZ Lithuania
SAA-SMZ Sweden
SPA- SRZ Poland

Egypt

Grecce

Turkeyv

Tcetand

Guatemala

Costa Rica

TSA-TSZ Territory of the Saar

UHA-UHZ Hedjaz

UIA-UKZ Dutch East Indies

ULA-ULZ Luxemburg

UNA-UNZ Kingdom of Serhs, Croats and Slo-
venes (Yugoslavia)

UOA-UOZ Anstria

U\VA-UZZ} Canada

VAA-VGZ

www americanradiohistorv. com
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VHA-VMZ Australia

VOA-VOZ Newfoundland

VPA-VSZ Britishh colonies and protectorates
VTA-YWZ British India

w United States of America
XAA-XFZ Mexico

XGA-XUZ China

YAA-YAZ Afghanistan

YHA-YHZ New Hebrides

YIA-YIZ Iraq

YLA-YLZ Latvia

YMA-YMZ I'ree City of Danzig

YNA-YNZ Nicaragua

YSA-YSZ Republic of El Salvador
YVA-YVZ Venezuela

ZAA-ZAZ Albania

ZBA-Z11Z Rritish colonies and proteclorates
ZXA- Z\IZ New Zealand

ZP Paraguay

ZSA- Zl Union of South Africa

Morse Code and the S.W.

Listener

Many short-wave broadcast listeners are
intrigued by the code transmissions of
commercial stations and amateur sta-
tions encountered in tuning the short
waves. To read code at the speeds

INTERNATIONAL MORSE CODE

L A dash is equal to three dots.
2. The space between parta of the same letécr is ¢qual to ene dol.

3. The space betwcen t%0 lettcrs ib equal to three dotp
4. The space betweca %0 words iy vqual to five dote.

i 8y =0 F R

Busooo 0 = —-

Comowa g P oo o mm o

-«

Dowsoon [
E REL=E Geeean
- Booo [
Go— i T -
Weves Wooc 5 —— s
doo Viewoswm D e o -
o mm e Wo am

[ I,
K am o wn X oo -
Lowmss Y v — -
M oo - 7 - -
Period e® a2 s e

.Bar indicating fraction ................ - ms e
Parenthedis .. . crovasaipmm . oo g e e me
Inverted commas ...................... Yo e me
Underiinel £ ol Sidih b oML imid - e e
Double dash......ovveiiiiiiiniannn.... s s ma
Distress Call.......................... €05 o e

........................ "= s me g
General inquiry call.................... — Tt e m
From (de}............................ -es o
Invitation to transmit {go ahead)...... - m—

Warning—high power..................
Question (please repeat after .
interrupting long messages.

B S =i S m—s e
Break (Bk.) (deuble dash).. .......... - 0 s 0 mm
Understand .. ... ... ... .. ... . ... e mme
Ewor ... ..

Received (0.K).....

Position 1report (to precede position
messages) . o

End of each messaze (cros Yoo e e

Transmission finished (end of work)

{conclusion of cotrespondence) . .., . LS e mm -

normally transmitted is, of course, out of
the question unless one has had long prac-
tice at it. However, slow-speed sending is
often heard when stations are testing or
when one i+ calling another. In either case,
the test signal or the call letters of the sta-
tion called, together with the call letters of
the transmitling station, are repeated over
and over again, in many cases so slowly
that the rankest novice can catch these
calls and interpret them with the aid
of the code printed herewith.
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The DX Corner
(Broadcast Band)

(Continued from page 610)

Every now and then a record of phe-
nomenal reception with a crystal receiver
bobs up. Perhaps this is the reason that
there seems to be a widespread interest in
crystal sets, even among owners of multi-
tube receivers. Perhaps some other DX’ers
occasionally revert to the use of a crystal
outfit by way of diversion, and have some
outstanding records to show for it. Let’s
hear about them.

DX in England

I was very interested in your December
issue of The DX Corner for Broadcast
Waves. The best heard stations in my lo-
cality are the Argentine stations, which
can be received all the year round any
time after midnight, GM.T.

The best heard North Americans are:
WCAU, WPG, WBZ, WTAM, WIOD,
WABC; the Dbest time to hear them is
between 12 midnight and 5 am., GM.T.
I have occasionally picked up WCAU as
early as 10:40 p.m., GM.T., while European
stations are still on the air.

1 have received verifications from the
following stations during the last six
months: WPG, WCAU, WBZ, WIOD,
WABC, WJZ, WTAM, WNAC, WBT,
WCCO, WLAC, WOW, WTIC, WGY,
KSL, KGO, XEAW, LRS, VAS.

Such stations as WOW, KSL, XEAW
and KGO are considered fine catches, as
they are stations very seldom heard in
England. F. R. Crowder, Leeds 3, York-
shire, England.

500,000-Watt Crosley Station

Reports received from listeners indicate
that the new WLW transmitter is getting
out in excellent fashion in its experimental
tests carried on under the call W8XO, daily
from 1-6 a.m. At the present writing, after
a test period of about thirty days, lis-
teners as far off as Australia report excel-
lent reception. Mexican and South Ameri-
can listeners report that test signals are
sufficiently strong to override their tropical
(and summertime) static. The tests to
date are taken to indicate a consistent DX
range of approximately 5000 miles or more
for the new transmitter.

G. E. Model K-80

(Continued from page 602)

There was very little difference between
these two, except that reception of distant
stations was markedly better on the broad-
cast band with the outside antenna. Some
European short-wave stations were re-
ceived without any aerial. The ground
connection was a cold-water pipe about 6
feet from the set.

During the week-ends of January 20th-
27th, short-wave reception was favorable.
This was especially evidenced by the fact
that such stations as GSD, GSB, GSA
DJD, DJC, EAQ, IZRO and the Pontoise
stations were received loud and clear, often
rivalling locals. This was especially true of
the British and German stations.

When the DX Corner for this month
was made up, the log of stations received
was of course used to be compared with
other reports. This month several new
stations appear in the short-wave time-
table, some of which were received during
these tests.

The 50-meter band yielded especially
good results. For instance, there are
WiXB, GSA, W8XAL, WI9XAA, VEIGW

all close together, yet each could be re-
ceived clearly. Even when VE9GW and
WOIXF were on at the same time, they
could be separated sufficiently; these sta-
tions are but 5 kc. apart. Other stations
received on the same band during the first
week-end were RV359, HIX, VEIDN
W3XAU, CP5, YVIBC, W8XK, YV3BC,
HI1A, W3XI. and HC2RL. There were
more, but these were not identified at the
time.

Amateurs, as usual, provide a diversion
even in the middle of the night when little
else can be received on the short waves.
There were also several commercial trans-
missions where the conversation of engi-
neers could be followed.

Police stations all over the United States
came in for their part of the entertainment,
and those in Canada gave opportunity to
brush up on our French.

The broadcast band, at 6 p.m., brought
in such stations as WCCO, WHAS, and

RADIO NEWS SERVICE TO
YOU

1f vou desire manufacturer’s litera-
ture on the equipment described in this
article, address a request for same to
Rapio NEws, Department GS, 222 West
39th Street, New York City. If you are
a radio serviceman and desire complete
service data, address your request for
same on vour service letterhead or in-
close your business card.

sometimes Fort Worth, WBAP on 800 kc.,
but the West Coast is not good until later.
However, at this time (6 p.m.), three Ca-
nadian stations are well received, giving a
welcome variation to the New York broad-
cast fare. The quality is good and, in fact,
many short-wave stations such as GSA and
DJC come in with very good quality.

Calibration of the dial is so accurate that
stations can be found on any of the four
bands with equal facility. The maximum
variation that was noted was about one
percent.

“Scoutmaster”
(Continued from page 599)

One 4-wire battery cable
Wire, hardware, etc.

One type -30 tube

Two No. 6 dry-cell batteries
One 43-volt B battery
Headphones

RADIO NEWS SERVICE TO
YOU

If you desire manufacturer’s literature
on the equipment described in this
article, address a request for same to
Raplo News, Department GS, 222 West
39th Street, New York City.

“Backstage”
(Continued from page 613)

the Buick Motor Company twice weekly
over CBS. The Monday and Thursday
programs also bring to the microphone
Howard Marsh, tenor, and Andre Kostel-
anetz’s orchestra and chorus. This is
Benchlev’s first radio series although he
has had an extensive stage and screen
career. Marsh returns on this series after
a hali-year absence from the studios.
Kostelanetz has carved a unique niche in
the broadcasting world for himself through
his novel instrumental and vocal arrange-
ments.
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/THE TESTER suowﬂ | SEE IT DOES -

SELL ME A
THIS TUBE
IS VERY POOR l NEVAIUBE

" A

New Direct Reading Tube
Tester Simplities lube Iesting

NO longer need you reassure
l, a skeptical customer as to the
I worth of a tube. The position of

the meter needle on the shaded
2-color scale, indicates to what l
degree a tube is either poor or
good. When you use the Readrite
419 tester, you can see this for ||
vourself. !

This newer and better instru- |
ment is used by both dealers and |
I service men to check new and old
| tubes . . . on the counter or out ||

in the field. It makes tube testing

so simple, so easy, so quick . . .
|| that anyone can operate it. Sell-
ing tubes is made easy! Has only
fl two selector switches—one for
il heater volts and the other for the
tvpe of tube. No confusion. No
multiplicity of operations.

| A push button provides two ||
[ plate current readings for deter-
il mining the conductance and worth
of a tube. The correct tube fila-
ment voltages applied are: 114, 2,
215, 33, 5,63, 7.5, 12.6 and 25.
(Comes in Oak case.)

YOUR JOBBER CAN
SUPPLY YOU

.. at the dealer’s net price
of $24.00. See him today.
Readrite Meter

Works
J 105 College Ave.

w150 Sye reiy

Buffton, Ohio

i SEND COUPON FOR FACTS
r READRITE METER WORKS

| 105 College Avenue }
i Buffton, Ohio

Gentlemen: Send me catalog on Read- 1
| rite Tester No. 419 and complete line of |
| radio servicing instruments. |
| ENEETITS. o o o0 P D o T o TP D I
| i
| StreetAddress. ........................ i
! |
] Cityr e Statel o a-in. b -J
B e e e e S e e e — e — g —
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NO SERVICEMAN DEALER

OR SET BUILDER CAN AFFORD
T0 BE WITHOUT THIS BOOK

Send for the most
valuable book in
Radio.  Packed
with quality and
value. Lists the §
most  complete
line of radio re- !
lacemenc  parts
For any service re-
quirement.

Features latest
type set-building
kits, test instru-
ments, Long and
ShortWave
Radios,  Sound
Systems, etc.

Write for this
Caralog todav!

ALLIED RADIO CORP.,

Depr. 4, 833 W. Jackson Bivd.
Chicago, !llinois.

Please send me FREE your New 1934 Radio Book.

NAMErs st wpa T ilhe o8 - - - e SRS - - - - -

Address. . ....viiieeioan.

.o....Srace. L

Allied
WHEN

SEEKING A
RAD!O SCHOOL

RCA Institutes, with its reputation
firmly established by 24 years ser-
vice 1s an Institution recognized as
an important factor in the radio
industry.

Experienced radio men come to
RCA Institutes . . or take RCA
Institutes Home Study Courses.
because these men know the rep-
utation and standing of the school.

The beginner who seeks instruction
in any branch of radio will find
courses designed for him . . . and
this beginner, in looking for a radio
school, might well follow the example
of the experienced men.

= Resident Schools in New York and

Chicago — Fully Equipped — Con-
veniently  Located—Low  Weekly
Tuition Rates.

Features of Home Study |

Extension courses for home study
on convenient “no obligation” plan.
Examination and technical advisory
services.  Free post-graduate prac-
tical trainine at resident school with
modern equipment under instruct-
1ng engineers. l

Write for Catalog

RCA INSTITUTES, Inc.
Dept. RN-4

75 Varick Street, Mew York
1154 MerchandiseMart,Chicago

adio|

The Editor to You

(Continued from page 583)

short-wave development he will loze a large
amount of future trade. He must “know”
the short waves. He must be able to “sell”
the short waves. He must be able to keep
short-wave receivers well serviced! He
must know about short-wave antenna
types. He must understand noise-reducing
equipment, etc.

Of course, there are some servicemen and
dealers who today are already giving ser-
vice and realizing excellent profits from
their short-wave work. Theyv have found
a new way for getting customers and cre-
ating a new interest in radio. They have
found that they can keep their customers
interested in short waves. Theyv have
found that thev have had to instruct new
users in the operation of short-wave sets.

And here is the best point of all. They
have found in Ranio NEws their greatest
ally, in creating and holding new short-
wave enthusiasts as satisfied customers.
They have found that with the Rapio
News World Short-Wave Time Schedule
in the hands of their customers, they elimi-
nate many complaints, from new and old
users of short-wave sets, that they cannot
get all the foreign stations. Of course, it
is true that vou wmust know when and
where to tune in these stations to be able
to get them. That is just what our time
schedule tells you—at a glance.

The present issue is devoted in consid-
erable part to the short waves. It con-
tains all of the information necessary for
a beginner on the short waves to imme-
diately cash in on the money he hus spent
for a mew all-wave receiver. It contains
Time Schedules of the world’s leading
short-wave stations. It contains a Dis-
tance Chart and a Time Conversion Chart
to let vou know the time in anv other
part of the world as compared to local
time. It has a Department devoted exclu-
sivelv to short-wave information. It has
one article of a series on “Getting Ac-
quainted wtih the Short Waves.” It con-
tains two articles for the Dbeginner telling
them “How to Build” a simple short-wave
set, with picture wiring diagrams, so that
the set can be built on a kitchen table with
ordinary tools by an average individual.
It contains descriptions of a number of
the latest commercial all-wave receivers.
At the same time the issue does not slight
our regular readers, be they servicemen,
engineers or all orher groups of readers.

So here, Mr. Dealer and Mr. Service-
man, you have a publication that will
help vou get started on a new and well
worth-while channel of endeavor. You can
take it along with you right into your cus-
tomer’s home and can show him the ad-
vantages he will get from the short-wave
apparatus, propetly used.

The Service Bench
(Continued from page 623)

squarer, and square it with a few blows
of a hammer. Next clamp the squarer and
cable in a vise, and saw carefully with a
hacksaw. The result is a factory job!
Occasionally the control cable works hard
—particularly on the Ford-Majestic model
III). Ii the control turns easily from 0
to 100, but stiif in the reverse direction,
the chances are therc is a loop or sharp
bend in the cable—probably where it turns
up the steering column from the rear of
the car. If this loop is not carefully
rounded, it will ‘kink’ when force is ap-
plied to the control wire. One way of
curing this is to tape it securely, but a
better method is to slip a piece of copper
tubing over the cable and shape it into

<
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a gradual curve. About eizhteen inches

of 34 inch tubing are required.”

Auto Service Manual

The serviceman going seriously into the
auto radio fieid i advised to obtain a
copy of the “Specialized Auto Radio Man-
ual” by John F. Rider. In addition to
general details on installation or servicing,
this comprehensive volume contains cir-
cuit diagrams, resistance data, individual
installation, operating and service notes on
practically every automobile radio receiver
in use today. It has the recommendation
of The Service Bench.

THIS MONTH’S
SERVICE SHOP

Two views of the Groveland Radio Lab-
oratory are shown in Figures 1 and 2,
presenting a most excellent example of
what can be done in the way of progres-
sive sales and service. The Groveland
Radio Labhoratory specializes in Sparton,
Majestic, General Electric, Fada and Cros-
ley radios—and the attractive sales room
shown in Figure 1 does a lot towards put-
ting them over. It will be observed that
an auto-radio set—the Majestic—is fea-
tured on the eye compelling stage. As we
have pointed out elsewhere, auto radio is a
live bet for the serviceman. The tube dis-
play is also particularly attractive. Their
service shop in Figure 2 is complete in
every detail. The instruments are Weston
and Jewell.  All conventional voltages
and currents are available—23 and 60
cycle—32, 110 and 330 volts d.c.

All of which doubtiess contributes to
the comment of the manager, David Via-
let, who writes anent the new deal—“We
have been in the radio business eight years,
and can truthfully say that 1933 was the
best vear since we have been in business—
especially during the last two months!”

You May Have One of These
Cartoons

Readers will remember this cartoon as
being the symbol adopted in our cam-
paign for the Air-Cell receiver, as a solu-
tion to the problems of farm or rural radio.
The National Carbon Compuny hkess made
large reproductions of this cartoon of a

|

size two feet square. A number of the
visitors to our offices, seeing them, asked
if they could have one. As a result we
have made arrangements with the National
Carbon Company to have them furnish
one of these cartoons to any Rapio NEws
reader interested in farm radio and in mod-
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ern batlery-operated receivers. The car-
toon is an excellent reproduction and
suitable for framing and hanging on the
wall, or for mounting on stiff cardboard
in the dealer’s or serviceman’s window. It
is sure to be an attraction for anvone in
terested in rural radio. So sit down this
minute and drop a card to Rapio NEws,
Department N, 222 W. 39th Street, New
York City, requesting such a cartoon, and
it will be sent to vou gratis. Send in vour
request promptly, as there is limited
supply of them available.

Replacement Parts Catalog

Radio deulers and servicemen will find
this new Philco 32-page catalog of re
placement parts for all makes of radio
receivers extremely helptul in their work
The folder contains a complete list of ser-
vice and repair parts to cover all the ser-
viceman’s requirements. a full line of tool
and testing equipment and a list of re-

placement parts used in all Philco home
receivers and Transitone auto radio re-
ceivers,

Through a special arrangement with
Philco Radio and Television Corporation
these catalogs are made available to Rabpio
News servicemen and deuler readers. The
only requirement is that all requests be
written on letterheads indicating that the
reader is a bona fide radio serviceman or
dealer.  Address requests to Dept. P
Rapio News. 222 West 39th St, New
York City

The DX Corner
(Short Waves)

(Contmued from page 390)

LCL, EANQ. Mr. Kruger reports that
CR7A\ is an experimental station operat
ing every Monday, Tuesduy and Saturday
evenings at 8:30 p.m. till 10:30 p.m., South
African time. They use only 130 watts.
Have any hams in America received this
little station? Their address is Colonia De
Mocambique, Lourenco Marques, Africa.

Best Bets in Brazil

Seiior W. W. Enete of Rio de Janeiro
Brazil, sends in the following Best Bets in
his location: GSG, GSF, H\'J, W3XL
W3XAL, GSa, WSXK, GSC, DJA
W2XAF, WSXK, W2XE, W8XAL, W3XL.
Sefior Enecte has been using a National
converter with an RE45 \Victor and a
Philco 168 recciver

Best Bets from Bombay
Mr. D. R. D. Wadia reports following
Best Bets from Bombay, India: BLV
PCK, PMC, GSG, PHI, FYA, DJB, GSF,
HV], RAU, SUZ, GSE, IZRO, GSD, EAQ,

VK2ZME, GSC, DJA, VK3ME. VE2ME,
GSB, ZGE. VUC, VQiLO. GSA, DJC,
RV39, HV], G6RX, RV15, LSX. He says
he finds American receivers best. He has
used Zenith, Patterson, National, Pilot
Scott, Lincoln and Philco receivers. He
is a member of the India Short Wave
Club.

Readers Who Helped Log Sta-
tions for This Month’s Report

We are indebted to the following readers
of Rapio NEws who sent in reports of re
ception this month: D. Smith, Woburn
Mass.; H. Adams, Jr, Baltimore, Md.;
H. K. Miller, Northampton, Mass.; J. E.
Brooks, Montgomery, Ala.; D. H. Town-
send, Fallon, Nev.: E. C. Lips, Pitt=burgh
Pa.; E. Black, Glenside, Pa.; Dr. J. P
Watson, Hazlehurst. Miss.; W. F. Buhl
Newark, N. J.; A. J. Mannix, Portsmouth,
N. H,; E. S. Allen, Reedley, Calif.; J.
Hull, Berkeley, Calif.; H. Johnson. Big
Spring, Tex.; C. J. Greee, Jr., Jersey City
N. J.; W. E. Taylor, Brush, Colo.; J. C.
Meillon, Jr., Paris, France; J. C. Kelley,
Ashland, N. H.; 1.. R. Cadwell, Jr.,, Ben-
ton Harbor. Mich.; |. White, New York
City; A. B Baadscaard, Ponoka, Alta.,

(Continued on  page 640)

Television
(Continued from page 383)

the grid of the cathode ray tube to con
trol the intensity of the spot of light on
its scrcen. The two sweep circuits cause
the spot to scan the whole picture area in
a serics of horizontal lines. This scan-
ning is to be in step with the scanning of
are original object at the sending station.
This synchronization 1s provided by con-
trolling the sweep circuit {requencies by
means of the frequencies present in the
modulation of the signal, due to the borders
of the picture. When the frequencies are
identical, the picture remains stationary
but may be “out of frame.” This is cor
rected by shifting the phase of the syn
chronizing voltage

In the complete circuit of Figure 3, the
apparatus is operated much like two in-
dividual sweep circuits of the type shown
in the December, 1933. issue. The fact
that the frequency is kept constant changes
the manipulation required, however. The
grid bias on the mercury vapor discharge
tubes T is kept well negative, and a large

(Continued on page 638)

Aprkn, 1934

Technical Information Ceupon

Rapio News Laboratory

222 W. 39th Street

New York. N. Y.

Gentlemen:

Kindly supplv me with complete
information on the attached gques-
tion :

01 am a regular subscriber to
Ravio NEws. and | understand
this information will be sent me
free of charge.

[(J1 am not vet a subscriber to
Rapio News.

[J1 wish to become a subscriber
to Rabio NEews, and enclose $2.50
to receive the magazine regu-
larly for one vear, and to re-

ceive this valuable technical
information  service free of
charge.
Name. . ....... . ... ...,
Addhess s gai: dhafm : sk o B ox WncW g
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ANALYZER
OPERATION

OBSOLESCENGE

WESTON
MODEL
_665-6
SELECTIVE
ANALYZER

Radio men everywhere are adopt-
ing the new Weston Method of
Selective Analysis hecause it makes
servieing easy and certain and ban-
ishes analyzer obsolescence. This
improved method involves the Wes.
ton Model 665 Analyzer which has
an exceptionally broad list of ranges
and reads divectly in fundamentals
of volts. milliimperes and resist-
ance; together with the simplified
Model 666 Tyvpe 1A Socket Selector.
This one Socket Selectnr cord and
plug and its colored adapter cnmbi.
natinns provide for all 1, 5. 6 and
7 prong tubes. Thus all nece ary
voltage, current und resistance read-
ings, continuity and grid tests can
be made in any kind nf a radio
receiver. And if new tubes with
d‘iﬂerem hases are developed, it
simply means purchasing an inex-
pensive socket adapter. Return the
coupnn for complete informatinn ...
Weston Electrical Instrument Corp.
615 Frelinghuysen Ave.,Newark,N.J.

WESTON (¥
/30490 Lustruments-

Weston Electrical Instrument Corporation
615 Frelinghuysen Ave., Newark. N.J

Name.
Address
City and State
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Deal DIRRTwith Manufaclurers-
and SAVE - BPIG-MUNEY-

NEW!Completely Self Contained

COAST-TO-COAST
12 Watt Class ‘“A" Portable
PUBLIC ADDRESS SYSTEM
Available in KIt Form and Fac-
tory Wired Models

Operates from 110 Voltz A. C. Utilizes
2-53, 2-2A3, and 1-82.

Eqmppea with sclf-contained * Inpuz-M:xer-Eadpr Co ro! Pnnu
12 Inch Dynamic Speaker. Dual Speed (78 and 3334 R,P.M.) Phonos
motor, Ceystal Phoune Pickup snd Double Button on or tal
Microphone and all necessary connecting cnbles which are ail com-
fortably hovsed in & two section oumpac (143 in x 2184 in. x 1514
in.) fibre covered carrying cnse Xtremely hghz wexght (5634
tba.). ercun features include 2 stages of Resistance Coupling with
(employmz 2~a3 s) and 2.2A3 Claes A" Push-Pull
pesker section o separable. for remote placemeat.
To- Day for FREE Complete Descrigtive
Folder and Our Amazingly Low Manufacturer’s Price
| 3 AST.TO-COAST RADIO CORP,
12 3-N West 17th St.. New York, N. Y.

P11

AND sounD SYSTEM TREATISE
THE ONLY BOOK AVAILABLE OF iTS KIND /

LOOSE-LEAF! Contains 64 Pages|
8”x1031”. Over 150 Diagrams, Charts
and Illustrations.

Filled from cover to cover witl: real “'meat’’—no com-

plicated mnlhen\‘ cal

over yo ead: lope’

auately llluntmted and carefully, simply and_elearly

explained.  An in nsel{ practical book—edited for

men who take their Pyblic Address Werk urlously

It not only tella you WH ut shows you

'-orrectly install, test, measure, operate. and m\mtam
bym:}ls And, it provides abundant informa-

POST &

PAID Dealer—aa wei ua for the Brotesional Saund Bngmeet.

COAST TO COAST RADIO CORP.
123-N WEST 17th ST, NEW YORK,N. ¥

I ALL-WAVE AIR SCOUT
ONLY SET OF ITS KIND IN THE WORLD
Denqmdbv

H. G CISIN,
Incentor of the

Universal 4.C.-D.C
Circuit

PAT. PENDING. oumbnaioms 07 Bae — L

overnn oot 54"

HI8 powerful lLiztle sct brings n all standard broadcast
stations and also potice calls, amateur ealls, foreign stations,
code and lrnns-Atlunhe Pouered by
inexpensive batte: vailable in Kit form. Pate
terminal color mdm, feature eliminates need for wiring dm»
zrnm Red i¢ connected to black to black. eto.. and sct
ready to operate b thousands of Boy Scouts Scout
John Stott of Qnu(ord \le brought m Enzlnnd Holland,
Germany and South America on this
Cowplete Kit with Tube. Earp! hons I'wc Coils D

hone conversations,

nothing ¢lse to buy excebt bqteenea pos(pald to Dealers
and Experimenters List (37

Asspmbled. mred and ready to use—$5,95 (List
$8.50) p aick

SPECIAL orrmz Valuadle data on All-Waze Set sent frea
upon receid: of 10c to cover handling costs.

ALLIED ENGINEERING INSTITUTE
98 Park Place, Dept. R.N., New ank.

| N
METAL - WORKING

LATHE..

Precision equipment for the
smll ehon. ' New desikns and
manufacturing processes ma
this amazing bargain possible. Complete meta.
workmg lathe with compound slide-rest. combina-
tion fuce-plate and independent chuck and tail
center; 6 gwing: 24" length, 20 1bs. Send post-
card for mnlozue or save time aad send SLOG
Bealance plus cxprees C. Lathe for wood-

turnink alone. 4, Azeac'hmenu for milling. grinding, sanding,
awetble. to.. aviahle at 10w 200 BROADWAY
AMERIGAN MACHINE & TOOL 00 Dept. N-8, New York

RADIO

ENGINEERING,

broadcasting. avlation and_police radip. servicing,
iarine radio telegraphy and telephony, Morse teleg-
raph\ and railway accounting taught thoroughly. En-
gineering course of nine months” duration eqguivalent to
three years of collegze radie work. School established
1874. All expenses low. Catalog frec.

Dodge’s Institute, Oak St., Valparaiso, Indiana

locking voltage is applied to insure good
frequency locking. The strength of the
locking voltage is regulated by potentio-
meter P1, and increasing it makes it easier
for the discharge tube to discharge, and
therefore reduces the amplitude of the
sweep across the screen. Potentiometer P2
regulates the phase of the locking voltage
and permits accurate framing of the pic-
ture. Potentiometer P3 regulates the un-
controlled sweep frequency and is used to
make the frequency close enough to the
correct value to permit locking in step
with 20 or 1200 cycles. Potentiometer P4
is a positioning control which allows ap-
proximate centering of the picture on the
screen. It moves the picture diagonally,
because it applies an equal voltage to both
sets of deflecting plates. Potentiometer
P5 controls the average spot brilliancy of
the screen, and will give a bright picture
with good contrast if adjusted for half the
maximum brilliancy and the receiver out-
put is run up enough to make parts of the
picture black. On weak outputs, good con-
trast can be obtained by reducing the
brilliancy. Potentiometer P35 should be
well insulated from the operator, because
it is at high potential. Potentiometer P6
is used to focus the spot. The taps on
the 50,000 ohm voltage divider of the low
voltage power supply are set to give about
200 volts across P4 and about 100 volts
between cathode and screen grid of the ’58
constant current tubes. The proper values
of condensers C are to be found by ex-
periment, being different for different
transformers, and the values that give
maximum locking voltage at 20 and 1200
cycles should be used. The purpose of the
’56 tubes is to give coupling to the audio
transformers without by-passing the high
frequency output of the receiver, which
would happen if the tubes were omitted.
The tuned transformers serve as filters.

The sweep circuits of Figure 3 were
built up in separate units by the authors
to provide greater flexibility during de-
velopment work. However, anyone desir-
ing to do so could construct this entire
circuit on a single chassis.

In regard to the discharge tubes, those
used were the General Radio mercury
vapor discharge tubes, type 506-P1. It

Ravio News ror Arrir, 1934

-
Read Classified Advertising —It Pays

Advertisements in this section twenty-three
cents a word for each insertion. Name
and address must be included at the above
rate. Cash should accompany all classified
advertisements unless placed by an -ac-
credited advertising agency. No “advertise-
ments for less than 10 words raccepted,
Objectionable or misleading advertise-
ments not accepted. Advertisements for
these columns should reach us not later
than 1st of 2nd month preceding issue.

TECK PUBLICATIONS INC. J

222 West 39th S New &ork N. Y.
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Carrespondence Courses

USED Correspondence Courses and Fducational Books
sold or rented. Inexpensive. Money-back agreement.
Catalog listing 3000 bargains—FREE (Courses bought).
Lee \Ioumam, Pisgah, Alabama.

g s g

"L ™ N -
Instruction

RADIO HOME STUDY COURSE—Famous Radio
Deoctors Course; 58 lessons, over 500 illustrations with
supplementary service data and genuine blue prints.
Hundreds_sold for $79.50. Complete courgse shipped pre-
paid $7.50. Bxaminations included, but mot earrected.
Order now, supply limited. Liauidatmg Agen}, Eugene
Parker, Pierce Avenue. Salem, I\Iass
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Inventions

INVENTIONS, COMMERCIALIZED. Patented or un-
Datented. Write, Adam Fisher Mfg. Co., 278 Enright,
St. Louis, Mo.

INVENTORS—Don't risk delay in nrotecting your ideas.
Write for FREE book ‘‘How to Obtain a Patent” and
““Record of Invention’’ form. Prompt, careful, eficient
service. My success built upon strength of satisfactory
service to inventors located in every State in the Union,
Clarence_A. O'Brien, Registered Patent Attorney, 309-K
Adams Building, \\dshmgton, D. C

Patent Attorneys

Instructions “"How to Establish Your
Rights”” and form, ‘‘Evidence of Conception’’—sent
Free! Lancaster, Allwine & Rommel, 414 Bowen Build-
ing, Washington, D. C.

PATENTS—.Advice and booklet free,

PATENTS.

Highest refer-

ences. Best results. Promptness agsured. Watson E.
goleénan. Patent Lawyer, 724 9th Street, Washington,

T R R
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Radio

RADIO ENGINEERING, Dbroadeasting, aviation and
police radio, servicing, marine and Morse telegraphy
taught thoroughly.  All expenses low. Cataloz free.
Dodge’s Institute, Elm St., Valparaiso, Ind.

FARM AND AUTO RADI:(OS Free Offer. M-20th

Cen’ury Co. . I\msaa Clu
[ e B TR U

Rad:o Servicemen

RENEW any rarbon volume or tone cantrol from 1000 to
500.000 ohms. Coat with quuxdohms-—bmnd new prep-
aration—enoush for 100 controls, $1.00. Batisfaction
guaranteed or money refunded. Johnscﬂ-Dorscm 103
Genesee St., Rochester, N. Y.
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GET THE NEW
“KEY KLIX"!

[ ] Thousands of radio
items for the serviceman, ex-

P perimenter and short wave
| ‘ fan, at the lowest prices,
- are contained in this im-
mense 132-page FREE boolk,
together with many interesting
articles by people well known in radio circles.

Get your copy NOW!
AMERICAN SALES COMPANY
Wholesale Radio Distributors
RN-44 W. 18th Street, New York, N. V.

The Oldest ““HAM’ Supply House
Established 1919

i
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COLLEGE

Degree in 2 Years

Complete Radio En-
gineering course in 96
weeks, UBachelor of
Science Degree. Radi

(television. talking pie-
tures  and  the  vast
tieid) onma unusual \ppmtnmtua for
radio enginecrs.  Courses also in Civil,
Mechanical, Chemical, \eronautical En-
Business Administration and Account-
. Low tuition, low living costs.  World famous
for technical two-vear courses. Those who lack
high school may make up work. Students from
all parts of the world. Located in picturesque
hill and luke rexinn of northern Indiana. Enter
June, September. Fanuary, Maveh.  Frite f

cataiog.

electronic
trained
Liectrical,
gineering:

ANGGOLA, IND.

1644 COLLEGE AVE.
The BYRD
NOTHING TO BUY! 34 Detector. 33 Pen-
¢ (ode Outpat. Micro-Vernier dial, black
cabinet, Set 4 coile, 15-200
Complete fpecifications,
ot of matched und Funraoteed tubes. . $1.95
SEND FOR NEW CATALOG
ALAN RAD!O CGRP.
83 Cortlandt St. Dept. 44 FSN _riew York City
THE MOST _COMPLETE -LINE OF CONDENSERS
AND' RESISTORS FOR EVERY RADIO ‘USE

NE ‘N B 2 TUBE KIT
‘ruekled  finish hinged top
$5.75
bBlueprints, hardware, wire
See Our Retular Ad on page 627
SERVICEMEN!
2 .
Write foriour new 10-paxe cmalog toider free of- charc.-

Brookivn. N, Y

200 STUNTS

Electrie Fun with 110 volts! How to
make arc hghts and furnaces, mo-
tors, obedient lights, alurms, and
195 other practical. mysterious and
amusing devices. Buok clearly ex-
plains how to do each stunt. Post-
paid S1,

CUTTING & SONS 44 B ST., CAMPBELL, CALIF.

NEW! SENSATIONAL !

110 VOLTS AC FOR AUTOS

The new AUTONATOR gonerates 110 Volt A C Current |
in motor cara, acroplanes and from all tvpes of engines |}
und motors, direvt from lr. Conts unthiox to operate. No
aor2i0e—no  brusles, gl ings. mmutator or wire wound
armature. ldeal far ope: tin gLPO RTABLE Sound Equipment,
A C Radio Sets, Neou mmm Slectric Liglts, Searchlizhte, Send
for _complete dr!uls,
UTOANTOR LABORATORIES, Inc.

8442 Soulh Cricago Avénue Chicago, Winois

SHORT“’WAVE CATAL

of ‘coils, ~coadensers,” converters, = chokes,  crystal
holders, anterna kits and hundreds ol ‘other standard ™
S.W. items .thatissll fast: LIST PRICES quoted
throughout. ‘Senii-for YOUR FREE copy tod

oration of America
Dept. RC-44, LR F M A

Insuline; Co
23-925 Park Place,

7" . N
23 Lessons in Radio
FREE!?
with 5 issues of Radio News at §1.
(Canada & Foreign $1.50)
RADIO NEWS, 3444, 222 W. 3%th St, N. Y. C.
SRR SR RS R P

is applied.

should be possible to use the R.C.A. Victor
type 885 if the negative bias iz increased
to 43 volts or so and more locking voltage
As for the cathode-ray tube.
of parts) a type was used that
focusing voltage equal to one
anode voltage, heater voltuge of
and socket connections as shown
If a different made of tube
is used, the socket connections, the heater
voltage, and the voltage divider arrange-
ment for the focusing voltage will have to
be changed in accordance with the manu-
facturer's data. The battery for the nega-
tive bias on the modulating gril may also
have to be changed.

It is to be hoped that this series of
articles has given the readers some knowl-
cdge oi the uses of cathode-ray tubes and
practical information on some of its many
applications.

Imh
2.5 volts
in Figure 3.

the

List of Parts

C Two condensers, about 1 and 01 micro-
farad, 400 volts, exact capacity re-
quired to be found by experiment.

C1 Eleven Aerovox type P53 electrolytic
condensers, 8 microfarad, 300 volts.
C2 Acrovox cartridge condenser, .2 micro-
farad, 1000 volts.
3 Acrovox mica condenser, 003 micro-
jarad, 1000 volts.
C+ \erovox cartridge condenser. .13 micro- |
‘ farad, 600 volts.
C3 Aerovox type 1450 mica condenser,
0025 microfarad.
C6 Two Aerovox type 1430 mica con-
densers, 01 microfarad.
7 Aerovox filter condenser, 1 microfarad,
400 volts.
C3 Morrill tvpe 3014 condenser, 1 micro-

farad, 3000 volts.

L1 Two Kenyon BC350 niter chokes.

Pl Two  Clarostat  potentiometer: .
megohm.

P2 Two Clarostat  potentiometers, .1
megohm.

P3 Two  Clarostat  potentiometers, .1
megohm

P4 One Clarostat wirewound potentio-
meter, 50,000 ohms.

P5 One  Clarostat  potentiometer, .1
megohm.

P6 One Clarostat wirewound potentio-
meter. 30,000 ohms. |

R1 I.R.C. metallized resistor, 100.000
ohms, 2 watt.

R2 Two Acrovox cement-coate wirewound
registors 100,000 ohms. 20 wuatt.

R3 Rheostat, 1 ohm. 3 amp.

R+ [.R.C. metallized resistor, 2 megohms,
2 waltt.

R3 Acrovox adjustable  wirewound re-
aiztor 30.000 ohms. 73 watt.

R6 Two T.R.C. metallized resistors, 3000
ohms, watt.

T Two General Radio 306-P1 mercury-

vapor discharee tubes.

Kenvon B230PT, power transformer.
Kenvon B39PT, power transiormer
Kenyvon B25FT, filament transiormer.
Two Kenyon B12 Audio transformer, 1

T3
T+

' plate to push-pull grids.

Five Ebyv isolantite sockets: one
medium; two 6 prong and two 5 prong.

Five Eby No. 12 bakelite sockets: on 7
prong medium; two 5 prong and two 4
prong.

One dozen plain Eby binding posts.

One on-off toggle switch for 110 volts, a.c.

} Nine 1% inch bakelite knobs, 1 inch shaft.

One 7 wire cable and medium 7 pin plug.
| Two 4Y:-volt C-batteries.

l One 67Y5-volt B-battery.

[ One cathode-ray tube with two pairs of
deflecting plates and a modulating grid.
for television. Write to Electron Re-
search Labs, 41 Park Row, N. Y. C,, Jor

| further information.

7 prong
5
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KENYON

' pLICATum

Cathode ray tubes and applications are
new—hut not too new for KENYON
engineers. For KENYON has designed
special cathode ray power transformers,
coupling transformers, chokesand other
components to meet the peculiar and
irying requirements of this new art.
For experimental cathode ray work.
wherein cost rather than saperlative
performance is the main consideration,
standard KENYON components are
proving popular. For example:

RARIO NEWS Cathode-fRay
Television Sweep
Circmit
This _ingenious layout utilizes standard
KENYON components. The designers chose
popular-priced KENYON components be-
cause they combine the necessary performance
with a cost well within reason. The parts
list follows:
T1-Kenvon

Power Transformer

Tyve B250PT £11.50
T2-Kenyon Power Transformer
Type B39PT 14.50

T3-Kenvon Filament Transformer
Tipe B25FT 5.75
T4-2 lxenyon Audio Transformers
Type B12. 1 plate to nush

pull grids. for pair . 11.50
L1-2 Kenyon Filter Chokes. Type
LC350 v 8.00

Total Cost of Kenyon Compone:ts. $50.75

KENYON All-Purpoese
COMPONENTN

Chosen by the editors of RADIO NEW S for the
cathode-ray television sweep circuit layout,
line
in ils price

this
represe nts the
class.

popular priced RENYON
finest material abiainable

Properly designed. Honestly huilt. Generously
proportioned.  Uniformity of physieal appe
anee. Cases silver finished for that professio
touch in layouts., Performuance surpassed only
by  higher priced equipment, particul:
KENYON Laboratory Stundard Audio Com-
ponents, when price is purcly secondary

FREE CATALOG |

You can order the above-enumerated
items from your nearest radio supply
house handling KENYON products, 1f
necessary, write us for nane of nearest
KENYON representative. Literature
describing  the complete  KENYON
line. und containing much valuable
data on transformers. senl on regquest,

Kenyon Transformer Co.ine.
122-124 Cypress Ave.
New York City

&
WE DO OUR PART
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NEW SENSA [IONAL OFFER

10

P Y FOR TRAINING

To a few honest fellows I am offering an
opportunity to get a training and pay for
it after they graduate in easy monthly
payments. You get Free Employment Ser-
vice for life. And if you need part-time
work while at school to help pay expenses,
we'll help you get it. Coyne is 33 years
old, Coyne Training is tested—You ecan
find out everything absolutely free. Just
mail the Coupon for My Big Free Book.

Jobs Leading to Salaries of
$50 a Week and Up

Jobs as Designer, Inspector and Tester—
as Radio Salesman and in Service and In-
stallation—as Operator or Manager of a
Broadcasting Station—as Wireless Opera~
tor on a Ship or Airplane, as a Talking
Picture or Sound Expert—Hundreds of
.(I)pg)o'rtunities for fascinating Big Pay
obs!

10 Weeks’ Shop Training
AT COYNE IN CHICAGO

‘We don't teach you from books. We teach
you by Actual Werk on a great outlay of
Radio, Broadcasting, Television, Talking
Picture and Code equipment. And because
we cut out useless theor\, you get a prac-
tical training in 10 weeks.

TELEVISION

Is Now Here!

And Television is already here! Soon there
will be a demand for Television Experts!

e man who gets in on the ground floor
of Television can have dozens of opportu-
nities in this new field! Learn Television
at .Coyne on the very latest Television
equipment.

Talking Pictures
A Big Field

Talking Pictures, and Public Address Sys-
tems offer golden opportunities to the
Trained Radio Man. Learn at Coyne on
actual Talking Picture and Sound Repro-
duction equipment.

Get the Facts

Don’t spend your life slaving away in some
dull, hopeless job! Don’t be satisfied to

ork for a mere $20 or $30 a week. Let
me show you how to make Real Money in
Radio—the fastest-growing, biggest money-
making game on earth! Get my big Free
book and all details of my pay after grad-
uation offer. Mail the coupon teday.

H. C. LEWIS, President
Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. 44-3K, Chicage, 1.

Dear Mr. Lewlis:

Send me your big Free Book; details of your Free
Employment Service; and tell me all about your spe-
cial offer of allowmg me to pay for training on easy
monthly terms after graduation,

NAME e
Address
City....

| J. Phillips,

The DX Corner
(Short Waves)

(Continued from page 637)

Can.; D. R. D. Wadia, Bombay, India;
R. J. Heinen, Lake Arthur, La.; J. J.
Maling, Norfolk, Eng.; M. Kruger, Jo-
hannesburg, So. Africa; K. Boord, Smith-
field, W. Va.; R. L. Weber, West Mc-
Henry, TIl.; W. W, Enete, Rio de Janeiro,
Brazil; M. Mlckelson, Minneapolis, Minn.;
E. Fr Orne, Cambridge, Mass.; L.
Davis, Savannah, Ga.; O. L. Ramsey,
Struthers, O.; A. Faber, Hudsonville,
Mich.; R. Wright, Brooklyn, N.Y.; N. C
Smlth Sidcup, Kent Eng.; D. Wood, Sim-
coe, Ont., Can.; L. H. Collurn, Surrey,
Eng.; E. C. Webber, Roanoke, Va.; G.
Krebs, Louisville, Ky.; J. C. Hayes, Ra-
fael, Cal.; R. F. Fritsch, Baltimore, Md.;
F. Kutzner, Jersev City, N. J.; F. A.
Grissom, Roanoke Rapids, N. C.; H. Con-
rad, Killingly, Conn.; P. J. Kecks, Pitts-

burgh, Pa.; J. W. Bunnell, Springfield,
Mass.; W. A. Jasiorkowski, Milwaukee,
Wis.; G. M. Robison, Kansas City, Mo.;

W. W. Quondt, Detroit, Mich.; J. H.
Lindblom, Lansing, Ta.; J. Bews, Revel-
stoke, B. C., Can.; J. Leininger, Reading,
Pa.; L. C. Styles, Ingatestone, Essex, Eng.;
C. D. Moss, Dversburg, Tenn.; S. McNa-
mara, Brooklyn, N. Y.; W. G. Wey,
Marinette, Wis.; W. H. Fraser, Brace-
bridge, Ont, Can.; R. LeJeune, Green-
wich, Conn.; B. Orr, Bronxville, N. Y.; J.
Alexandria, Pa.; N. T. Hie-

stand, Auburn, Ala.; T. Sarnowski, Salem,

Mass.; R. Smith, Los Angeles, Cal.; E. |

Bergeman, Elgin, IlIl.; M. W. Moe, Mil-
waukee, Wis.; K. Eschw ei, Copiague, L. L.;
H. F. Drake, Clinton Corners, N. Y.; W
J. Pride, New York City; R. F. Bone—
steel, Indian Lake, N. Y.; P. H. Clute,
Hastings, Nebr.; O. G. Brush, Jasonville,
Ind.; C. Gerard, Evansville, Ind.; W. A.
McAlister, Hopkinsvilie, Ky.; J. F. Leon-
ard, Wayneshoro, Va.; L. Frost, Presque
Isle, Me.; R. L. Brown, Richibucto, N. B,
Can.; G. W. Renish, Jr, Omaha, Nebr.;
G. C. Dubbe, Walla Walla, Wash.; D. W.
Shields, Roseville, O.; E. S. Allen, Reed-
ley, Calif.; C. Will, Glencoe, IlIl.; W. E.
Doty, New York City; F. K. Harrison,
Hobbs, N. M.; P, L. Mygrant, Mineola,

N. Y.; D. Robinson, Cushing, Okla.; R.
Edkins, Transcona, Man., Can.; W. C.
| Couch, Asheville, N. C.; A. Leonard,

| Tex.;

Woodridge, N. J.; A. Hamilton, Somer-
ville, Mass.; R. Woods, Sand Springs,
Okla.; J. J. Kriz, Jr.; Bloomfield, N. J.;
M. H. Ryder, Beverly Hills, Calif.; D. E.

Bame, Copiague, L. I.; C. B. Meares, Ashe- |

ville, N. C.; R. F. Evans, Hershey, Pa.;
C. H. Skatzes, Delaware, O.; K. Judd,
Kent, England; T. Van Auken, Livingston,
J. R. Mappin, Avalon, Calif; J.

Haskell, Jr., Saugus, Mass.

Send in Your Reports

The Editors acknowledge with thanks
the assistance of public-spirited readers
who have thus cooperated to make these
columns so successful and helpful. Let us
urge our readers, one and all, to con-
tinue, in even a larger way, to send in
these reports. We would be grateful if
every reader who hears even a single sta-
tion would send it in to us with just the
data as to its wavelength, the time which
it was heard, etc. Of course, we would
prefer to get more information, including
the Best Bets in each listener’s locality, as
well as definite logs of stations, their
wavelengths and times of transmission.
Readers will also help by stating what
type of receiver they use in logging these
stations.

www americanradiohistorv. com

Rapro News ror Aprrin, 1934

CIRCLE the GLOBE

Ou can now receive foreign stations everyday on
lhe NEW POSTAL INUCERNATIONAL 8 tube
buperhetz-rod ne Custom built for the better

Wave Fan and Amateur. The B
lNTER\'ATIONAL employs a gonuine
RF re<s:lector stage, the new triple drawer Soils
ban read and many other muortant short
elopments too
Covers from 14 10 540 mete
A fine oustom buily profess)onnl Inptruent Sold
on a money back guarantee. You will be surprised
at the spocial low price. Send sump -mmedxazely
fom eircular No. 11 and schemetio diagra

5 in 1 Shortwave Baoster
Increase the eenstivity seleetivity mnd signal to
noise ratio 100%. Eliminatep repeal spats and
image froquencies. A Short Wave ector
and Booster that ig xuamnwed to work on nny
short wave set. ‘onnects .in_a ininute.
fowered AC-DC er batr.ery Uses 248 152025.

ta just what you have heen wmv.mg for, fiend 3
stamp for circulsr No. 120,

pos'rAL;@RAmd

133 I: Liberty

numeroua to mention

t, N .NV.

SUPPRESSED
KNOWLEDGE |
OF THE AGES

What strange powers did the enci-
ents possess? Where was the source
3 of knowledge that made it possible for ﬂnom to
perform miracles 2 Were these profound secrets
burned with ancient libraries, or are they buried
beneath crumbling Temple walls 7
These wise men of the past knew the mysteries
of life, and personal power. This wisdor is not
lost,—it is withheld from the mass. It is offered
freely TO YOU if with an open mind, you
R . wish to step out of the rut of monotonous
i existence and MASTER YOUR LIFE.

THIS FREE BOOK
Man's intolerance hos at times swept his
achievements from the face of the earth, yet se-
cret brotherhoods have preserved this sacred
wisdom of the ages. The Rosicrucians, one of
these ancient brotherhoods, INVITE YOU to
" write and secure & free copy of the "Wisdom
~ of the Sages.” W will point out how you may
receive age-old truths. You can learn to MAKE
YOUR LIFE ANEW—the fulfiliment
y of your ideals awaits you. Address: d,lﬂ
’\ Friar F. R. A,

: g ROSICRUCIAN BROTHERHOOD

i

=

2%

e
wsattonal

l

Loud Speakers

efficiency 2% to 25

ORMAL
watts—peak capacity 50 watts!
BUD'S new diaphragm and voice
coil assembly assure higher €fficiency
and far greater dependability! Write

literature on BUD units, all
aluminum, weatherproof “NATU-
RALTONE® trmnpets mierophones,
exciters, air column horns. 'Get details of FIVE=-
DAY FREE TRIAL and INFORMATION ON OHR
NEW HIGH FREQUENCY THEATRE UNIT.

BUD SP

TOLEDO OHIO-ZU.S. A

for

RADIO CITY LABS

ALL-WAVE RADIO
1934 Release
Send for Catalog R

30 ROCKEFELLER PLAZA
Suite 1217 oL & New York
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discount when purchased through an authorized NATIO

NATIONAL RADIO PRODUCTS

Shown below are a few representative examples ¢f National Radio Products. The list prices given are subject to 40%,
NAL CO. distributor. National Velvet Vernier Dials, Trans-

mitting and Variable Condensers, R. F. Chokes, Amateur Receivers (SW-3, SW-58 and 34, FB-7A, FBX-A, AGS

and AGSX), Short Wave Power Uni
cision and workmanship, and are universally used in Short Wave and

ts, and Short Wave Accessories are built to strictly maintained standards of pre-
Amateur Radio. The full line is described and

priced in our new and complete Bulletin No. 220, Write for your copy today, enclosing 6c to cover mailing costs.

STN Midget

Condensers
For neutralizing 245,
247, 210 and sinilar
tubes in amplifier, buf-
fer or doubler stages.
Isolantite insulstion.
Max. cap. 13 mmf.
3000 v. breskdown.
List price $2.00.

FB-TA

Coil Form
Made of R-39, special
low-loss dielectric.

Complete with
grounded metal end
handle,  air-dieleztric
padding-condenser, and
protective sleeve. List
price each $3.65,

For by-passing work on
screen arid or rlate
circuits of screzn 3rid
tubes or betwecen de-
tector and first audio.

res. 350 ohms.
Ind. 90 m.h. List price
without mount, $1.25.

Type 100

RF Choke
Isolantite mounting, con-
tinuous universal wind-
ing in 4 sections. Ind.
23 m.h. Distrib. cap.
1 mmf. DC res. 50
ohms. 1925 ma. List
price each $.75.

NATIONAL COMPANY, INC., MALDEN, MASSACHUSETTS

STD Midget
Condenser
Double condenser, 180°
SLVY plates, 5C mmf. per
section. Air gip, .026.
Isolan-ite insulation.
Constant-impedance
rotor connection, in-
sulated front-bearing.

List price $3.50.

NATIONAL
Sockets
National Isolantite
Sockets reduce socket
losses to a minimum.
Made in either 4, 5, 6
or 7-prong styles and
also special 6-prong for
National coils. Ea. $.60.

EMP
Condenser
Split-stator  condenser
for receivers and low
powe- push-pull trans-
mitters. 1200 v. break-
down. Air-gap, .023.
Standcrd size 100 mmf.
per section. List

price $5.00.

EM Equimeter
Condensers
For low powered trans-
mitters and  oscillators
1000v.and uncer. 180°
SLW plates. Isolantite
insulat on. Air gap,
.093. Caps. 5C to 1000
mmf. L st prices (without
dials) $2.50 to $5.50.

SEH Midget

Condenser
Like ha f of 2SE Con-
denser but with more
plates ¢nd air gap of
.0175. Caps. 200,250,
300 and 335 mmf. List
prices  (respectively)
$3.75, 34., 34., $4.95.

SEU Midget

ndenser
Heavy, double-spaced,
polishec, round edge,
270° SFL plates. Air
gap .055. lsolantite in-
sulation. 15, 20 and
25 mmf. zapacities. List
prices _(respectively)
$2.50, $2.75, $2.75.

NATIONAL
Co'l Cabinet
For storage and pro-
tection cf coils. Heavy
gauge brown moire
finished steel in two
sections, closing to
form a cabinet 9" x 8"
x 5. L st price $3.75.

Type R-152. RF Choke
Continuous _ universal
winding in sections

insulation.
Distrib. cap. 1 mmf.
DC Res. 10 ohms; con-
tinuous -ating 0.6, in-
termitten: 0.8 amps.
List pricc $2.25.

Type "N Diat
Solid German silver
4" precision dial with
original and matchless
Velvet Vernier mech-
anism. Machine divided
scale and vernier read
to 1/10thdivision. Ratio
5-1. List price $6.75.

Type B Dial
Velvet-Vernier
The smooth, National
Velvet-Vernier Drive
is positive and free
from back-lash. Varia-
ble ratio 6-1 to 20-1.
Horizontal diameter 4"/,
List price (without il-
luminator) $2.75.

Standard R-39
Coil Forms

Made of R-39 ultra
low loss form material,
for National SW-5,
SW-45, S\W-34, SW-3,
and SW-58Receivers. In
4,5 or 6-prong bases,
list price each $.75.

Frequency Meter
Condenser
For Amateur Frequency
Meters and Monitors.
Special circular rotor
plates permit use of
High C Circuit. Min.
cap. 40 mmf. Max. cap.
75mmé.List price, $5.50.

wann americanradiohistorv-ec&m
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2-SE Midget Condenser
Isolated rotors, elec-
trically independent,
prevent interstage cou-
pling through common
rotor and frame circuits.
Isolantite insulation.
970° SFL plates. 100
mmf. per sect. Air gap
.026. List price $5.00.

Stand-off
Insulator

Isolantite insulator with
3.point mount and 6/32
screw on top. Forcarry-
ing high tension leads,
mounting transmitter in-
ductances, etc. ist
price, ea. $.25.

Midget R-39

Coil Forms
For ultra HF use. Have
best form factor and
lowest RF resistance.
1" diam. 124" long,
1/16"  wall. Un-
wound and ungrooved.
List price ea. $.50.

NATIONALGridGrip
For attaching a wire to
the screen grid terminal
of AC or DC tubes.
Never works loose,
permanent contact.
For broadcast set tubes,
list price, ea. $.05; for
large tubes like 8792,
list price ea. $.10.

i

Air-Dielectric
Condenser-Tuned

IF Transformer
Standard in  National
FB-7A  and FBX-A
Amateur Receivers. 450
to 550 kc. tuning range.
Also made in 175 kc.
model. Listprice ea. $5.

Air-Dielectric
Padding Condenser
Shielded air-dielectric
padding-condenser on
Isolantite base. In 75 and
100 mmf. max. capacities.
Extremely compact. List
price {respectively), $2

and $2.925.

Low Frequency
Oscillator Coils

Contains two separate
inductances closely
coupled within a shield,
as used in the National
Type SRR 56 MC Super-
regenerative Receiver.

List price OSR $1.50.

=

ET Equitune
Condenser

The original National
“girder frame'’ con-
denser. Modified 180°
plates. Caps.150t0 500
mmf. Air gap, .093. List
prices $4.25 to $5.
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AMERICA TURNS TO MIDWEST!

AMAZING NEW SUPER-DELUXE

|6 TUBE ALLWAVE Radio

(9T0 2000 METERS-5 WAYE BANDS)

Is First Choice of Tlmusamls of Radio Fans ¥

Big FREE Catalog Shows@a = WORLD'S GREATEST
Sensational Radio Values [#fiox o RADIM™ VALUE

EFORE you buy any radio, write for T -
B this big new FREE Midwest catalog . .. : ;
printed in four colors. It has helped
thousands of satisfied customers save from 14 1 ¥ )
to 14 on their radios . . . by buying direct from | : - g -

the Midwest Laboratories. You, too, can
make a positive saving of 30%, to 509, by buy- \
ing a Midwest 16-tube de luxe ALL-WAVE" ; . ! k
radio at sensationally low direct-from-labora- 4 R

tory prices. You’'ll be amazed and delighted 3 i \
with its super performance! Broadeastsfrom

WI?Z

statioils 10,000 milles andl m(l)re’7 a‘{ay arg : b : ; Mmzsrﬂéﬁbms v /VeW
brought in . . . “‘clear as locals: ‘ou ge 2 ' L [ARE PRECISION 5 L ..
complete wave length coverage of § to ENGINEERED Del”xe A”dllof T4m rl/pe

2,000 meters (33 mego-
cycles to 150 KC.) Now,
you can enjoy the new DX
ing hobby . . . and secure
verifications from world’s
most distant radio stations.

s
-

< §l 30-DAY FREE TRIAL PLAN

STARTLES RADIO WORLD!

Try the Midwest radio you select from the free
catalog . . . in your own home . . . for 30 days be-
fore you "decide, Liidwest can afford to make this
sensational offer Leeatise, when you see and hear
thia bigzer, better  more powerful, clearer toned,
super selective ra ou will want to own iz—as
s0 many thousand¥ ol men and women have done.

40 NEW 1934 FEATURES"

This Midwest ALI-WAVE Radio hae FIVE distinct See for yourself the 40 new 1934 features that
wave bands ultra-short, short, medium, broadcast insure amazing performance. Here are a few
and long . . . putting the "whole world of radio at YOur of these features: Automatic Select-O-Band,
finger tips. Now listen in on all U. §. programs . ..  Amplified Autonmatic Volume Control, 15 New
Canadian, police, amateur, commercial, airplane and Type Tubes, Balenced Unit Superheterodyne Cir-
ship broadeasts . . . and programs from the four corners cuit, Super-Power Class_ A” Amplifier, 29 Tuned
of theearth. Thrill to the chimes of Big Ben from GSB, Clrcults, New Duplex-Diode-High Mu Fentode
at Daventry, England—tune in on the ‘Marseillaise’’ Tubes, Full Rubber Floated Chassis, Centralized
from FY A, Pontoise, France—hear sparkling music from Tuning, 7 KC. Selectivity, New Thermionic Rec~
EAQ, Madrid, Spain—enjoy opera from 12RO, Rome—  tifier, Automatic Tone Compensation, Audito- -
lsxstjn to tAhe ctalllof thikookabux-g bxrdlfg)md\’hzug rium Type Speaksr, etc. These features are usu~
yvdney. Australia isten to_Admiral Byrd's broad- in lling from $100 to 8150.
casts from “Little Amenm " Taylor, of Ocean Beach, GO R 4 %
California, wrote: “‘Heard KJTY, U. 8. 8.¢ 9ar Byxd
predmon i
RETGN|| near New Zea-
‘S:BAT 10N 5 land, broad-

ME IN 3 e 2 iy
|| ecasting phone
LIKE LocALs || 2891T8 DIORS . ; ’ L Recently; the Official Radio News Observer
Cravfordsuille,|| ¢ U. 8. A" : I8 for Pennsylvania reported that his Midwest
Ind. — I have ete. Never S - g Super De Luxe 16-tube ALL-WAVE radio
heard HVJ, before so maintained contact with W9XZ (Stratos-
Vatican C]tg much radio phere Balloon) when other sets lost signals.

Deestr, Gert || for o0 little NEW STYLE CONSOLES
many; and ¥ VIBC, Vene- w 0"" e'y ; Write quickly for your FREL copy of the new
r R e E °E Midwest cataloz. It pictures a complete line of
beautiful, artistic de luxe consoles and chassis...

:gela lThey cgn}e in mth|
e volume and elearness of

catalog,. in four colors! Sensational low
prices save you 30% to 509%,. You

any localfstatloa I logged I|
stations from Canada to

| can order your Midwest radio from
this catalog with as much certainty

?ubahfrom coast to coast.,
| JessE BaLLiNGER, 207 Bl |

JESSE BALLINGER, 207 BluffSt. | of satisfaction as if you were to
select it personally at our great

radio laboratories. Write TODAY!

LCOUPON TODAY/ YT TS
AMAZING 30=DAY FREEL TRIAL
OFFER ARND NEW 1634 CATALOG

DEAL DIRECY m| Aoluuimus

SAVE 7 507%

Increa,smg costs are sure to result in higher : MiDWEST RADIO CORP., AGENTS!
radio prices soon. Buy before the big ad- § peot. 491 Erake Easy
7 Yy
vance . . . NOW, while you can take advan- & Cincinnati, onie. e ——
tage of Midwest's amazmoly low prices. No middle~ Without oblmallon on my part send me | for D
men’s profits to pay! You save from 30% to 50% your new FREE 1934 catalog, and cona- | Details,

g_lete details of your liberal 30-day

when you buy direct from the Midwest Laboratories REE trial offer, Thisis NOT ap order.

..you get 30 days FREE trial—asJittle as £3.00 down
puts a Midwest radio in your home. Satisfaction
guaranteed or your money back. Our FREE catalog

shows sensational radio values. Write forit TODAY1 8 N2™®
MIDWEST RADIO CORP. s
OEPT. EEIN= CINCINNATI, OHIO, U. S. A. NS o

ooaoodo e et rooacoo
ML LTI TP PP  PEIS TITTT LI

Edpablished I920 Cable Address Miraco, ABC Sth Edition

www americanradiohistorv com
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foad What. TRI-TOWN RADIO AMATEUR CLUB
Says dbout Jhoir A.T. 1. TELEVISION OUTFIT

Ellemeir

Or. Norman F. i
says, ‘‘As an optical ex-
a8 pert, I find the A.T.I.
equipment in line with

X the finest precision suand-
ards. It broduces an ex
ceptlonally good m\aLre
‘ The sensluvlty is remark-

We Invite All Men to Write to Us

The Tri-Town Radio Amateur Club, WIMW]J, of
Ridge Park, Chicago, is the only Amateur Club,
we believe, that has its own Television Experi-
mental Laboratories. Their television test broad-
casts on the air will mark the beginning of local
amateur cooperation dedicated to the progress
and perfecting of Television. The enthusiasm
these "hams” show over their A.T.I. Television
Zquipmeant, and their appreciation of the coop-
eration A.T.I. Engineers have extended to them
is well reflected in their statements. We have
hundreds of letters from A.T.I. men throughout
the nation, expressing their enthusiasm about
A.T.I. Equipment and I's new method of
learning Televigion at home, with practical equip-
sment. The American Television Institute cor-
dially invites all men who are interested in
Television to write for complete information on
the new A.T.I. method of training at home with
actual working apparatus.

perfectly tc

Edward Gitbons, WOTAK
says, 'T ha
rvlt(kj\ A.T.1, equ:pment n
ends itsel

." experiment:]l work and

says. ‘'l am tremendously

v e workec impressed bs tr- size and
quality of * o1 r equip-

Y o ”” ment. The ¢z hode ray

hundreds of tests which y i th

give Yyou the entire 3rice you ask part is as food as any ex-
m pracncal kmwledze ox‘ nel ‘7' for the eomblets machine -; E perimenu:r would want."”

evisiol and trairing '’

A.T. . Equipment Includes:

Complete television transmitier and receiver, ca-
thode ray tube with large 7* screen, sweep cir-
cuits, photo electric cells, gas &rzs, 50 watt radio
transmitter, super- heterodvne ‘eceiver, hi-gain
transmission amplifier, prcjector. Mazdas, lenses,
loud speaker, meters, phores ard complete RCA
tubes. Large five foot steel rack and panels with
separate television receiver. “ormplete text books
and technical manuals. Te'evision can not be
properly learned from texts zlore, that’'s why all
this equipment is sent to yeu 2t home, and is
yours to keep. You learn by aciually doing tele-
vision work with your own eq:ipment at home
under our direction. We give yom a full engineer-
ing course in Radio, Televisior. and Electronics
with final training in our lakoratory in Chicago
under the direction of internationally famous
televisior. engineers. Emrlorment service given
to graduates.

Here is an actual photo of five
leading Chicago amateurs with
standard student A.T.I. Tele-
vision Apparatus furnished with
each course of training. This
apparatus is identical with the
regular A.T. I. Equipment Tri-
Town now uses on the air, for
their experimental Television
Broadcasts.

Mr. A. G. Roberts, r ‘ @. L. Dosland, WOITS
W)YIMF. says, *'1 favor says. '‘This equipment is
television equip- - practieal and lends itself

ment because it 1s thor-

ouzhly modern. Every admirably to experimental

d the study of

You Can Make 350 Experiments . .

With this A.T.I. Equipment you can make over
350 amazing, interesting experiments right in
your own home. You can procucz your own
Television program for a local audience . . .
-ransmitting and receiving the fazes of your
friends. You can_ build complete Television
Transmission and Reception Syst2ms, Television
Amplifiers, Radio Transmitters, Television Pick-
ups, Photo-Electric Relays, Light Beam Tele-
phone, Magic Lantern, Grid-Glow Alarms, Sound
Amplifiers, Photo-Electric Photometers. You can
make hundraeds of comparison tests that show
you Television and Radio in a quick, simple way

. much easier to understand than just mere
words in a book. The entire A.T.I. course with
all above equipment is remarkab'y low in price
and or terms arranged to suit yow. It costs you
ﬂ’\.;;thing to thoroughly investigate. SEND Coupon
Now!

A. T.I. TRAINING WITH COMPLETE EQUIPMENT IS AVAILABLE ON AMAZINGLY LOW EASY MONTHLY PAYMENTS

Ynee LESSONS 4. TELEVISION

HIS OFFER GOOD FOR A LIMITED TIME ONLY!

DON'T DELAY!

SEND THE COUPON NOW!

WAV, americanradiahistancecom

AMERICAN TELEVISION INSTITUTE
433 E. Erie St., Dept. RN 458, Chiicago. ilL
1 am interested in your special offer o7 4 free lessons in Tele-

vision. Please send literature and complete detas. No obli-
Fation.

PLET i (IR — P ——— Age...iiaraan
0 1 T R PP
City.... .. (A g A L A SRR . opaneirameitn d -
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The INFINITE IMAGE REJECTOR* is just one of the features of th,p"o Wi
SKY CHALLENGER II that makes it unique among communications Pece ers.
IP‘ Where ordinary amateur“receivers are designed to reduce image ratio to the ;
s minimum level, the Hallicrafters have gone a step further, and provide NE\he
\ means to completely eliminate image interference. Any amateur can appreci
) ate the value of this new Hallicrafters circuit, espegially when working the
: and 20 meter bands. Combined with the 1000° Spiral Band Spread, it
) sharp selectivity, and rigid, smooth-operating, mechanical superiori
O feature accounts for the instantaneous popularity and acceptance
x Sky Challenger IT by the amateur radio world. See it at your deale

T, for complete information.
% 9 Tubes 4 % 38 MC to 540 KC (7.9 to:¢
% Infinite Image Rejector % Recessed Main Tuuin

% 1000° Spiral Band Spread % ‘“S” Meter Terminals =~
% Extreme Selectivity % Iron Core IF’s '

N,

" All Hallicrafters Receivers available on Liberal Time Payiients

Leading Sports |l
Announcer Uses
Super Skyrider
Johnnic O’Hara,
WIOP, of KWK,

The Super Skyrider is
universally accepted
as the highest devel-
opmentincommuni-
cations receivers. Its
brilliant perform-
ance has-made it the
most-talked of re-
ceiver in the entire
amateur world. @

St. Louis, and one
of the leading
sports announc-
ersof thecountry,
says this of his
Super Skyrider:
“*This is the only
receiver on the
market that has
the rigid, busi-
ness-like build
and the perform-
ance of a com-
mercial job.’*

the hallicrafters inc.

2603 Indiana Ave., Chicago, U. S. A. e Cable Address ‘“‘Hallicraft’’ Chicago
{‘WORLD’S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS RECEIVERS"”
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