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NOW IT PAYS ME GOOD MONEY

| will train you to CASH IN ON RADIO'S
spare time and full time OPPORTUNITIES *

MANY RADIO EXPERTS MAKE
530, S50, 575 A WEEK
Do vou want to make uiore monev? The
world-wide use of Radio has made many op-
portunities for you to have a spare time or
full time Radio service Dhusiness of vour
own. Three out of every four homes in the
United States have Radio sets which regu-
larly require repairs, servicing, new tubes,
ete. Many sets are old and will soon be re-
placed by new models. I will train you at
home in your spare time to sell, install,
service, all types of Radio sets—to start
your own Radio business and build it up on
money vou make in your spare tiime while
learning. Mail coupon for my 64-page book.
It's Free—it shows what 1 have done for
others.
Many Make $5, 510, $15 ¢ Weck Extra
in Spare Time While Learning
Practically every neighborhood needs a good
spare time scrviceman. The day vou enroht I
start sending you Extra Mouey Job Sheets.
They show you how to do Radie repair jobs
that von can eash in on quicklv. Throughout
vour training ! send you plans aud ideas that
have made good spare time money—from $200
to $500 a year—for hundreds of fellows. I
send vou special Radio equipment and show
vou how to conduct expertments and huild etr-
enits which illustrate important Radio Prin-
ciples. My Training gives you practical ex-
perience while learning.
Get Ready Now for Your Own Redio Business
and for Jobs Like These
Radie broadcasting stations employ engineers,
operators, Station nianagers and pay up te
$5,000 a year. Sparc time Radio set servicing
pays as much at $200 to $500 a year—full

time scrvicing jobs pay as much as $30, $50, $75
a week. Many Radio. Experts own and operate
their own full time or part time Radio sales and
service husinesses. Radio manufacturers and job-
bers employ testers, inspectors, foremen, engineers,
servicemen, paying up to $6,000 a year. Radio
operators on ships get good pay and sce the world
bhesides. Automobile. police, aviation, commercial
Radio. and loud speaker systems are newer fields
offering good opportunities now and for the futute.
Television promises many good jobs soon. Men I
have trained arc holding good jobs in these branches
of Radio.

Find Out What Radio Offers You—
Get My b64-Page Book Free

Act Today. Mail the coupon now for “Rich Re-
wards in Radio.” It's free to anyone over 16
vears old. It deseribes Radio’s spare time and full
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J. E. SMITH. president
National Radie 1nstitute
Established 1914

The man who has dirceted

the home stwdly tralng r
of more men for (e Radio &
Industry ihan any other t F
nun IR Ameriea.

time opportuunitics and those coming in Television;
tells about my Training in Radie amd Television;
shows you actual letters from men 1 have trained,
telling what they are doing and earning; shows
you my Money-back Agreement. Find out what
Radio offers YOU! MAIL THE COUPON in an
envelope, or paste it on a penny postcard—NOW1

J. E. SMITH. President
National Radio Institute, Dept. 7HR
Washington, D. C.

_ MAIL FOR 64-PAGE BOOK FREE

Dear Mr. Smith:

NAME

ADDRESS

www.americanradiohistorv.com

3 J. E. SMITH, President, Dept THR
1 Notional Radio Institute, Washington, D. C.
b

1 L M. S = Without obligating me, send “Rich Rewards in

Radio, which points out the spare time and full time opporiunities in
Radio and explains your 50-50 method of training men at home
in spare time to hecome Radio lixperts, and start their own
Radio business without capitai. i

CIT il

{Plcasec Writc Plainly.)

AGE

STATE. ..
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More FOREIGN STATIONS with Less Noise and Greater Volume THAN EVER BEFORE

The sensational long distance performance and per.
fection of tone achieved by the New Custom-Baih
Seott “Philharmonic™ is Jue to a large number of
exclusive developments perfected in the Scout Re-
search Laloratory.

Increased Wave Length Range
From 3.75 to 2000 Meters
Tunes Every Broadcast on the Air

The Scont “Philharmenic’” has a tuning range from
3.75 to 2000 meters, making possible the reception
of special Experimental and Television sound hroad-
casts on the Ultra-Short Waves—Foreign stations in
all parts of the world on the Regular Short Wave
Baid—All of the stations on the Standard Broad.
cast Band—Aviution and Weather reports on the
Long Wave Bund—covering efficiently a greater
wave fength range. we Lelieve, than any other radio
receiver in the world today.

Super-Powered for QUIETER Foreign
Reception from All Parts of the World

When vou hear Foreign stations coming in on the
New Super-powered 30 Tube “Philharmonic’”, you
find it impossible to Lelieve you are listening to sta-
tions thousands of miles awav—The extremels high
degree of usable sensitivity on all wave bunds is
largely dive to the efficiency of the highly developed
Twe Stege RF. Amplifier-—=The Four Stage I. F
Amplifier—und the 20 Watt Class A Audio Amplifier,

New Variable Wide Range
Band-Pass Selectivity

On the New “Philharmonic” an exclusive method
developed in our Researclh Laboratory continuously
varies the Selectivity from 2 to 16 Ke., enabling vou
to reach out and bring in weal: distant stations which
ordinarily would be completely blanketed by inter.
ference from powerful local stations en adjacent
channels.

Scott Demonstration Salens
New Yark City Los .Angeles
630 Fifth Ave. 115 Neo. Rebertson Blvd.
Labarateries
Chicago—4440 N. Ravenswacd Avenue

Four New Developments Revolutionize
Tone—Amazes the Music World

Unquestionably. one of the most ontstanding fea-
tures of the Scott “Philharmonic”™ is the ulmost
unbelievable realism of its tone. This is due
largely 1o a number of recently perfected de-
velopments, among them: (1) New Scott.
Amplifier developrment (Scott Patents Applied
For) which automatically band-passes the R.F.
stages to 18 Ke. (on broadcast hand) and variable
I.F. Selectivity, enables all frequencies up to 16,000
cycles to be reproduced. securing true high fidelity
reception. (2) NEW Scott Bass Bi-Rcsonator Sys-
tem (Scott Patemis Applied For) which provides
perfect reproduction of bass or lower tones without
muflling reproduction of speaking or singing voice
on higher frequencies. (3} Special Tone Balanced
Volume Control scientifically designed to jollow re.
spouse of edr to all Jrequencies at varying degrees
of rveolume. (4) New Inverse Feed-back System
whieh automatically euts down “peaks” and brings
up “dips” of loud speaker, giving finer and more
natural reproduction.

Perfected Push-Pull Built-In
Yolume Range Expansion

A special Push-Pull Program Volume Range Expan-
sion circuit developed in the Scott Research Labora-
tory provides a renge of 15 db enabling the dynamic
variations of all programs to be restored to their
original volume range. Until you have lheard this
new development, whick restores the dynamic vol-
ume, it is impossible to realize how fine both radio
reception and pliono reproduction can really be.

SEND COUPON NOW FOR SPECIAL OFFER

interested me.

Scott Laborataries).

www americanradiohisetorv com

Newly Developed Circuit Suppresses
Scratch On Phonograph Records

A development of the Scott Research Laboratory
(Scont Patents Applied For) ar last mukes possible
the fuull enjoyment of phonograph reproduction, for
it atomatically suppresses the scratch on the record,
but does not affect the full reproduction of the
higher frequencies ut noermal rvelume. This very
outstanding development for phonogruph record
reproduction cannot he realized until one has ae-
tually lisiened to a phonograph record plaved in
the ordinary way, then with the record scratch
eliminated. This is undoubtedly one of the most
outstanding developments in phono reproduction.

Guaranteed for 5 Years Against Defects

The “Philharmonic™ is enstom-built in limited
numbers, with such extreme precision and with such
high quality parts, by highly skilled laboratory
technicians with many vears of experience in the
construction of Scott Receivers, that it is guaran.
teed against defects (except tubes) for FIVE
YEARS 20 times longer than the wusual 90-day
guarantee of production type receivers.

Prices No Higher Than Many Qrdinary Radios

Contratry to general opinion, Scott Receivers are
priced no higher than many ordinary radios. They
are sold only Jdirect from the Scott Laboratories—
there are no dealers—lhus &aving vou the is-
tributor and ordinary radio dealer’s profit.
30 Day FREE Trial . . . Liberal Terms

Try the Seott ““Philharmonic”” in Wour home for 3¢ dava ' If it s
no! flner and beiter in every wal, pou can return if at guy tme

during this period and yowr money will Le promptly réfunded.
You ean buy on our libéral Budper Plan termas; i deaired.

DURING NEXT 30 DAYS

E. H. SCOTT RADIO LABORATORIES, INC.
4440 N. Revenswaod Ave., Dept. 5N7, Chicago, U. S. A.

Your brief description of a few fectures of the New ''Philharmenic'’ has
] Send full details, prices and special offer you are making
during the next 30 days.

|
|
|
{Naot sald thru dealers—sald only direct from |
|
|
|
|
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Pages From A

eroicenan’s

‘DIARY

“ ¥ UST in time,” said Jerryv, as I walked

J in. “You're wanted on the phone.”

He pushed it toward me.

“This is Dr. Blank,” a voice said. “I
made arrangements last night to have you
help us out at the Annual Banquet of fhe
Faculty of the University. I trust vou will
find it convenient to come as soon as
possible. There is much work to be done
and as the success of our entertainment
depends upon the proper functioning of
our sound equipment, weé want o have
everything installed and tried out well
ahead o1 time. You nave oeen hignuy
recommended and we are depending on
vou.” I glanced at the appointment sched-
ule and noted it had already been filled in
for this job. Told him I should be de-
lighted to come immediately.

“You see,” I told Jerrv, “with all their
engineers and scientists to choose from, still
the University had to pick me for this
important job. Not that I want to brag—

“No,” he interrupted, “vou always were
a shrinking violet.”

“I might add,” I emphasized, “that he
said I had been highly recommended. Just
try and lavgh that off!”

Highly Recommended?

Jerry looked up. “I recommended you,”
he said. “Dr. Blank dropped in last night
and said he wanted a fellow who knew
enough to turn a switch “on-and-oif”
when told to, able to operate a volume
control, husky enough to jackass a lot of
heavy equipment around and vet so dumb
that he wouldn’t understand what was
going on when the professors let themselves
go. Try to make a good impression when
vou snap the switch and don’t fall over
the equipment. You needn’t worry about
anvthing else.”

I was just thinking up a nice, snappy
come-back, but two of the professors
arrived with the University truck and
asked me to load some of our apparatus in
with their sound equipment. When we had
finished, thev sent their driver on his way
and asked me to come along with them.

We hailed a taxi and ¢limbed in. I asked
Proiessor Smith, the larger of the two,
what we had to do first. .

“First,” he said, “*we'll have to stop off
and pick. up some dummies.” I looked at
him sharply. After all, I had had about
all T could stand {rom Jerry this morning.
Was this bird also getting fresh with me?
He had scemed so friendly, too. But he
said no more.

Dummies Galore!

We pulled up beiore a theatrical supply
house in the heart of the city and loaded
up eight stulfed, full-size dummies. There
wasn't room in the cab for more than four
of them, so the driver sirapped the others
outside the cab, and tucked a couple of
strav legs behind the license plate bracket.
Then we wedged ourselves into the car. I
had to take one of the dummies in my lap,
a big fellow dressed up in convict’s stripes.
I wondered what they were for but asked
no more questions.

The taxi threaded swiftly through the

Ravio News ror Aveusrt, 1937

Ahiny P VonLisg

SERVICEMEN, LIKE POLICEMEN, MEET “QUEER"” INCIDENTS

In the line of regular duties, servicemen sometimes find they hrve to help svith

things other than serwvice awork but these often, as in this case. vend to break the

mounelony as avell as help to cstablish betier relations betzrveen the vadioman and
his clientele,

heavy mid-town traffic, aumid o¢casional
cheers {rom onlookers. A little girl, stand-
ing on the back seat of a sedan in front of
us, gazed at us through the back window
with a puzzled frown. I waved the con-
vict’s arm and she laughed delightedly. A
drunk on the sidewalk stared unbelievingly,
reached into his back pocket and pulled
forth a hali-finished bottle of whisky, hesi-
tated a moment, then cast it against the
curb and rushed blindly into a drug-store.
As we made a left turn, the broad back of
a traffic cop presented itself within easy
reach. I tapped it with the convict’s arm.
He turned, horror and amazement flashed
across his ruddyv face, then slowly dissolved
into a sheepish grin. Professor Smith
dozed, the other Professor, whose name I
did not catch, stared straight ahead. Both
were seemingly unconscious of the pro-
ceedings,

Lots of Equipment

We pulled up at the service entrance of
a large building and unloaded. The truck
also arrived shortly and what a pile of
equipment we had! Two P, A, amplifiers
and speakers, two turn-tables, one pre-
amplifter and three mikes and an electronic
mixer. Since this was a d.c. location, thev
had also brought along a 1 kw motor-
generator. These, along with cables, tools,
etc., we carted up to the banquet hall.

The place was nicely laid out for p.a.
work. The main hall had 2 sliding parti-
tion so a small, closed-off room could be
formed at one end of the hall, Here we

HESE records from an anony-

mous servicernan’s diary should
be of decided interest to wveteran
servieemen, as swell as to those
whose experience in the service
field is more limited. Written by
a2 man who “knows his stuff,”” and
shot with an oceasional outerop-
ping of humor, these items pro-
vide many hints not found in text
books. More of these pages will
appear from time to time.

www-americanradiohistorv.com

instailed everything but the speakers. At
the other end of the hall, the two speakers
were installed; one under a long table and
the other on a large baffle, at the far corner
of the room. Both were concealed by
drapes. 3500-ohm lines were run back from

-each spcaker to the main amplifier, a 60-

watt job with push-pull 6L6 tubes in the
output stage. The output of a Western
Electric mike fed into a battery-operated
pre-amplifier, then into an attenuator and
into the 5C0-ohm high level amplifier input.
A similar method coupled the turn-table
pickups to the amplifier, without, of course,
the pre-amplifier.

Tests showed that far more gain could
be had than was necessary when operating
the mike, without acoustic feedback, even
when the partition was slid back a couple
of feet. The loudspeakers were about 130
ieet away. We tried out the sound effects
—chimes formed by two pieces of short,
heavy brass tubing—and a dial telephone
assembly connected in series with a bell. All
okay. I wandered into the banquet hall to
see what the professors had done about
decorating the place.

The dummies had been dressed in caps
and gowns and were seated at the speakers’
table, four on-each side of the vacant center
chair, which was reserved for the speaker.
It looked strangely like the Supreme Court
with its normal peace-time quota of nine. I
noted that the space formerly occupied by
Justice Van Devanter had been filled by a
female figure, closely resembling Madame
Perkins. But I shouldn’t think it fair for
the President to go to such extremes Lo
force resignations. And he promised us
yotng ones, too.

Horses, Horses, Horses!

Behind the speaker’s table, Professor
Smith was hanging a painting, the southern
view of a horse headed north. A rather
unconventional  representation, but I
thought it very good. The head was turned
and the teeth bared in a cheer{ul grin. The
eves were bright and rolled roguishly up-
ward. .

“How do you like our horse?” Pro-
fessor Smith asked.

I told him I thought it very fine.

“Can vou think of a good.title for the
picture ?” (Turn to page 105) '
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czzz/; NEW

> MSTERPIECE

A spectacular new custom-built radio with performance
and construction features found in no other receiver
ever built...the entirely new MULTIBAND interlocking
selectivity system .. . the exclusive BIFARIAN theory
of sound waves...new Electronic Volume Expansion...
unheard of freedom from noise. So super-sensitive it
gets the world using only an ice-pick for an antenna!
And you can own one built to your individual specifi-
cations on easy terms. Write or mail the coupon for com-
plete detailed information on the greatest achievement
in radio history—the new MASTERPIECE V1.

“THE INDIVIDUALLY CUSTOM-BUILT RADID”

McMURDO SILVER CORP.

2900 So. Michigan Blvd., Chicago, I, U.
NEW YORK SALES AND DEMONSTRATION,
63 CORTLAND STREET

McMURDC SILVER CORP.
2900-A So. Michigan Blvd.
Chicago, Ill, U. S. A,

MASTERPIECE VI,

69

f

4
)

S. A

)

MAIL THIS COUBON

Please rush me delailed information on the NEW
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UIMALLORY

Replacement Vibrators
for more efficient, more dependable servicing !

Servicing is never a question for the man who depends on Mallory (8 contact)
Replacement Vibrators. Why ? Because they create new standards of vibrator
practice. They save time, inventory — stock investment. They are depend-
able in scrvice, easy to install — and cost no more than ordinary products!

Use Use

MATLoRY [Eeinl YaxLrY

REPLACEMENT < : REPLACEMENT

CONDENSERS... VIBRATORS ] 7 VOLUME CONTROLS

“WwWw.americanradiohistorv.com
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Hard-to-Get

TUBE

DATA

This symposium of tube operating data on all available tubes used in
America for transmitting and receiving makes this issue of the magazine
the most useful of the year to all our readers, especially to all technicians,

servicemen, engineers and experimenters.

Tell vour radio friends about it!

By the Editor

for receiving and transmitting purposes is printed

in the following pages. This is probably the most
important and useful contribution that will appear in any
radio magazine during the yvear 1937. When you want
operating data on a tube, you usually have to scramble
around through 15 or 20 catalogs of tube charts from
various manufacturers and often you cannot find the
exact data needed. For transmitting there is very little
data published. Here in one methodically arranged unit
the readers of RApro NEws have all this data at their
finger tips.

The tube charts were prepared through the collabora-
tion of our Technical Editor and Fred Seid, both with
many vears of experience in tube work, who spent the
better part of a month collecting the needed special data
from manufacturers and
laboriously arranging it in
usable form. The editors

!. COMPLETE Tube Chart for all types of tubes

TUBES ARE THE “HEART” OF RADIO .
Al radie receivers, transmitters, testing equipment, measuring
apparatus, facsimile and even telewision set-ups utilize from

characteristics are given -twice for added convenience.

In all cases of push-pull service where the notice “(2
tubes)” appears under applications, plate current, screcn
current and power output shown is the total for two
tubes and the load impedance given is “plate to plate.”

The characteristics given by the manuiacturer show
conditions as amplifiers where there is no appreciable
voltage drop across the plate load. Therefore, tubes like
the 6R7, 55, 83, 36, etc., have additional information
for application as resistance-coupled amplifiers. In this
case the “output” columns give the output in volfs. This
information is given for one set of conditions only—the
one which is most generally used. Other conditions were
shown in the articles on resistance-coupled amplifiers in
the June and July issue.

All tubes with octal bases reserve pin Number 1 for
connections to the shell.
When the tube. is a G
tube, this pin has no con-
nection. In order to save

feel that this great con-
tribution for design and
operation purposes makes
this issue of Rapio NEws
an outstanding one that
should be kept through-
out the year for ready
consultation.

Tubes Grouped

The receiving tubes
have been arranged in
groups, each group of one
common filament voltage.
Tubes in each group are
arranged numericallv and
alphabetically. In cases
where a tube has charac-
teristics equivalent to an-
other tube in the same
group, the data is .given
once and reference is
made to the equivalent.
When the equivalent tube
is in another group the

one to fifiy tubes of warious kinds for proper functioning. Photo
shows U. A. Sanabria of the De Paul University Laboratories
with his new avire-line televisien transmilter. I uses many
different kinds of tubes and for checking purposes Mr. Sanabria
employs an oscillegraph-awebbulator, showrn above transmiller,
of the Triumph Manufacturing Company that alse uses a
nunmber of tubes for the indicator and the oscillator.

www americanradiohistorvy com

space no extra base dia-
grams have been made of
equivalent metal and G
tubes. The 25A7G is the
only exception—its pin
Number 1 connects to a
cathode.

Rectifier Data

The last two columns
of the rectifier chart
shows the maximum volt-
age obtained at the input
of the filter for an 80 ma.
drain. Where the tube
has a maximum rating
less than 80 ma. output
voltage for maximum cur-
rent is shown. In all
cases, this voltage is ob-
tained with the maximum
allowable a.c. voltage per
plate as shown gn the
same line in the chart.
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By The Associate Editor

Unique Zero-Bias Tube
While the new Amperex ZB120 type
transmitting tube, recently made available
for the amateur, is a general purpose tube
adaptable to various classes of r.f. and a.f.
operation it was engineered with specific
design constants to make it particularly de-
sirable for use in zero-bias class B audio-
amplifying circuits.
General Characteristics
Amplification {actor 90
Grid te plate transconductance
at 100 ma. 5,000
Filament voltage 10 volts
Filament current 2 amps.
Maximum allowable plate dis- .
sipation /> watts
The manufacturer points out that the
amplification constant of 90 is sufficiently
high to allow praclical zero-bias operation,
that the magnitude of transconductance
serves to reduce the plate distortion in-
herent in conventional hi-mu tubes and to
keep the power output at a high level.
Further, the high power-output is obtained
with relatively low voltages and the high
input resistance together with the con-
stancy of this characteristic make possible
practically distortionless operation, at ex-

ceptionally low driving power. Operating
characteristics for this tube for all classes
of services are contained in the Trans-
mitting Tube Chart given elsewhere in this

issue.
866 Jr.

The Taylor Tube Company announces
the 866 Jr. hali-wave mercury-vapor
rectifier. This new tube fils a real need
for a low-cost tube to meet intermediate
power requirements. It is intended for
use in power units delivering from 600 to
1000 volts d.c., where the standard tvpe
rectifier designed for receiver use will not
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AND NOW, A TWO-INCH, HIGH-VACUUM, CATHODE-RAY TUBE

The popularity of the recent one-inch cathede- -ray tube has acqguainted many ex-
fmrunenfeu with the advantages that can be gained by using a cathode- -ray escil-

loscope in radio service averk.

This new tweo-inch cathode-ray tube, just an-

nounced by the Allen B. DuMont Laberarories, awill produce bigger image.s pro-
viding as it dees four times the screen area of its predecessor.

stand the gaff and where the power capa-
bilities of the heavy duty 866 are not
required. A constructional feature of this
rectifier is in the use of the multi-strand

T
filament said to have twice the emitling
surface of the nickel alloy ribbon type

filament.
General Characteristics
Fil, volts 2.5 v.
Fil. current 2.5 a.

Aax. RMS ace. wolts 1250
Max. d.c. per pair with
cheke input 230 ma.

Physical Characteristics
Max. length, inches 3514
Max, dia., inches 214

UX ceramic hase

New Tubes

New York, N. Y.—Two new tubes were
recently announced by Sylvania; these are
designated as 6ZY3G and 6Z7G. The
6ZY5G is a full-wave, high-vacuum rectifier
of the heater tvpe. The filament rcquires
6.3 volts at 0.3 amps. The maximum a.c.
potential per plate is 350 volts rms.;
maximum output current 35 ma; peak in-
verse voltage, 1000 volts; peak plate cur-
rent 150 ma. per plate; maximum potential
between heater and cathode, 400 volts. It
employs an octal 6-pin base; connections
arc shown in circuit 6M on the tube-base
chart in this issue.

The 6Y7G is a double triode, intended
for Class B service. It can deliver a maxi-
muin of 4.2 watts output with a 180-volt
plate supply. The filament requires 6.3 volts
at 0.3 ampere.

RCA 887 and 888 Water-Cooled
Triodes

Two of the latest transmitting tubes to
be introduced by the RCA Manufactur-

www.americanradiohistorv.com

ing Company, are the types 887 and 888,
water cooled transmitting triodes. They are
designed to provide high power at ultra-
high frequencies. Alike in fundamental
design these new tubes feature low inter-
electrode capacitances, low lead inductance,
attached water jacket, high ouiput cap-
ability and no internal insulating material.
The type 887 is a low-mu tube, amplifica-
tion factor 10, whereas the 888 is a high-
mu, amp. factor 30. The latter tvpe is
shown in the illustration. When used as
oscillators, these new tubes can be operated
with the maximum power input of 1200
watts at frequencies as high as 240 mega-
cvcles (wavelengths down to 1.25 meters).
In r.f. amplifier service, either tyvpe can he

used with maximum input at frequencies as
high as 300 megacycles.

Tentative Characteristics

886 887
Filament valtage (a.c. or d.c.) 11v 11 v,
Filament current 24 amp 24 anip
Direct mlerelmlrnde L‘amcltances
{approx.)
With Grid Shield and Water Jacket

Grid plate 7.8 mmfd. 6.9 mmfd,

Grid filament S8 mmfd. 2.5 mmfd.

Plate filament 25 mmfd, 2.7 mm(d.

Tyne of cooling Water and forced air

Maximum Ratings and Typical Operating
Conditions
As r.f. power amplliier—Class, B telephony

Carrier conditions per tube for use with a max. modu-
1ation factor of 1.0

888 887
D.C. plate voltage 3000 3000 max. v.
I.C. plate current 200 200 max. wa.
Plate input 600 600 max. w.
Plate dissipation G600 600 max. w.

Typical operation:
D.C. plate voltage 2500-3000 v.

(Turn to page 124)
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DESCRIPTION FSQESE CFUI%! CA%%‘J;ADNCES TYPICAL OPERR]AT“\JG CONDITIONS
RENT PLATE} SCRCON: CUT DLATE SCR) Re | MAX
GLass| FIL |SOCKET [apdGRID] IN [ouT | APPLICATION  [supleaip|troL|OFF [cuRlcuri At oﬁMgwcq-’lc"po”"“'s‘pé's?sAE
TYPE| 0G4 oR counecTion PLATE| PUT [PUT orrshours 2@ S AS|RENTIRENT TORTED TANCE
METALIN TR | €HART] ITSIVOLTS| Goirs voiTs| MA | MA MHOSIOLTPUT OHM S
Wnll SPECIALSPIN GRID LEAK DETECTOR] 45 +A
4 F
a7 © | 7 [w|035)3.5125125] amievieren |al e TIRI|EElENTIRom Te000
1 -10. [ 4 0401 | 5000
SM.4PIN NON.- MICROPHONlc Q0 -4.5 19 8.2 IZ500] e10 1 5C00
BE4|TRIODE) G| F |*"45 Q25 AMPLIFIER i35 o0 B.2 12700] 645 5660
15 VOLT DETECTOR AND AMPLIFIER TUBES
16|TRIO l [ |ME°44"N! 1 8617 [-71 T29] 9.5 |8900]935] I
DEl 6| F ["25 AI‘OS] [ J AMPLIFIER [i80] __[®s5] _[62] |83 |7300]ii50] !
NARIABLE Ml SM 4PN A.F. AMPLIFIER |180]6Z57-3 [-15 [2.3]0.8] 750 meo [750]
1A4 PENTODE G| F 4 4 006010007146 | |.} 1P S0 [67.51-3 | -15 |1<21°-9[415I:°"§‘Z1710|
M I X E R Si3c|©%5]-5 [OSCILLATOR PEAoK &4VOLTS
1A6 PENTA GRID| clE SM.G PIN = o8] S € | coMN- [PSCILLATOR SECTION] 135] ®61= 5000 0nms | 2.5] O 2] To1
= [ =
CONVERTER ea [P9%025[105| 9 VERTER|mixen secrion H32Je28]=3 F2a5 15134 e300 O o A
. 5 ; AL
180]675|-3 [-8 [ 1.7]0.6]1000] 1=, [650
B4 pentonE SM4PIN REG ISPV RIER 50]625(-% [ -5 [1.6]0.7[550] 4.5
{' H|PENTODE| G ( F 4 J CO€0 0007 5 P BIASED DETECTOR 135 45 [-6 290
5 (8T GRID LEAK DETECTOR | 135] 45 [6RID CONDENSER:QO0025 |, RG. I-3 MEG. Q.1 MEG
uo- SM.6PIN
482 Friope | © | F [ Nooeo| 3.6 1.6 | 19 [ IRIQDE SECTION Tizs] |3 o8| |20 [sso00[s75
151 € [ OSCILLATOR [13550000 oRs| T €1G.2 ANODE SUPPLY THQOU H 20000 0
IC 6 [SWAGRD) (ot o |SMEPING oz | 10| g |CON-LSEcTioN [ieolemoieax[ 55703 }"’v BY PASSED BY 61 MED "
CONYERTER A VERTER| MIXE R 125{67.6| -3 | -4 | 1.3 ss0000] 300 ccwznsmu =6.5
AL — SECTION 180(67.5| =3 | 14| .5 1 150000] 325 |CONDUCTANCE [le = 7
| OCT.
IC7G | Suvenren| & | F [O°EX” SAME AS | C 6
VARIABLE
1056 [penrane] G | F |oC57em " SAME AS | A 4
PENTAGRID OCT.BPIN
107G leonyertes]| © | £ [T ga SAME AS | A®
OCT.7PIN
IESE|PENTODE| G | F |5 SAME AS | B 4
DOUBLE OCT 8PIN CLASS A PUSH-PULL AMP[IZ5[135(-7.5 AT 5 |24000P.70-P
IE7G PENTODE G| F 88 0240 CLASS A (ONE SECTION) |I35[135[-45 1512 1]350] =&t [1600 =
1Fa [pentooe| & | £ [*M 3™ o120 CLASS A AMPLIFIER H23{!25145 128 ga0lsig 1700lo.34] 16000
I FSG[PENTODE] G | F [OCL7PN 5AME AS I F A ' il '
PE N RFE. AMPLIFIER [180]625]-.5]-12 [20]0 6] 650 ’:;..? 650
-0I0DE % Ro. [CAINP: T T35, = - -
IFG ::: O':’E 6| F 5"%‘{’)‘"” 0.060[0007| 4 | 9 |TODE |AF RESISTANCE| 13513510 |02 PRET Ges e oty
T
UNIT| ampLiFrer [135]1ss |-20ksms|oaa :é; :"6 o.62 3?&?;:31‘;’;%’0‘2“;:
DUC-0IODE CT. 8PIN
IF7G| pemroce| © | F |° ' SAME AS I F&
1656 | PENToCE | & { F |°T 7PN o.|1o| L IAMPLIFIEQ,CLASS A |30[90|-6 8.5 |2.7 | 200 [i35000{1500 |[0.2 | 8500
1H4G| TRIOO E G F_|ocnrawiy S AN E A S 20
0UOo-DIODE OCT, #2104
IH6G|rricpe| G| F - SAME AS |B5/25%
|J©0 [DOUBLE TRIONE| © F JocT.arin 5 A ME A S 19
1.5 PIN 135]167.5]-1.6 1.85[0.3[600 %8 [750
15 |PENTODE| G | H 50 (0220001 (235780 | R.F.AMPLIFIER e7.5167 511 5 1.85]| 0. 5450 | 58> | 71 O
bovBLE SM.EBIN CLass B8 AMPLIFIER [IZ25 Q 5-13.5 AT 121 10000 Pro P
19 TRIGOE G F GC o.160 (TWOC sEcCTIioNSs) |IZ6 -3 2-12.5 | PER 130 1.9 | 10Q00Pw P
I35 - o.5-1_) Tv8f 95 1.6 | 10000 ProP
140 135 3.1 5.3 [10300] 300
CLASS A AMP. i35 =] 3.0 9.3 [10800] 900
SM.4PIN 9C -4.5 2.5 5.3 [1ogo| 850
30 |TRIODE| G | F |, |ooeo 6.0 |50 2 (‘:’:'QATSYE;;;D?L':’:; 1575 i3 j8000
CUASS BAMP{2TUBES) [152.5 -5 (a7 | DAVYING POWER GOMW] 2.} 8060 Pro P
BIASED DETECTOR =) -i8 1 1 I
GRID CIRCYIT DETECTOR |45-MAX | GRID CONDENSER 0.00015 MFD. LEAK -5 MEG.
SM_4 PIN 1180 ] -30 .3 2.8 [3e00[1050] 0375 5700
3| |rriobE|l 6| F ae [O430[5.7 |3.5 2.7 | CLASS A AMPLIFIER[TZE 115 5.0 3.8 [4100] 525 [0.185 7000
180 ]67.5] -3 I.7 | 0.4|780 | L= |650
32 |retaoe| G | F|™MIFN [oceolo.os] 5.3 105 R.F. AMP. Z567.5] -5 17 [0-4[6i0 (&5 [640
BIASED DET. 13516725 -© 0.1 MEG.
M. SPIN 180]1B0 | 18 22 | S | 90 |55000|1700] 1.4 G000
33 [pentopE| G | F ™G |oeo CLASS A AMPLIFIER j—aphseims 14.5] = | 70 |59000] 1856] 0.7 | 7000
m— . 180]675] -3 [-22.5]2.8 [ 1.0 [620[L%,.[620
- R.F. AM 1R 136]e7.5 { -3 [-22.5]2.8 | 1.0 | 360125 ] €00
34 |PENTODE| G| F 44 [ooe00015| 6.0 (1.5 PL ER P (A2 A BT E ol W ) B T
MIXE 2 677-167.6] -5 | OSCILLATOR PEAK: 4 VOLT S
CLASS B AMP.(2TUBES) [180 [e] 4 T 2.5 12000 Pre P
49 |tetrooe| G E [MSPH .10 & AMD G, CONNECTED ToGETHER| 155 ) 1.6 T ] 2.3| BOOOPTeP
5C 11000
oo TN ANR - AIES 10 60 I4’-7 I“75 4125 [O-17 §49600(ns SRIVER)
20 |[TRICDE| & | F *G A32| 371 241 2.3 AMPLIFIER - 44 2.5 6.5 &3C0IS35] 11O S50
22 [TETRODE] & | F AT o1 & | (2 AMPLIFIER | Z5]675]|-1.5 |-725 | 27| .= |7.5 FERE
MED 4pN RES.COUP. AMPLIFIER 1 80 j22.5]|-95 =3 250 |2 Mes| 175 25 MEG.
A SPEC APIN GRID LEAK DETECTOR | 4£5 + A .5 6.6 |(7000 | =70
ggg TRIGDE| & | F i{{"‘ 22 el B2 123 AMPLIFIE R 0 -4.5 2.5 6.6 [15500] 425 | .007| 15500
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DESCRIPTION |BASE CFLIJ:i cApACgAN(ES TYPICAL OPERATING CONDITIONS
[SEE | MMFED ]
RENT! PLATE| SCRICON{CUT |PLATE| SCR . N AX
Tvpe P as (S Aneriol i TouT| APPLICATION  susloaigmetiont [Saleded A |t tho daecer Ance
meTaln T 2| CHART] PLATES| PUT |PUT YOLTSVOLTS |VoLTsivOLTS| MA | MA MHOS[CUTPYT A S
IYWATTS
2.5 VOLT DETECTOR AND AMPLIFIER TUBES
2AS F e 2513 9 a4 1 CLASS A (ONE TUBE)[250 [-a5] &0 42 | 800 [5250[ 35 2500
TRIODE| & MED 4 BN CLASS A Bl | FIXED BIAS | 500 -2 ] 8% 15 000
2A3H H 28 (2 TUBES) [SELF-BIAS | 300 |R.= 760 OhMS| 5% o S00Q
250 [250]-165 24]6.5]190 [ O [2350| 3O ZOO0
EAss A FENTERE 315 /35 | -2 42| 8 26002 {2600 S50 7000
MED CLASS A TRIODE (ONE TUBE)| 250 -20 EN ©.2 }1700 | 1200 ] 0.65 3000 |
2AS [PENTORE| G | H {gm-pi | 175 CLASS AB. PENTODE|[FIXED BIAS| 375 |250 [-26 =4| 5 ) 10660
6F (TWG TUBES) [SELF BIAS[=7 5 [250 [Ry=3400m] 5 4 ) 1 0C00
CLASS AB,TRIODES[FixED B S| 350 -28] 45 18 c0C 0o
(TWO TUBES) [SELFRIaS [Z50[R =730 OHMS | 50 [ [K+l=]=]=]
DUO DIODE SM.GPI N TRIGDE AMPLIFIER |250 [-21 0.8 100 [91000]i100
2A6 | Taigoe | G| H PPMER™|08 | 1.7 | L | 4 5565z ampmes coupLeD) [ 360 [Rer 3500 GRWE GAIN = 5 3 % VR R
PENTAGRID] 2w TP = Lol 7 |55 OSC. SECTION 150 gc,.-:.osm 4 | Rer=-CLMEG.
2A7 . 100 G, L0 " |5.38
CONVERTER 7A g | -3 ~45] 5.5 [ 2.0 L3bmEG] 520 |ConYERSION COMDULTANCE
S - .3 | 8.5] 9 MIXER $ECTION leo |20 I |20 -3 (2.5 TGMEG] 350 K v
DIRECT D TPIN INPUT SECTION 250 -4 s 2.2, 600 8000
2B6 |ounrmione] G [ H 7X 223 OGUTPUT SECTION 250 +2.5 40 8 TOO| & 5000
DUO DICDE AMPLIFIE R 250125 /-3 [21 | 9 [2.5]730 [Oesmec[1125
287 (pentope | & | H [MB"| 0.8 |.007( 3.5 | 95 | (PENTODE SECTION) [160 1100 = [-17 [5.6]1.7 365 |53 =ee| 950
AMP. (RES. COUPLED) 300 |Ro=1L2MEG  RC= (GO0 OHMS GAIN= 79 oy | AINTIANTE
24A | TETROXE | G [ H [M25PR] 175 007 53[10.5) AmPLIFIER (22138 1-3 as ] = 171630 Bemclios0
il " 1 03 ~ecd | 0
ED.5PIN AMPLIFIER = "t a ool ons
MED. 3
27 |00t | & | H MK 175]33 | 2.1 (23 F 22 = - e S
BIAS DETECTOR [350 -30 0.2
YARIABLE MU MED. SPIN 250|920 | -Z [-40 [ 6.5 2.5 | 420 [4mei] 1050
35 |vevrope | © | H YT 175 [007) 5.3 |10.5| AMPLIFIE R He et o T 5 h s (2 veat 1020
o e B a CLASS A AMPLIFIER [275 —56E £ 3.5 [1700[2050] 2.0] 4600
™I H G 151 7 4| 3 (1_TUBE) 250 -50 4 25 |1010]2175] 1.6 53900
MED 4PIN CLASS AB. | SELF-BIAS [275| Ry =7750Hms| 755 12 5060
(rwo Tuees) [FIXED BIAS 275 68 e 1 8 3200
5C CLASS A AMPLIFIER [250 -z3 s 5.6 2380 2250] (25 400
46 ITETROE| G | F [mepsen| 1.75 CTLASs B AMPLIFIER | 400 = ns 20 5800
(1 TueEs) =60 o) Fo 15 X 5300
47 [PENTODE F_|S6™ERn]| 1.75 CLASS A AMPLIFIER |250][250]-16.5 21| & liso leooool2500] 2.7 Z000
DOUBLE TC CLASS A DROVE R 354 - ~ 25 000 | 3306] O.37 |1000070 40000
53 | TRioDE H IMEQ7PN| 2 O (2 SECTICNS IN_ PARALLEL 250 -5 % =5 11306] 5100
LARGE PIN CLASS B AMP Z00 =] 3565 10 /0000 Pro P
CIACLE) {2 SECTIONS I PUSH PuLy) [260 [=) 2850 ] BO00 _Pre D
55 uyg-u;ooe 6| H 6F 1ol 15|15 ] az|[rreoe umir [ ame. 250 20 8 % |7500] 1100
IODE 5M 8 PIN [reS.cour AmP] 300 [R78 300 OHMS GAIN = §.7 BV, | E T iaas -
e AN P LIFIER 250 zs] I ST Tr3.8]9500[1450
56 |TRIODE| 6 | H | 3 10| 32| 32 22 ol o5 1 13.5] [15.6uoooliisg
SM.5PIN RE S.COUP. AMPLIFIER [300| Re- 6400 OHMS GAINT1O 95V | feearcast rare.
BIASECDDETECTOR 250] Re - 30([)00 r]o |50Iooo OHNMS
250 [100[- 3 2 | .5 [1500 [isMea] 1500
6dJ AMRLI FIB RS 100 [I0G[=-3 | 2 | s [1I88[ImEG[1:85
57 [PENTODE| G | H }sm.emm| 1.O | 007 50| 65 [RES. COUP. AMPLIFIER ggg agg “;‘g‘}%‘;’“}‘; ;u.ﬁuanje(, GAINT | 40! 97 vk ntrens | BaG
BIASED DETECTOR JOCIIETA LU RETETE)
100 |20 |- i.83(0R Re:10.000)
A50 180 | -% [-50 | 8 K
s |eentoog] G | H |, S0, | 10 | 007 47| 63| AMPLIFIER RERHSS A el Al a e e e
M 1A E R 250 (100 |10 JOSCILLATOR PEAK TVOLTS!
59 |TRipLE 7T CLaSS A TRIODE go-%F 250 e 16 € [2300]2600 | 115 5000
G | H |meozein| 2.0 CLASS A PENTODE 25G(250[-18 25 | 9 |00 |acoo0| 2500 3 6000
GRIDTY LARGE PIN CLASS B TRIODES (a tuses) 00 =] Y | 20 [6000 Pro?P
CincLE) 10 G2, G3ve P 3 00| o 2.0 1S (4600 ProP
5.0 VOLT DETECTOR AND AMPLIFIER TUBES
1
QOB 13 VAR [<3 F |~ed*Sin] .25 85 22|20 | oRID LEAK DETECTOR (45 =] i.5 20 [z0000] 66 e
OI'A [TrRI0DE|] G E [dCeew] . 251 88 [ =t 2.2 AMPLIFIER i35 -3 30 8 [I000C] 00
1I2A | TRIODE| & | F [ 46 as| 8 4 2 155 =9 ©.2 &.5 510016501 1> Scoa
MED 21 AMPLIFIER | 80 35 7.7 8.5 | 4700|1800 | .85 10 700
7IA TRIODE G F 4G as!| 95302 1365 27 17.5 Z 1820 (|50 .4 2000
|8 | . MED %P 29 AMPLIFIER f55 -405 20 3 [i1750[1700] .79 | 4800
BIASED DETELTOR 180 ~4.5 izl . N
40 TRIODE G F MED 4PN 25| 88 34| L5 RES.COUP. AMPLIFIER 180 -2 2 TO |ISMEG | 200 ;’_g :iz
6.3 VOLT DETECTOR AND AMPLIFIER TUBES
MEDAPIN CLASS A AMP. 250 |-45 60 4.2 | 800 5956 3.2 2508,
EAS|TRIODE |6 | F |7 4 | 10| 16 | 7 [3.5[CULASS AB.JFIXED BIAS[325] |8 To-100 R
Two TUBES [SELF B1AS [ 325 [Rc <150 onmg 60-150 T O 5000
6 As MED. S PIN eohisol-12. 22145] 50 [9:& [2500] 1. 5 BO000
/AT |PENTODE| & | F s, | O3 PENTODE AMPLIFIER  M5oTisoles .6 [150 I#sa50l1760] . 3 T o o0
6ASG{TRIODE| & | H [*¥™|ro| 16| 7 | 5 | SAME AS 6A3 EXCEPT POWER OUTPUT SINGLE TUBE | 375
CLASS A DRIVER 294 -8 7] 35 |nooo[3200l0.37 ] 20000 -
GAG CRETE | o MED.7PIN 0.8 (2 SECTIONS IN PARALLEL)[ 250 = &1 EERIER HES AeaD o
TRIODE (S CLASS B AMPLIFIER]300 me EEREY 'O [woooo Pra s
(SECTIONS 1N PUsh-PULL [350 [#] 28~ 50 B OO0 P rao P
CON- | 0SciLLATOR (220 [Re. - 0,05 MEG] 4.0]R6G."002 MEG
GA7 PENTAGRID o || sn;:m et 1070155 | 520 G ey A “Q%QOIIMEG- )
GONVERTER 250 hool-= 1-4513.5]2.2 520 ONVERSTON
0%| 85|90 ]| TER |[MIXER SECTION 100 [50 |5 -20 .5 12.5 =50 C ONDUCTANCE
- 1 OSCILLATOR 150 [Re,> 0.05 MEG. | 4.0 [Ro, = 0.0 MEG T
GAg [peNmacen| o f L ocg.ém oz 12:21%> SR[RCON, SECTIGN 100 |Ro~005 MEG] 1.6 I
CONVERTER! - 250 |[wo] -3 |45 [==2[3.2 je|500 [CONWVERSIOMN
0.3 (8.5]| 90| TER |Mixer SFCT'ON 100 [sO0 15120 [1.a]V.5 "':‘:, 350 | CONOUCTAMNMGCE
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DESCRIPTION|BASE CFLLQ CAPACITANCES TYPICAL OPERATING CONDITIONS
{SEE X MMEFD
RENT IPLATE|SCR.|CO CUT LAT SCR Re M x |
GLASS| FIL |2OCRET GRID| IN JouT| APPLICATION TROL IO uR os LOAD
ORNECTIoN AM P SUPIGRID o
TYPE haETanr R | CHART PLATE|PUT PUT WLTSVOLTS%%%%%CSIAENT'REM Stitws) u:‘COR(SJ T?ﬁTE?QESISTANCE
i el M lwarts| OHMS
6.3 VOLT TUBES CcONT.)
[?]3 1 Pi
GB4G| TRIDE| G | F | g | 10| 16] 7 | 5 | SAME AS &A3 — " !
LATE a1l LT @M rave
DYNAMIC MED BPIN DYNAMIC| s INGLE 200 | 300] O 15 (42 o |
6BS jceverel| G | H |"gc | 0.8 CORe Plpusn puL iTubEs) 325 [=28] o | 42 |02 le; o 1«:0] ;‘05| ?gci:o
OUO-DIOD .
6BE VoL & | H 9L 03] 1.7 | 2 | 4 | SAME As F5.2A 6 i
DUG- DIGDE SMIPIN PENTODEL RF. AMPLIFIER 250 [asl-3 1-2, Joofas[zi0 [S&]ias ]
6B 7 |, rosE GlH 78 0.3 (0007 53.5{9.51 ¢ oo oo l-3 -7 | 58] 171265 loed. 250 —
B RES.COUPLED A F AMP [300 [P, 1.2 MEG. {Re» 1600 OHMS GAINTS [ 1000 [RTAT ST ;"‘...‘:‘2_.,'
U0 - DI OCT.BFIMN PENTGDE [R.F AMPLIFIER - Z = -
B B|renTove M | H 3y | ©30005 & 9 eer [ AMPL APPHLI;:»S.O&SJE:. L 100 2.3 ] €60 | Sc 1325
6CS |TRIODE | Mt oz.rg,:m oslie] [z AMPLIFIER 150 | | B 8 FERITER B
RES-COUPLED AMPLIFIER [ Z00 Re - 12300 0nMS$; Re, (NEXTSTALE)rOSMES. GAINE 14| B85 Y | Rp aTE 0. TMEG.
SM.EPIN BIASED DETECTOA 250 [ 100 [-4. 3[R = 10000 CGAMS ReaTl 10,15 LS.
100 130 |-r83lRec = 10000 O MmS
GCEIPENTODE| G | H | 6J |0.310010] 50[65{ R.F AMPLIFIER T g 2 losisog [ % a3
I oe | -2 | -7 2 jo.5 jugs 8 fues
5555,?;”’"&0 A AMP 300 Rop:1:2 MEG. Re3 1200 OAMS GAIN=[{4D e a""‘ﬂ"?,}-{';‘-‘-'z
| AMPLIF|ER 250 ) i M
DOUBLE OCT8PIN rRieoE Wit SR CAP | o) ASE A AM P (ONE TRIODE) 250 4.5 {6 : 2 ]IO?GGI :933
bCBG |TRI0DE Ay [ 8.9 ; : pt 128 zezeliass
saanre | @ | H BK | 0.3 |oxwen Taieoe | PHASE INVERTER 230 =3 | eenseer Rojvmss 5000 PRF]L P2 JREATI S
AT 2.5 34 35 250 T3 rea | iecr  Beltonmon) 900 6ml Diaths | 0B % g | B LA lastid T
VARISBLEMY SM GPIN 250fwo [-3 [-50Jaa]roTiaac] 7 [e00 I=r
606 |renroce| & | H o5 |oowo| 47| 65| RF AMPLIFIER Hoom oo T o loo aalsrs oo T
eJ RATXE R 250 |00 ]| 10 OSC'\.LAfOZIPEAIL '7\"0\-51'5
PENTAGRID oL BRIN Lol eolss | con-| oscittaTor 250 |Re.=0.05 HEGI4 S |Ra. =
€085 lconvearee| & | H 0e 615 2 VER- SECTION 100 [Re.r 008 MEo|1. 8]0 01 MEG.
03| 80| 10| TER |mixer secrion |230feel s Leolsofs s S [S0C [CONVERSan
w0o |so j.5]-iD ]io |7 il JT50 [CONDUCTANCE
BOUBLE MED 250 CLASS A AMP (ONE SECTION) [250 1275 i) & 3500 :co < 8 7EC O
©E6 |tpiope | & | H 7Cc |ee CLASS A PUSH PULL AMP. [280 275 ! ) 10000
- | TWO SECTIONS 180 -10Q | o095 ' 5000
GFS |TriopE | M | H c;;vm|05 Y e |12 AMPLIFIER 250 o ©3 50 [ebooo] 500
RES. COUPLED AMPLIFIER. 300 PRe:3300 Onms  GAIN 63 Ry NATrO& MEG]| S5: % . [RoLATE -025 -
- SINGLE CLASS A PENTODE :'5? 1!5? 4:15 in_ 555 200 [sovoglizea ] 3 © 7000
e THE 320 [15555]2650 | £ o CEELEHE]
©F 6 | PENTODE | M H 7|_ 07 SineLE CLASS A TRIODE JA50 20 21 X 2650 [2700 JO. g & 4 000
I Etti?,é;’; FIXED BIAS |3275 |250 )2 24 | 5 ™ hewETt ' 9 00cC #TD P
PENTERER | seLe Bias 375 [asolrs 3300w T e ~
M_A“B:; el = = 2 Qv < = 3 [ 10030 FTO P
cLAss A8 35 38 ] A5 23w ) 6000 Fro P
(rruses)| seLF B1AS |350 Re2730 enidS O 132w i 4 1 poca Pre P
TRI OCE AMPLI- |TRIOSE untT 100 -z T 5 EY weLo [ 5%
Leo TRIOOE SM.TPIN o 20]1.5] 50| Fyen {penrooe unmiT 3ol -z T35 Jes |, 5 [Soo =295, ==
PENTODE G |H 70 b PENTOOE 100 lioof -3 [-35 [@3]r6[300 228wz |
TRIODE ©SC. |10 |Re:0imED, 2 4105 [HR0 CURRENST |
3 ] CONVERTER)|
— —= °p°°9 I: L '175 PENTODE MIRER] 250 | 100 [-10 1t |06 T5. = | 350 JLONVE 45107 CONGUCTANCE
To o Il 3
6H6 |pope |M | H ™M 03 e 70 | CIODE DETECTOR ::: Av‘n.:it FCI:IA:H.EEN':OQ :.O"QHMAE =t }
QLT IPIN
6J5SG |TRIODE | & | H IN 03| 34|38 |33 | cLASS A AMPLIFIER| 150 -2 90 10 |[7700|2800
ocr. 79
6s7 feenooe | M [n ["5 8™ 0. 5]oces| 70 [0 | same a5 ece
6KEG[ PENTODE [ G | H 75" | 0.4 CLASS A AmPLIFIER [2801350 ] -1e B Se L e o 2 2208
iSO g [ 150 -o:sco s | 433 [ -k-X=]
VARIABLE My ocCT TPIN 150 125 } -2 1518 ] 405 |26 | 990 % |i€so
6K7 |pentone | M | H 70 0% 10005170 |120| R.F. AMPLIFIER 250 Joo | -3 [428 [ 70 o2 ] abo |22 | 1450
50 96 | -> ] 585} 5.% | +3 | acs l»s-. 78
6156 [1R10DE| 6 | H |"EH | ews| 27| 3 | 5 |cLass A AMPLIFIER (250 o] ]e 7 9000 | @vo
135 1551 BT 5.5 17 trzo0 [ iS00
CLASS A AMP. 250 1250]-1 & F21 IEN N0 PP D P
CLASS A AMP|SELF BIAS ]300 200 R."2204M3} 5 | 5 6.5 4500
{SINGLE TVBEIEIXED A1 K
BEAM b PUSH PULL SE):.EF gl:é ;;so ;:g R‘:-.?sloom rig 'n)c? :;g ‘s;_ggg
elLo|TYPE|M | H ' = CLASS Al TFIXED B1AS 135G 150 16 12011 O [N S QL
TETRODE 7P PUSH PULL JSELF B1AS 00] 300 R 200 0onMs[ 112 | 7 3% e 00
CLASS AR, [FIXED Bias Jao0[300]- 25 Ti02] & =z 4 60T
PUSH PULL |FIRED BIAS [doc|abC]-10 tolk oo B P e I 1) [
- —— CLASS AB. |(2Tvaes) [400[300] 25 e |53 . 35w Jeo V=)
—Gs - 666G,
PENTAGRID oCTIPIN G P -.0005 MoxX ER 250150 1S &3] 45] 3.5/8.3 TMEG] 2 B 3
L7 [TENAGRI| o | =] I " S S0 | C5C PEAF_IEBV _MIN
g‘.ll.,:.-’s:f'w” AMPLIFIER [236]100136:h56G:[5.5[5.5]880 BMEE] 1100 |
; : t
ENGO ng:,.‘;;fu;:‘o, (e [ oc;vEPm 8 DYNAMI(. CDUPLED AMPOTUBE) 200 ["250°] O 45 "% s 2420 1500 Y 70UL0O
Qo-uB rs L T PUSH PULL (A TueE325 |325] © 102 118 1 &% ediven oo 13.5 10500
eN7|JoouBLE fim It |[9VRBRIN] & SAME AS AG
TRICOE .1 locr apn = 2 T=5 3 TRIOBE
&P7 | pentope| M | M A8 01 | 55 | 1O |PENTODE SAME AS &F 7
LQLU[PMOLE DRl |y JOCTEPIN | g 2 TRIOPE unNIT 250 -3 [Bar 65 1050
1RIODE [ ! 1.8 5, | EoK AMPLIFIE R 125 -1.5 -9 [X53 10079
BUC DIODE CT.7PIN TRIODE UNIT 250 -3 [ 70 [5eC00
Q7 TRIODE M| H|© 70 .3 1.3 | 2.7 § 5.7 A M P LIFIER 100 -1.5 .36 70 8:‘500 ';oog
RES.COUPLED AMPLIFIER [300|Re * 3000 OHMS GAIN = 45 VA PR o
&R 7 [ovo 01o0E | pq OCT.7PIN TRIODE UNIT- AMELIFIER 1250 -5 | 5.5 t6_la500 | 190C
TRIGOE H 7Q 3 123]2.5) 45 RES.COUPLED AMPLIFIER| 300 R - 3800 OHMS GAINL: cev. [orant s T
657G |VAR. U | o [ by JOCTIPIN] 00 250 t00[-3 [385]a.s] 2 J1100 |e3mio] 1760
PENTODE 70 5 7|46 78| AMPLIFIER 55T er5] -5 (2537 ]| .9 | 850 |eomec| 1350
- 250 : ] :
e ses| 6 |1 craem| s (17 |18 | 31 | TRIODE UNIT-AMPLIFIER [5G e 3 2 gejiiRoon
RES. COUPLED AMPLIFIER] SE& a7
corelumreer] G |1 o] 3| SAME AS oo [ 1T LT 17 |

WW\W
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(6 Ravio NeEws For Aveusr, 1937
ECEIVING TUBE 'HARI
n | -
DESCRIPTION|BASE | 5/ CAPACITANCES TYPICAL OPERATING CONDITIONS
LseEE MNMF ] - MM AX
$oc ke T| RENT > PLATE| SCR:[ €ON- | CUT |PLATE|SCR. Re |G o L 0AD
TYPE [#45] Bt [comemmampsario] IN-Tou | APPLICATION | suejoriojTasiger [cugiicur | A |onms|MICRO[vomres RESISTANC E
metal HTR. CHART) PLATE| PUT |PUT voLTS| voirs| MA | MA MHOslevTev?l  OHMS
6.3 VOLT DETECTOR AND AMPLIFIER TUBES (cont)
BEAM oCT.TPIN CLASS A AMPLIFIER (SINGLE} 250|250 [-125 45 [45] 218 [51000]4100] 4.25 5000
6ve | TvPE H 7 45 Z00 3001 -30 7o 5as 15.5 | 8000(PoP)
TETRODE d CLASS AB, (2 TUBES) 1501250 -15 eyl KNS 8.5 [10000 (PToP)
DUC-DIODE OCT. 7PN AS 5
GVIGI ML G | H [T 1.5 [1.5| 43| SaME 8
DOVBLE ocT.8PIN
7G| [(Tose| @ |H | el SAME AS 79
250190 [ -3 3.2[17 1595 ssmﬁo
SM.5 PIN AMPLIFIER 18090 | -3 3.1 525 [ SMEG] 1050
3o |TeTROPE| G | H = .3 |.007(3.7] 92 100165 1.5 .8 270|558 850
BIAGED DETECTGRA.__ 180 [626] -6 il CA5 MEG.
o 250 -18 7.5 92 |8400] 1100
- AMPLIFIER 180 =25 4.3 3.2 [10200] 900
37 |TRODEL & |H| 54 | -3 | 2 [35]29 90 -6 2.5 9.2 |I1500] 300
BIASED DETECTOR [250 -28 Py
. 250 |250]-25 22 (3.8 [0 imieli2oola .5 10000
39 [PENTODE| G [ H [SM3'™] .3 | 3 |3.5[7.5 | cLASS A AMPLIFIER [ig5Tiool-s S T 1120 [amee 10027 1 15060
250] 90 ] -3 [-425[ 5.8 [1. 41050 [IMEG[ 1050
SMSPIN AMPLIFIER 180190 -3 [415]5.8 | 1. 4| 750]75Mi6] 1000
Sy PENTODE | ¢ | H | 5D z | co7| 32| 10 50 | 90| -3 |42515.6 1.6 360 | 375" 860
44 . : s AT X E L 150] 50| -7 | OSCILLATOR PEAK 6VOLIS
250 |250]_18 32 [5.5] 150 Je8000[1200] 3.4 [ 7 60O
41 |pentoDE| & | H |22 .2 CLASS A AMPLIFIER o557 S [1L.c] 150 [iosso0] 1450123 | 12 000
3151305 [-22 42 | & | 260 [[MEG|2600] & 7000
MED. 681 CLASS A PENTODE FBTicolies 54 |6.5] 190 |60000[2350] 3 700 o
472 |PENTODE| & | H 6F .7 £LASS A TRVODE 250 10 31 62 |2700]2360l .65 Z00 O
FOR PusH PULL SERYICE SEE ©F &
X AM P. (150 ECU] G Qiaso | 1
75 [Falyel o | n 78| 3 |17 ] L7} 3.8 rricoe uniT e tes TR 5550 T 1 ; BIV | samri i Ee
250 -|55| 5 115.9 T9500] 1450
> MED.SPIN inlis AEAIRICIIENE B 100 ) a5 [3.3 [lacoolirs0
6 |rmieoe| G | H SA 3|18 . . RES. COUP. AMP. 200 | Re - € 400 oums GAIN= | O 95 V| Eeihrea 1 ™AL
BIASED DETECTOR 250 |Rer 30000 — 150,000 OHMS
a501eo ] -z | [2.%] .5 | 1500 |isnes {50
3M. 6P
MG\JI" A MPLLFIER 100] 6O |-1.5 | | .7 | .+ | 715 |-esree] 1100
77 PENTODE & H .3 001 |4 7 " 150 [ 100 |-4.3 foR Re = 10000) 5 MEG.
BIASED DETEcTor [250]|50]-2 (ORRc=3000) 25 MEG.
100 [ 36 [-2 (OR Rc=11500 ) 25 MEG.
1
78 |VARMI G | W METY] 3 |coa| 48| 0 SAME AS 6K I
DO Sivl. 6PIN 150 [=] 1o TR §O k] 14000 ( ProP)
79 [o0usief o | m [smep CLass B(2 SECTIONS) (=22 = — T TR
15C =20 8 8.3 |7500]|uee 35 20000
Duo.DIOOE SM.GPIN AMP
.3 1.5 r . * 1135 ~i0.8 5.7 8.3 licoo|v50 |ozs 2500 0
85 |rwriooe G| H GF 1.5 | 4.3 | TRIODE UNIT o oreat BT ¥ o T TS R T
IQ | TRIODE| G | F 1 7 A M LF 1 350 -2 13 51501550 .9 11000
MED. 4 5(N 15 + > PL ER 425 =1 18 8 SO0 Ee00] 1 6 10000
SO [ TRIODE| G | F G | 250 -63 45 2.8 [1900]2000{ 2.4 4100
MED. 4 Pind 25| B4 | 441 27 AMPLIFIER 450 -84 S5 58 |1800| 2100 a6 4x50
1602 | LOWMIRD F 4G 25 AMPLIFIER 350 ~32 16 8 15150/1550] .9 Qoo
PHONI TRIOOE MED & PIN FOAMENMLY TEARMED 10 SPECIAL]) 425 -4 16 8 [ 5000|1600 1.6 10200
12A5 FETR e 3 oo NIOo = 35000 1900
PENTODE| G [ H | 500 |eaisw CLASS A PENTODE AMP AT 7 - 36 2. 22 ncoo[r;;oo
PENTODE B =
12A7 D’?ODE G|H sn.77§~ ’X.w Qhélli_.li_llFAIEERn :;g 12515155 ' 3 (MA)? 100 100000 3751 S5 12509
T8 | PENTODE] G | H o8 Core PPlay AMPLIFIER 250 250|165 34075 18
B8 g S [rsooo[2350 =
I5A6] PENTON] ™ | A [o /5 sy T M e i % % |7000-9000
PENTOOE| S 2N 3 AMPLIFIEQ SARE Ty
23476 SIODE G |H ocr e BN st L RECTIFIER 25 75 (MAX) S
PIRECT CPLD 66 3 DYNAMIC COUPLED 11O o] O Rt T 1400
2585 ouaL TRIOOE G H MED 6 PIN 25v AMPLIFIE R 18 ICC+] © :: 4 :5200 ;::g?) 3?5 ::8800
2586G| PENTOBE| G | H locrmim [Ahsv CLASS A AMPLIFIER 95 (95 |-15 & 2000]1.75 ] 2000
25 Lel TETRODE M | H or’ o [ Ies v CLASS A AMPLIFIER PO =
ToNeG et AR A 8 2T 00o0]800G [ 2.2 T 1200
6E .3, 95| 95 [-15 20 - Q (45000 =
43 | penioce | 6 [ H |85, | sy | AMPLIFIER s =15 e 5 o
7 A 96 |96 [ 19 52 | 5 3600] 2 IS 0O
48 |rereont| 6 MEDGPIN I AMPLIFIER
4Q | /0¥ s [00]-20 5695 [5500] .51 1500
MAX, MA X . MA X MAX MM, N AKX MAX D.C.VOLTS AT INPUT OF
TYPE DPESCR I PTION UAMERST) varts | P EAK (ourpyr | PEAK [ CHOKE | voLTS [FI\TER AT BO MA. DRAIN
~NO i ALF- AIGH¥awm| GLAS S BASE FEQ_ INVERSE[CURRENT| PLATE %1?:‘19?& HEATER T
it Tt WAVE enne S aoe] ap BB sy, [EATHODE [see Sokmer! V. |AMPanope | VOLTS | Ma  [cUReENT] g ps| CATHORE| CONRENIER] cuoke INPUT
o i
i-v | HALE | Vv G H ™25 ies|os] 350 | 1000 | 50 500 |92 &dain
OLT. 5 PId 4.50 {1250 250 S 70
5T4| FULL A4 M F S5E 50|20 | ==5-{—==5 -y 10 480
OCT.8PIN 8 C
504G| FULL vV G F ocr s SE| 50130 500 | 1400 | 250 58C 410
svas| FULL i G = |ocT8-PINBD| 50 [20 | 400 | 1100 | 200 700 490 325
SWa| FULL 7 ™ = OLTSPNGE| SO | 1S | Z50 1000 | 11O 390
5 4 (- F WL L N [<] = OCTBFN BE] 5.0 [ 3.0 [SAME AS 5U4 G ANDSL3 EXCEPT FORBASE
S{3G| FULL - 7 G ¥ _|OUGRNSE| 5010 SAME AS B8O
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Ranto News vor Avcust, 1937 T
MAX. | MAX. MAX. MAX . MIN, MAK. [MAX.D.CYOLTS AT INPUT OF
TYeg DESCRIPTION FILAMENT \31FS | PE A | orpyy | PEAK | CHOKE | VOLTE|F /TR AT BOMA. DRAIN
No. WAL [ow 2o GLASS RMS |INVERSE|Curae ni| PLATE | BEFORE | HEATER .
OR FULL-WAVE |meacoms e ICAruooe [“‘Eaﬁc&ﬂw \/,IAMp, ANODE | YOLTS MA. [CURRENT :IEI;IS&'S CATHODE ﬁg;&&e»&&gp_ CHOKE INPUT
5r46| F U LL WV [<] F OCT.8-PIK BE| SO SAME A 80
5z3] FuLL v [ = MEDAPIN4B[ 5.0[ 3.0 | SO0 1400 | .50 58 O k=)
€zZ4| FULL Vv %] (=] OLT5PN BF[ 50 (2.0 | 400 [Ki=]e] 5= 500 EEYs)
ewsGl FuLL v [} [ octepn 6m[ 6.3 (0.5 ] 26O |CO 500
eXs| FuLL vV A =] otePNem 6 2[10.6 | 350 1250 75 3325 400 400 2LSC
SM.B5 PIN
“% FuLL | v & | n [PERA"|es]|os| 250 | 1000 | 60 | 200 500 2410 290
223 HALF v [<3 — SMa-PvaD|2clos] 25 700 60 Z50 | 2280
DOUBLER SM. 6 PIN. | t 100 SO0 192 (i6 MFD.)
2515 [RtF 2 secny v G H o |50(03M5E | e85 500 BS
DOUBLER OCT. 7 PIN 12 S =3 500
2526 (hairaeeemy) Vv s [ A Kot B W= 55 | 500
€0 250 FY=) 4O C
80 | FULL v G F oo g "|so|20{400 =) 24 6
550 =1 20 <440
81 HALF v [<] = MED4PIN4A| 2 5 12 5] ZOO 85 700 550
82 F UL L M v [€] = MED4PINAB] 2.5 [5.0] 500 1400 125 400 4% 2%, 44 C
3 FuUL L M v [€] S MERAPINGB] 5 0130 | SO0 400 ] 25C BCO —
83V FUL L 4 G H MED4PIN4CiS5.0[2.0] 400 1Moo {2 © 7C 0O 500 EEd=)
378 HALF v [€) & MEp4ANSM| 5.0 [2.5 | 7100 | 20000 S
879 | HALF Vv G F. |MED4PN4M[2.5]175] 2650 ]| 7500 | 7.5 100
cz3]| FULL [6A =) COLD [SMEPIN SK
0zZ4] FULL | GAS ™A COLD |OCTSPIN 5L} 505 | S0 ;gmf:} 200 425 300
014Gl FU LL oA S & COL O _[OCTSPIN 5L
8A FULL GA S [<3 COL D [MEDAPIN 4F 350 [ 1000 | 35Q | 1062 =200
BH FULL | GAS = COLD |MED4PIN 4F s50] io0o| 135S 400 300
BR HALF G AS [ COLD |MED4PIN 4E z00] 850 | 5C 200
6.5 VOLT CATHODE=RAY TUNING INDICATORS
TYPE DESCRIPT O N B A S Eir) amext| PLATE |TARGET {;?Az gmz PLATE | TARGET | PLATE
< NT
NO (sos::s-r CURRENT| SUPPLY [ yOL TS| Fom FoR | MA C“;“:“' R:::;g’_‘
e e 0 srn0onf, e f° )
64BS| SHADED SECTOR MEPNl o5 | 135 | 135 |[-7.5 o |lo.s5 |45 |oas
SM_ 6 PIN 250 250 | -8.C [e] 0.14 4.5 1.0
6L s SHADED SECTOR oK 0.3 66 | ico [-3.3 o jo.i5s | %8 5
. C 250 250 22 le] Qx4 4.5 1.0
665 SHADED SECTOR REMOTE CUT-OFF SMEPN| 0.3 =515 et et
6H5 ONE FIXED 90 % SHADED REMOTE CUT- OFF SM. 6 PIN 150 | 150 |-22 o] 45 1.0
SECTOR, ONE VARIABLE | CURRENT LIMITING GRID | 6K | O3 oo o o | 5
6N5| SHADED SECTOR REMOTE CUT-OFF MERNIos | 135 | 135 [ 12 o |95 | a5 |oas
6T 5| ANNULAR SHADOW REMOTE CUT-OFF SMEPINl 0.3 | 250 | 250 |22 o |02 | 30 |10
oUS | SAME AS 665 EXCEPT FOR BULB SIZE

N unforeseen contribution to the sav-

ing of liic and the mitigation of
sufiering is being made by the ship-
to-shore radio telephone system established
by The Atlantic Communications Corpora-
tion to enable the parent refining company
or other subscribers to direct from their
home oifice buildings in Philadelphia the
operations of their tugs plying on the
Delaware and Schuylkill rivers.
A typical example of this unexpected

~Automatic,
Ship-to-Shore

RADIO

Telephone
Saves L 1ves

By John Strong

development is provided by the events fol-
lowing the receipt by the operator of the
svstem of a radiogram from the captain of
the M.S. Point Breeze calling for help for
one of the ship’s engineers who had been
taken suddenly ill. The message was
flashed from the vessel at 4:15 in the morn-
ing as it approached its anchorage in the
Dclaware, inbound from Providence. The
Atlantic Refining Company's tug Atlantic,

www.americanradiohistorv.com

oft
by the radio phone and instructed to meet

Paulshoro, Xew Jersey, was rcached

the Point Breeze at its anchorage. The
tug arrived alongside within less than an
hour, took the desperately ill man aboard,
sped three miles up the river, transferred
him to an ambulance waiting at the dock,
and enabled him to reach the hospital at
7 am. (Turn 1o page 107)
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80 Ranio NEws For Aveust, 1937
a ¥
TRANSMITTING TUBE CHART
TYPE |DESCRIPTICN [FILAMENT|CAPACITANCES APPLICATION RATED VOLTAGES RATED MA. | POWER %EEF; fgxlz(
MICRO-MICRO FARADS) LI ! SC. [sur sc. | PL.JouT
NQ. | CATH 1 BASE VOLTSiAMPS Cge | Cor | Cor Ep Eg lgap lerin]| Ip Igjomg D18.| PuT| WATTS| OHMS
THOR.| MED CLASS C AMP-0SC.| 4SC | =100 60 | 10 s |12 4.0 {10000
i0 FiL. | apiN | 725 |25 | 7.0 | 4.0 | 3.0 o 5558 mop. ® | 425 |-50O |TWG TUBES| & 35
UNITED | THOR.|uuMBO CLASS € AMP-OSC. [ 2000 250| 80 200 | 500
HVi2 FiL, | aem |90 |40 [13.0] 7.0 S5O EREE mon-ave] 1750 200] 60 125 [950
RKI& |THORFILIMED 4PNl 78 | 125 | 507 2.8 | 2.0 [CLASS C AMDLIFIER| 1000 | -I50 25 | 15 40 | sO| 3.0 [iso0C
L LASS C AMD-05C. 750 Eiels] 75 17 20 42 5.0 8000
T THOR.| W™MED . x =
20 FiL. | saonn || %5 |7 =0 CL.B MO 27UBES®] 80O | — 40 20 70
RK24 [OXIDE FIL[SMALLAPIN 2.0 | G112 S5 35 | 3.0 [SMETER PORT.OSC| 180 | -4S 20 LS | 1.2
CLASS C AMR-0sC.| 2000 250| 6o 200] 300
T MBO
Hv 27 :l?_n. ": DIBN 0.0 | 40 |14.0| 7O | 45 [cLass € MOD-ame| 1750 200| 60 125 | 250
' CLASS B MOD. @ | 2000
el sED CLASS C AMPLIFIER| 1280 [ 175 70 | 15 35 | 65 | 4.0 [i0000
RK30O ¢ 75 | 325| 2.5 | 27 | 1.O [CLASS € MOD~AMR| 1000 | 200 C 70 | 1S 35 [ 50| 4.0 |I0000
S ||| PN CL.B LINEAR AMR| 1000 | =55 a2 35| =
RK 3| THOR| wmeD. | | 4 CLASS C AMPLIFIER| 1000 | -50 as | 15 35| 50| 5.0 | 300
FIL. | 4PN : -0 CLASS B MOD. ® | 1250 | o | TwoTuBEy 30O 140
*l THOR.| MED. CLASS C AMPLIFIER[ 1250 | -250 100 | 28 so |75 | 75 0000
R332 "5/ (7| 4pi | 75 | 325| 30 | 20| 10 [ches ¢ monamB| 1000 | 185 o0 | 25 50 | 50| 75 | 7500
g E CLASS C AMP-0SC.| 300 | -36 80 | 18 0 | 14 2000
RK34 OX1DE MED A o .
caTh.| 7pin | 5| 08 | 27 | 42| 20 o es g MoD ® | 300 ] —is s 2
» TELEPHONY
THOR.| MED. CLASS C AMP 0SC.| 1000 | -320 100 [ 20 35 [€5] 7O |20000
RK35 FiL. | apin | 73| 325( 27 | 35 | 04 oo et
cLASS € AMR osc| 500 -4c0o 100 | 20 %5 |05 | 70 120000
* TELEPHONY
THOR.| MED. CLASS © AmP-0sc| 1500 [ -180 100 | 20 35 [120 | 4.0 |so000
ol | So|ao |18 | 25 | 03 TELEGRAPHY
35T cLASS € aMP-osc.| 1500 | —180 135 | 20 %5 [170] 4.0 [ 5000
A MAXIMUM OF 2000 VOLTS CAN BE APPLIED [cLASS B MOD_® | 1500 155 235
TO THE 35T. PLATE DISSIPATION SHOULD NOT EXCEED 1
TFOWATTS IS0 MA PLATE CURRENT FORCW, 125 FOR PHONE]
* CLASS ¢ AMR-0sSG| 3000 | -360 165 | 35 0o [370] 15
RK 36 U1t M= 50| 80| 50 | 45 | Lo [CLASS © AMPLIFIER
U T TELEPHONY 2000 | -360 150 | 0 \OG [200] 15 |IS000
B CLASS C-AMR-05c| 1250 [-90 Q0 | 20 35 |78 | 32 [sooo
THOR MED CLASS B MOD @ [ (250 |- 32 | TWO TUBES| 32 | 29 125 | 2.8
75 25| 32 b o.
RK 37 FiL. 4 PIN € &l 2 el e unean AMP | 1250 |[-as | 43 x5 [ 19| w8
CL.B LINEAR AMP [PEAK QUTPUT 76 WAT TS
> CLASS C AMP-0SC. | 2000 |-200 IS0 | 30 100 [225] 1.0 15000
THOR MED cLASS B MOD ® [ 2000 [-52 [TwoO TuBtEs| 36 | 39 s30| s.8
5.0 .0 : .&| o
QKSB Fik. 4 PIN & Ci & 9 CL. B LINEAR AMP | 2000 | =100 75 Hns | s5 7.0
CL 8 LINEAR AMP | PEAK OUTPUT 220 WATTS
* THoOR MED CLASS C AMPLIFIER| 1500 |-200 | 40 150 | 25 55 (88| 15 [ 8000
TS5 Fil 4Py | 75 | 275 | B75| 4.0 | .5 [—occt T AvoR 250 | -200 | 40 125 55 |66 80G0
F100 |TUNGS FiL [sPECIAL | 11.0 | 25.0 | 10.0 | 4.0 | 2.0 [cLass € amMPLRER] 2000 | -300 500 500|600 10000
FIO8A [TUNGS FiL [swMBo4PIN | 100 | 110 | 7.0 | 3.0 | 2.0 [cLASS C aMPLIRIER] 3000 [-350 200 175 | 400 iIS5000
ks OSCILLATOR | 1200 [-225 130 | 20 S0 | 96 7500
THOR MED CL.B LINEAR AMP | 1500 |- 55 75 [ S 80 | 42 |pEak 5
HF100 .y B0 00| 20 | 45| 35| 1.4 |CLASS CAMPLIFEER| 1500 |-200 iso | 18 55 [170 | 6.0 [io000
. CL.C AMR TELEPHONY| 1250 |~250 1o | 2ar 33 [i05] 8.0 [10000
CLASS B MOD @ | 1500 [~-52 |TwO TUBES| SO 260 2.0
* o N CLAsS C AMPLUIRER| 3000]-600 135 | 30 105 | 300 20,000
100TL s0| 65 | 23 | 20| 04 | TeELEPHONY OR{ 2000[-4a00 150 | 30 75 | 225 15,000
FiL 4 PIN TELEGRAPHY | 1000 |-200 200| B0 ac [120 7600
* CcLASS B MoD @ [ 1250 [=] 260
THOR MED CLASS C AMPLIFIER| 3000 |-210 135 | 45 105 | 300 S000
100TH Fil 4 PIN So[es5 | 2022103 "L conony or 2000 | 40 150 | 4% 75 |225 3000
TELEGRAPHY [ 1000 | -70 200| 45 80 | 120 1500
JUMBO CLASS B MOD @ | 1250 [ TWO TUBES| 95 245| 4.0
A i 100.| 2.0 | 8.2 | 53 | 32 [CLAss BMOD @[ 500 | -§g [TwovuBes| 60 300] 5.0
=] CL.B LINEAR AmMP 125C [¢] TELECRAPWY| 1SO | 21 87 120 1.2
ZBi20 A BELF BlaS RESISTOR OF 750 OHMS CL.B LINEAR AmD | 1250 O |TELEPMONY| 05 | & 74 | 45 i.5
SHOULD B8E INCLUOED IN THE FIXED CLASS C AMPLIFIER ]| 1250 | =35 |TELEGRAPHY| 180 23 55 145 58 SO00
BlAS FOR THE CLASS C MOD-AMP CLASS C AMPLIFIER]| 1000 | -400 120 [ 21 25 | 95| 5.0 | 7000
CL.C GRID MCD ame| 1250 |~ 75 QO 7 70 | 42 1.6 750
THOR MED CLASS C AMDLIFIER] 1000 [~-380 | 175 | 20 <48 [127 ]| 0.0 [20000
50 |es |59 | a3 | 1. JcccampurieR 1] 1250 [-a60 170 | 20 50 [ 62| 12.0 |23000
HKISS HALD 4 PIN CL C AMPLIFIER -2-| 1500 | -590 167 | 20 S0 |200| 150 |30000
1= MAXIMUM FOR TELEPHONY|CL. B LINEAR AMP | 1500 | —265 52 S50 | 28 5.0
2-MAXIMUN FOR TELEGRAPHY|CLASS B MOD @ | 1500 | -265 [ TWO TUBES| 40 95 250 0.0
CLASS B MOD ® | 1000 | -155 [Two TUBES| 60O 100 |z00| 100
T 155 ®[tHorTuNGs[JuMBO 4PIN| 10.0 | 4.0 30 | 25 1.0 |CLASS C AMP-OS5C| 3000 | -250 200 | 60 155 |450 4200
] =
THOR | JUMBO CLASS C AMP-Osc| 2500 | —300 350 @0 200 [ 500 5750
T - 1 . : : ) i 5O
200f fl" |aein (01|40 | 70| SO | 30 [glaec ¢ mob Amel 2000500 350| 80 260 | 560 3750
i S C AMPLIFIER| 2500 | -300 |TELEGRAPHY| 200]| 1B 120 380| ao 7000
c200 CLAS -
HE200 THOR ueo s | 34| se | s2| 12 [cass camp ¥ | 1750 | -500 [reLeeronv|200] 50 80 | 270] 140 [10000
2 CLAS5 B MOD ® | 2500 | —130 _|[TWo TUuBES| 60 600 8.0
CLASS B MOD 1250 |- 45 [two Tuees|ico 75 | 250
THOR | uuMBO
C20I . A 100 | 325 | 90| 60| 1.8 |[CLB. LINEAR 1250 | - 45 o 92 | 46
CLASS C AMPLUIFIER| 1250 [-200 |TELEPHONY[165 | 50 71 (I35 4000
CLASS CAMPLIFIER] 1250 [-125 [TELEGRAPRY| (65 | 25 71 35 5000

*RECOMMENDED YALUES UP TO 5660 MEGACYCLES—HIGH EFFICIENCY OBTAINED FROM THESE
TUBES. AT 56-60 MEGACYCLES.

@ STATIC PLATE CURRENT IS GIVEN UNDER "IP" FOR TWO TUBES.
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Ranmio News ror Avevusr, 1937 81
o) A
TRANSMITTING TUBE CHART
TYPE | DESCRIPTION |FILAMENT |[CAPACITANCES RATED VOLTAGES | RATED MA [POWER [oawver{caiD.
MICRO-MICRO FARADS| AppDY | C AT ION B £ o PLATE] OUT- | POWER| LEAK
NO. | CATH | BASE [VOLTS[aMPSI ConT Cor [ Cor p | Eg |SC |SuP] Ip | I¢ |SG |piss|pur lwarTs|onms
TRIODES '
CLASS B MOD 1250 |- 100 |TwoTuREs] 160 75 | 250
THOAa | JumBOC CLB LINEAR AMP | 1250 |- 100 | 1o 32 | 46
C202 | L | apin |'©©]325] 80|55 | 20 [Elassc amplirier| 1000 |- 260 |TELEPHONY] 165 50 55 [no 5600
CLASSC AMPLIFIER] 1250 |- 260 [TELEGRaPHY] 165 | 25 Zi | 135 10400
2038 THORTUNGSJUMBO4PIN| 100 | 385 | 140 ] 60| 5.0 [CLassB MOD @ [ 1000 | — 35 [TwO TUBES | 40 200
THOR | JUMBO CLASS C AMP-OSC.[ 2000 TELEGRAPHY] 280] 60 150 | 300 3000
HD203A 100 40 | 120 70| 50 [CLASSC AMP-0SC| 1750 | -180 250| 60 iS50 | 360 S000
TUNGS [ <4 PIN CLASSB MOD @ | 1750 |- 675 |TwO TUBES| 36 500
203 A THOR JUMBO CLASS C AMPLIFIER| 1250 |- 125 |[TELEGRAPHY| iSO | 25 100] 130] 7o | s000
3C3A 1I0.0 | 325|145 65| 55 [CLASS CAMPLIFIER| 1000 [- 135 [TELEPHONY| 150 5O 1wo] 100] 140 | 3000
TUNGS 4 PIN
C203A CL.B LINEAR AMP | 1250 |- 45 106 100[ <425
HD203C| THoR | JumBO 00| a0 | 20| 60| 4.0 [cLass C amp-Osc.| 2000 |- 200 freLeGraphy] 2501 60 250 3353
HD21IC] TUNGS | 4 PIN ; : 50 | 5.0| 4.0 [CLASSCAMR-OSC|1750 | - 200 250]| 60 250 3333
ggzﬁ NGRS SPECIAL| 11O | 385| 15O | 125 2.5 [CLASS C AMPLIFIER] 2000 |- 175 250 | so 250 | 350 5000
e B CLASS B MOD @[ 1250 [~ V10 |TWOTUBES | 40 140| 100
THOR MED
75 | 325| 25| 20| 67 [CLASS C AMPLRAER| 1250 |- 180 |TELEGRAPHY] 100 a5
c4B
TUNGS | 402N CTLASS5 C AMPLIFIER] 1000 |- 180 |TELEPHONY] 100]| 25 65 7500
210 THOoQ JUMBO CLASS C AMPLIFIER| 1250 |~ 225 |TELEGRAPHY| 150 | 18 100 | 130] 70 |i0o0Q
il ol zery 10.0| s25| Wws5| 60| 55 [CLASS C AMPLIRER| 1000 |- 260 150 | =5 10o| w0o] 4.0 | 5000
3 ToNG = CLB LINEAR AMB | 1250 |- 100 106 0G| 425
%'l '.8 RO ‘:J';‘ic’ 100 | 310| 90| 60| 50| samE AS =11
KH#l THOR CLASS C AMBLIFIER| 450 TELEGRADPHY| 80 | 12 75 |SPECIAL ULTRA
316 A TUNGS NoIBASER RGNS ESY e 52 o8 CLASS € AMDLIFIER| 400 TELEPHONY| Bo | 12 6.5 [HIGH FREQ TUBE
THOR | Jumeo cLASS B oD ®[1250 [-80 |two TuBEY s0 100 ]200] 25
242¢C 0o | 325|130 | 61 | 47 [CLB LINEAR AMB | 1250 |- GO 120 50
e || e G CLASS C MOD AMB| 1000 |-160 150] 50 100 3200
M hor L dumas CLASS C AMPLIFIER| 3000 |-600 EENIES 240|750 13,500
250TL 50105 | 35| 3.0 | O5 [CLASS CAMPURER| 2000 [-400 550] 45 20c] 509 Q000
FiL 4PN ] CLASS CAMPLIFIER| 1000 [-200 00| 45 100] 200 4500
* CLASS CAMPBLIFIER| 3000 |-210 330 | 55 240| 750 3800
THOR CLAS5S CAMPLIFIER| 2000 |-140 350| 55 200] SO0
250TH| o C J:ZFNO 50|05 | 33| 35 | 03 e iRl 066 1= 70 500| 55 i00 | 200 12:38
CLASS B MOD_® [1400 O |TWOTUBES 575 |APPROX)
%g:ﬁ SEE 211C-31C
2 ;g//: T;‘I?_D u‘;erwIE‘o wo| z0 SEE 2110-3HC
* CLASS C AMPOSC | 000 [-d4o0o |TELEGRARHY| 250 | 28 150 (600 | 16,0 [14300
C300 THOR | JUMBO CLASS C AMPLIFIER] 2000 |-300 |TELEPHONY | 250 36 15 |385] 17.0 | 8300
1.5 | 40 65| 60 1.4
HF 300 Filk 4 PIN ’ . - : cL. B LINEAR AMP | 2500 [-100 20| 05 195 [0S | 6.0
CLASS B mOD ® | 2000 [- 72 |[TWOTUBES| €0 &50] 14.0
* THOR | JUMBO CLASS CAMPLIFIER] 2500 [-400 300| 80 190 | 560 | 60.0 | 6700
300T | ryngs | apin | 75 | 120 | 40 | 40 | 06 55 iNEAR AP | 2500 |- 150 200 300|200
HK3540% TwOR | yumMBO cLAsS CAMPLIFIER] 3000 [-275 150 27 50| 300 10000
50 | 0o 3@ 48] 11
HK 354 TUNGS | 4 PIN = = ) i CLASS B AMPLIFIER] ZOO0 |- 275 ITwO TUBES| 390 G665 36.0
| Thor CLASS C AMDLIFIER| 2000 [-400 =i 450} 100 25¢ | 650 4,000
5007 SPECIAL| 75 | 200 45 60 ] 0.8 [cLASS CAMDLIFIER| 3000 [-600C Jzs0] 100 350|000 6000
TUNGS CLASS C AMPLIAIER] 4000 ] -800 a50] 100 250|350 8000
T Ea NED CLASS C AMP-OSc | 8S0 |- 75 |TELEGRAPMY] 11O | 20 34 | 60 5750
756 7S 20| 80| 35| 27 [CLASS camp-0sC| 750 |- 75 ITELEPHONY] |10 | 20 =4 | a8 5750
TUNGS | 4 PIN CLASS B AMPUFIER] @S0 |- 50 |[TWOTUBES | 20 o0
OO *|[rHORTUNGS [MED 4PIN| 75 | 25| 25 | 275 ]| 1L.O | SEF RK 30
CLASS C AMP-OSC| 600 |- 150 65 | s 20 | 25 | «.0 10000
THOR MED cLass CAMP-Osc] 500 [-190 55 | s 20|18 | 4.5 10800
80l tuncs | 4 pin | PS5 | 125 ] 80| 45 | 1S [C B LINEAR AMP | 600 |- 75 as 2675
GRID BiAS MOD-aMR] 600 50 | 2.0 20| 0] 3.©
CLASS C AMP OSC.| 1500 |=105 200 ] 40 85|25 &5 |2625
805 THOR | JumBo CLASS C AMPLIFER| 1250 |- 160 160] 66 &o | 140] 8.0 | 2650
o005 Tuncs | amin | 190 325] €5 [ 85 1105 [ErH  NEAR AMP | 1500 |- 10 5] 15 15 |575] 75
CL BAMPLIFIER @ | 1250 O |TWO TUBES | 1a8 300| 7.0
CLASS C AMP-Osc | 5000 [-600 195 | 25 135 [450] 20.0 [24,000
THOR JUMBO CLASS C AMPUFIER| 2500 |-600 1G5 | 40 97 | 390 320 [ 15000
806 tunes | aew | D01 199 34 &' M [Cre LinEsr ame | 3000 [-240 76| © 40| 70| so
CLASS B MOD. ® | 3000[-240 |TWOTUBES| 20 660 | 100
* CLASS C AMP-OSC| IS00 [=200 125 | 30 475|140] 9.5 |6,700
THOR MED CLASS C AMPLIFER] 1250 |- 225 100 ] 3% 20 j1o5 | 10.5 | 7.000
808 TUNGS | < PIN s . Eo|| By e CL.8 LINEAR AMR | 1500 | -35 45| 1.0 22 2
CLASS B MOD @] 1250 | =15  |TWO TUBES| 40 190 | 78
gl 4 THOR TUNGS| JumBo APIN] 1S G 40 | 130| 70 | 55 |CLASS € AMP-OSC] 2000 | -400 300]| 7S 200]400] 300 |$32.00
THOR JUMBO CLASS € AMP-0OSC| 2000 | 220 300l 60 20c| 400 Z700
822 TunGs | s en | 10O | 40| 140 80| 60 55556 MoD 20060 [~ 90 |TWo TUBES| 50 560 300
THOR MED CLASS C AMP-Osc| 750 |- 186 | o | 25 40 | 50 7200
825 vungs | 4 pin | 75 20| 70| 30| 27 [Fi5s BAMPLFIER] B850 |- 675 [TWo TUBES| 5o 82
830 THOR MED CL ASS C AMPLIFIER| 750 |[-180 | 110 | i8 40 ] Ss | 7o |aooo
930 Tungs | apin | 'O0) 215 | 99| 49| 22 [ERnHre o0 avp | 1006 |- 200 I 56 | 20 ac] 15 | S0
CLASS C AMP OSC| 1600 [- 110 |TELEGRAPHY|I40 | 30 50 | 890 70 3670
8308 THOR MED wol 20 | nol so| 1a [CLASS Camp Osc| Boo |- 150 [TELEPHONY[ 65 | 20 26| 50 5o | 7500
9308 TUNGS | 4 =N ' ’ ) ’ €L.B LINEAR AMP | 1000 |—= 25 T 8% | 60 26 | 60
ICLB AMPLIRIER ® | 1000 |- 35 {TwO TUBES| 20 175 ] 60
834 *|SEE QW32
841 THOR MED CLASS C AMP OsC| 450 |- 32 50 125 85| 14 | 1.25 [ 2560
04 Tunes || «em 75 1 125 | 7o | 40 | 3.0 [CLASSC AMDLIFIER| 350 |- 36 50 | I8 Go|il5 | 1.75 | 20ca
CL.B AMPLIFIER® | 425 |- 5  [two TuUBES| 13 28
THOR MED CLASS C AMP-0S5C| 1250 |-180 150 | 30 85 &000 |
84IA | Tines | apw |00 ] 20 | 90| 35 | 25 T iooe |- T80 56| 30 6000
THOR | Jumeo CLASS € AMP -O5C] 1250 |- 80 1Iso | 30 100 | 50| .0 | 3ooo
838 Tuncs | 4 ein 0O | 3.25| 80 | 65 | 50 ICLASS C AMPLIFIER] I10oo |- 35 1501 60 100{100[16.0 | 35000
CLASS B MOD__®] 1250 =) TWOo TUBES| 74 1001130

SRECOMMENDED YALUES UP TO 5660 MEGACYCLES—HIGH EFFICIENCY OBTAINED FROM THESE TUBES AT
® STATIC PLATE CURRENT"IS GIVEN UNDER ™P" FOR TWO TUBES.

5650 MEGACYCLES.
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82 Ravnio NEws For Avcust, 1937
TYPE |DESCRIPTION [FILAMENT|CAPACITANCES RATED VOLTAGES RATED MA | POWER [oriver [GR1D
MICRO-MICRO FARADS | APP | [C AT 1 ON G p 1 PL |ouT| POWER|LEAK
NO | CATH.] BASE VOLTS|AMPS[Cop [ Car | Cor Er | Ec |SG |SUP| Ir | 1o | SG | S5 |20T ] watts|OriMs
849G THOR CLASS C.AMPLIFIER] 2000 | -200 300] 40 400 [450 5000
949 | Tuncs | SFECAY Lo | S0 3351170 | 3.0 [rCAEE Mop ® [ 2500 |-150 [TwoTueEs| 2o 400 500] 7
CLASS C.AMP-05C| 30001 ~-600 a5 | 15 oo | 165 12 [l0000
852 THOR | MED |, |325] 26 | 1.0 | 1.o [CLASS € AMPLRER] 2000 ] -500 A ED 00| 75 1 235 _[10,000
£52 | TUNCS | 4PIN CL.B LINEAR AMP| 3000 | -250 a3 00| 40
831 THOR-TUNG| SPECIAL} ILO J 0.0 | 40 | 3.8 CLASS C AMPLIFIER| 3500 | -400 275] 40 400[|590] 30 10000
CLASS € AMPUFIER] 1250 | -100 300 © | 80 |7-10] 37 | 40 [ 64 | .0 15000
RK20| Twor MED | 55 | 39 1 612 | no | 10.0 [cLass ¢ AMPLIFIER| 125G |-100 300 |+45 | 92 |7-10] 32 |40 | 86 | 1.0 |iI5000
RK20A| TUNGS | S PIN 3.25 SUPR_MOD. AMP | 1250 [-100_|300]-45 | 435 |7-10| 36 [40 | 18 | 1.0 [156000
RKZ23 | oxipe Meo | 25 | zo CLASS C AMP-OSC| %00 |[-90 [200]| © |50 ]6-8|40 |10 118 | 0.8 lI5000]
RK295 - & 02 | 0.0 | 100 [cLASS CTAMP-0SC] 500 [-90 [206[-45 [ 55 (68351024 ] ©8 [15000
RK25B TH | 7PIN | 63 | O8 UPP MOD. AMP_| 500 | - 90 | 200|-45 | 32 |6 840 | 10| 55| OB 15000
THOR JUMBO CLASS C AMPURER| 2000 | ~100 40| o (120 10-12] 75 125 160 | 1.8 [10000
RK28 100 | 5O |.02 |I55 | 55 [CLASS CAMPLIFIER| 2000 | -100 |400[+4% |140 10-12} 60 [125 |200| 1.8 |i0.0c00
= AN C SRy L PR SUPP. MOD_AMP | 2000 |-100 _|400|-45 | BO |i0-12] 85 125 | 60 ] 2.7 |10000
CLASS ¢ AMP-OSGC| 50O |-60 250 95 [30 ] 12 [a2 | 35 [0.26 [10000
D : o
RK391 oxioe MED | €3 | 08 | 5 | 130 | 105 [CLASS € AMPLRIER] 400 |- S50 | 250 95 [25] 8 |35 |25 |08 |10000
RK4l | caTuH SPIN | 25 ] 24 CLASS B REAMP | 500 | - 30 | 250 75 | 0.5] > T
TS s CLASS C AMP-OSC.| 100C_| -270 | 200 125 85
305A v 100 | %1 [oua | 105 | 5.4 [CLASS c AMPLIFIER] 80C | 270 | 200 125 70
NS 4 PIN CLASS 6 RF AMR | 1000 | -135 | 200 a6 60 | 30
THOR ME D CLASS C AMPLIFIER,
306A o] ol 275| 20 o35 | 13.0 | 13.0 | PLATE 8 SCREEN| 300 [-50 180 S |3.0]15 7 lo.oo0
I 5P MODULATE D
THOR MED SUPP MOD. CLC AMP| 500 | -35 |200 |-50 |40 | '.5 | 20 5
SO7AL vines | shin | 55 ] M0 | 933|180 | 120 [ e amposc T 506 o35 2561 6 Jeo a1 13 z0
P Ned CLASSC AMPLIFIER| 500 | ~100_[250 [+40 |45 | 2.0 (2 |10 | 16 | ©.25 [15,0C0
802 83 | 085|015 | 120 | 85 [SUPP.MOD._ AMP 506 |-90 |200(-45 |22 |4.5| 28| 1o | 35| 0.5 15000
CATH )} ZEiN CL.B LINEAR AMP| 8006 | -28 |200] © |25 © | 7 |10 |35 ol8
o T oues CLASS C AMPLIFIER| 2000 500|-30 |16C | 16 |42 |125 |210] 1.6 | 5000
8O3 e o 100 | 325 0.5 |155 | 285 [SUPP MOD AMP. | 2000 Sco0[-50 | B8Ol 15 | 55 [126| 65| 1.6 | 5000
S PIN CL.B LINEAR AMP | 2000 5001-40 [ 80 | 201 15 [125| 54 | 1.5
e T CLASS € AMPLIFIER| 1250 [-100 [300| © | 80 | 70| 3% [ 40 | 64 | ©.9 h5000
804 TUNGS . zs 30 |ool 16.0 | 145 |CLASS CAMPUFIER| 1260 | -I00 30045 |92 | 70 [ 27140 | 80 | O.9 [I5000
= iz SUPP_MOD AMP | 1250 | 100 [300|-50 |48 | 7.0 |355[40 | 21 | 0.85 [i5.000
CLASS C AMP-OSC| 400 | -50 | 250 95 | 25| 9 25 | 0.8 |20,000
THOR MED CLASS € MOD-aMP| 3525 -75 [27¢ 80|15 ) {7 | ©.15 |50000
807 | runas | seiy | ©2 | 09 | O |18 | 58 g TNEAR AMR | 400 | -25 [250 75| 0 | = "9 [ o025
TWO TUBES CL.ABMOD __® | 400 | -25 |[300 162 | 20 60 | 0.35
THOR | JUMBO CLASS C MOD-AMP| 1000 | <100 | 140 25| 45 60 | 65| 10 {5000
850 TUNGS 4 PIN oxs 3.25 O 120 | ko CLASS € AMP-0Sc.| 1250 -150 175 I60| 35 70 {130 o A4300
THoR === CLASS C AMPLIFIER| 3000 | 150 | 300 85115 100 [165| 70 100G0
860 TUNGS 0 o] 10.0 | 325 | 008 | Z75 | 7Z5 [CLASS € MOD-AMP| 2000 | -225 | 300 67 | 30 o9 [ 75| 165.0]i0o000
el | CL.B LINEAR AMR | 3500 | ~150 | 300 43 100 | 40
86 || THOR-TUNGS| SPECIAL | 11,0 | 10.0 | ©.10 | 170 | 15.0 |CLASS C AMPLIFIER| 3500 | -250 1600 275]| 30 a00l500] 25 | BGCO
Ser CLASS C AMP-O5C.| 750 | -80 125 40 | 55 14 |16 | 1.0 14,009
865 apm | 75 | 20 |oi0} a5 | &5 [cCLASSB MoD-AMR| 500 | -120 |125 40 | 90 0 | 25 115500
CL.B LINEAR AMP | 750 | -30 [125 22 45
*RECOMMENDED VALUES UP TQ 5460 MEGACYCLES—HIGH EFFICIENCY OBTAINED FROM THESE
TUBES AT 56.40 MEGACYCLES
@®STATIC PLATE CURRENT IS GIVEN UNDER “IP" FOR TWO TUBES.
- ME D. CLASS AB-PP-MOD| 300 | -62 [TWO TUBES | 80O 5 750
2A3 | OXIDE | 5y | 25 | 25 | 136 | 90 | 40 oo mp osc] 406 | -180 i T06] 10 i5_| 25| 3.0 _|50000
6A3 OX1DE [MED 4PIN| 6.3 1.0 160 | 70 | 3.5 | SAME AS 2A3 |
6A6 OX1DE_{MED.7PIN| 6.5 | 0.8 SEE RK54 PUSH PULL TRIODE
6L 6 #| OXIDE _|MED. 7PIN| 6.3 | 06 SEE RK34 PUSH PULL TRIODE
6N 7G| oxioe | 2¥PEL | 63 | o8 SEE RK 34 PUSH PULL TRIODE
6N7 8 PIN
12 A THOR FIL [MED4PIN] 50 [ 025 | B0 | 3.5 | 2.5 [CLASS € AMP-05¢C| 250G - 90 80 g 11 25000
jg ®| THOR [SMALL | =y PUSH PULL |CLASS C AMP-OSC] 135 | =50 27 | 10 .6 | 20 5600
FiL 6 PIN 2 TRIODE CLASS B MOD. 135 100 _|MAX. E3 A—
45 *] oxiDE_[MED 4PIN] 25 | 1.5 65 | 36 | 3.0 [CLASS Cc AMP-05C] 400 [-200 40 1o | 10 | 3.0 [Sgo00
53 OXIDE |MED 7PIN| 2.5 | 20 |PUSHPULL TRIODE | SEE RK 54
714 %] THOR, FILIMED 4PIN| 50 | 025 | 66 | 32 | 2.9 | SEE 12 A
MED AS A CLASS C AMFLIFIER | 400 | -50 40 | 30 o | 10 | 3.0 [20000
46 OXIDE | s oy | 25|75 T RiCDE CLASS B MOD 400 © |TWO TUBES | 200 [MAX. 20 | 20
® ACORN-FOR ULTRA N R 6000
9535 OxIDE |SPECIAL| &3 | 0us WiGH FREGL. |CLASS € amP-0sC.| 180 35 | 7o | s oS 20,00
2 SATISFACTORY OPERATION AS MODULATED OSCILLATOR CAN BE HAD ON 56 -80 MC. BAMND
TYPES |9 AND GEG IOEAL FOR PORTABLE AND PORTABLE MOBILE USE RESPECTIVELY ON S6-GO MC.
® wWiLL OSCILLATE AT TH VALUES DOWN TO METER « RELOW THIS POINT REDUCE RATINGS
2A5 OX\DE |MED 6PIN] 2.5 .75 CLASS C_AMP-0SC| 400 A5T) 100 30 | 10 50 ] 70 5000
6F 6 SMALL
GFGG OXIiDE O7CF1;)I‘I:I' 6.3 0.7 SAME AS 2A5
6L 6 : SMALL CLASS € AMP-0SC| 450 -120 | 300 1o a0 | Bo | 10 | 25 50,000
616G | OXPE el 63| °® TWO TUBES |[CLASS AB MOD _®| 400 | -25 | 300 100 60
22 OXIDE_|MED &6FIN| 6.5 | O.7 SAME _AS 2A5
&7 OXIDE_|MED SPIN| 2.5 | t.75 | 1.2 | &6 | 150 | OSC. DOUBLER 550 160 | 50 | 40 | 30 70 | 70 50,000
MED O5C. DOUBLER | SAME AS 47
S9 OXIDE ren | 23| 2° CLASS & MOD 400 | © |[TwWO TUBES | 200 [MAX | Tzo | 20] T
® STATIC PLATE CURRENT GIVEN
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“Philharmonic’

30-TUBE

Receiver

(Latest Scott Custom-DBuilt Set)

By Laurence M. Cockaday
and S. Gordon Taylor

(Part One)

RELIMINARY to a description of

some of the technical features which
make the new Scott “Philharmonic” re-
ceiver so definitely outstanding, it will be
of interest to many readers to know
something of the inside storv of Scott
receivers, as observed by a Ramo News
staff member when he visited the Secott
Laboratories in Chicago during a recent

midwestern trip.

UR visit to the home of the Scott
O receivers slarted with a leisurely

walk through the entire prem-
ises, then the ground was again gone
over in more detail, starting from the
“inner laboratory” where research and
development work is carried on con-
stantly. This particular laboratory, in-
cidently, is about as “hard-to-get-into”
as the vaults of the Bank of England,
the reason being that, incidental to the
development of receivers, much original
work is done here which first sees the

b/

light of day when
patent applications
are filed in Wash-
ington.

From here we

proceeded to the
“components testing
laboratory” where
every part going
into the receivers is

tested in an un-
usually thorough
manner.  Naturally, where such a

variety of parts is used, a great many
have to be purchased from manuiac-
turers who specialize in their produc-
tion. When these parts from other
manufacturers are received they go to
the components test laboratory and

THE CHASSIS

Chromium plated throughout, this unit
is one io please the most critical eye.
But more important, of course, is ils
electrical and mechanical excellence.

www americanradiohistorv com

THE NEW 3.75 TO 2000-METER RECEIVER
Thirty tubes are employed in a circuit swhich includes
dnal aw.c., volume cxpansion, continuously wvariable selec-
tiwity, true high fidelity and numerous other features.

there each individual one—not just a
sample from each lot—is put through
a series of critical tests. Mica con-
densers, for instance, are tested for
leakage at three times the maximum
voltage to which they will be subjected
in the receiver, using test equipment
capable of measuring leakage currents
as minute as .001 microampere {(a bil-
lionth part of 1 ampere). Then they
are tested for capacitv, in some cases
tolerance of only 1 micro-microfarad
being allowed. Finally thev are tested
for power factor with a tolerance of
1% of 1 percent.

Exacting Tests

Paper condensers are checked for
voltage breakdown at several times the
voltage values to which they are sub-
jected in the receiver, also for capacity
and leakage. Thev are likewise “sample
tested” for power factor. Electrolytics
are tested for capacity and leakage, at
voltages 25 percent in excess of their
ratings. All air dielectric condensers,
including those used for -r.f. tuning, i.f.
tuning, trimmers, etc., are put through
a variety of tests so rigid that many
of these condensers must be specially
made to meet the close tolerance speci-
fied. In the case of the main gang-
tuning condensers, for instance, not
only must they be a close approach to
electrical perfection, but the mechan-
ical bearing tension must be such that
a certain specified amount of effort is
required to turn the shaft. To insure
the accuracy of this test, these con-
densers are supplied by the manufac-
turer without wiping contacts. These
contacts are later installed and adjusted
precisely for a degree (T'wrn to page 121)
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84

Automatic

RADIO

Balloo

Report Weather

By W. G. Many

ORE and better guesses as to to-
M morrow’s weather may soon be

chaitked up to the credit of the
weather man, thanks to tiny automatic
114 and 2¥%-meter radio transmitters
carried aloft by crewless balloons. Ex-
periments at Blue Hill Observatory near
Boston, as well as demonstrations at
New York and elsewhere. have disclosed
the gathering of meteorological facts of
great value in prognosticating weather.
The tiny automatic radio transmitter
can flash back reports from a height of
50,000 feet, and twice that altitude is the
ultimate aim.

Tiny Transmitter Used

Of course there is nothing new in the
use of gas-filled balloons for weather
forecasting. As far back as 1918, dur-
ing wartime days, balloons have been
sent aloft and observed through tele-
scopes and surveving instruments in
order to gauge prevalent winds high
above the earth. But the weather man
needs more information for a really good
guess as to tomorrow’s weather, He
would like to know the temperature, bar-
ometric pressure and humidity readings
taken at different altitudes and that re-
quires someone up there to take readings
and flash them back to earth. In various
pirts of the country airplanes are sent
up daily with capable observers for the
purpose of gathering just such data. Such
flights, however, are costly and in bad

LISTENING FOR SIGNALS
An operator at the Weather Station
picks up and records the ballaon’s

signal on its upward journey.

s

Facts

weather they are not
always feasible.

So along comes a
daring and really
clever idea from
Harvard University’s
Blue Hill Meteor-
ological Observa-
torv. A tiny short-
wave, Z-tube transmitler, weighing less
than a pound, with another pound or so
of special dry batteries supplving the
current, is sent aloft by means of special
rubber balloons filled with gas. Of se-
lected size for given gas capacity, the
balloons are intended to ascend at a
speed of about 750 feet per minute,
which has been found the most desirable
rate for satisfactory observations. With-
in an hour the tiny radio transmitter,
sending its reports all the while, has at-
tained a height of 50,000 feet. Messages
are handled at the rate of eight per
minute, being picked up by a short-

START OF ASCENSION

Here is the balloon seen leaving its
hangar in a 20-mile hreeze.
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CHECKING THE U.ILF. BALLOON TRANSMITTER

Experts of the Weather Station al Blue (11l Observaiory

making a final check on the ultra-short-avave cquipment
for the crexvless balloon.

wave receiver at the observatory.

To secure the data so vital to the
weather man below, the balloons carry
aloft several pieces of equipment in ad-
dition to the automatic radio transmitter.
There is an aneroid barometer to meas-
ure pressure; a precise temperature in-
dicator emploving delicate bi-metallic
strips; and a single human hair to meas-
ure relative humidity.

Signals Flashed Back

The respective readings of these de-
vices are picked up in rotation by a
revolving contact arm, and turned over
to the tiny transmitter which tlashes
them to the waiting station below. The
receiving operator at the observatory
jots down these signals and, with the aid
of a converting device, translates them
eventuallv into curves of pressure, tem-
perature and humidity. The wind veloc-
ity at different altitudes can be deter-
mined bv observers on the ground,
following the drift of the ballons by
means of a theodolite or other instru-
ment. (Turn to page 103)

DEFROSTING THE ANTENNA
Some idea of the terrific acinds en-
countered at the Weather Station can

be gotten from ihis piciure.
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alarm  receives a
small band on either
side so that it may

THE AUTOMATIC RADIO ALARM UNIT

Eugineer adjusting ane of the sensitive electrical relays of
the auntomatic "listener”.

A SUCCESSION of marine disasters

in recent vears brought about a
hue and cry for new standards in
means for safety of life at sea. The
radio telegraph has, perhaps, done more
for the preservation of passengers’ and
crews’ lives than any other scientific
device. And now radio again comes for-
ward with an invention that may prove
a boon to the crews of cargo vessels.
This newest contribution is an auto-
matic radio alarm that “listens, thinks
and acts” without constant human at-
tention. In cffect, the instrument serves
as a robot operator when the human
operator is off duty. By law, the device
cannot be recognized on American pas-
senger ships as a substitute for radio
operators. but is restricted to cargo
vessels of 5,500 gross tons or over, em-
ploving but one radio operator so that
a sort of continuous watch may be kept.

Two-Month Test

Developed by the Radiomarine Cor-
poration of America, the alarm has
already been approved hy the IFederal
Communications Commission and ships
will begin to be equipped as soon as
changes specified by the FCC have been
made. Government approval followed a
two-month test in the Bureau of Stand-
ards Laboratories and in the Sandy
Hook stations of the Coast Guard.

As explained by Charles J. Pannill.
president of Radiomarine Corporation,
this is the way the device is used: The
operator, upon completion of his watch,
turns on the automatic alarm and leaves
the cabin; thereupon the robot begins
its work of listening for the telegraphic
characters of the international emergency
signal from other ships. Besides the
600-meter distress call channel, the

hear any ship
slightly off the usual
wave. The device is
pre-set to recognize
a series of dashes,
each of four seconds’ duration and sepa-
rated by an interval of one second; but
the unit also has the power of recogniz-
ing a dash which may be a bit more or
less than four seconds long.

It might be said that the alarm has
an “Intelligence” that will retain such
dashes in sequence, after which it will
turn on signal lights and ring bells on
the bridge and in the radio operator’s
quarters.

An mmportant added feature of the
unit is that it sends out an alarm when
anything is wrong with the robot itself.
If a tube burns out or a battery fails,
the alarm will sound its own distress call,
hastening the human operator to correct
the ailment.

The general form of the automatic
alarm signal was specified at both the
1927 International Radio Telegraph Con-

TIHE COMPLETE SYSTEM

At lefr: Autematic rvadie receiver.
Laazer right: Bell and light unit for
operator’s cabiu. Top center: Bell
and light unit for the bridge. Upper
right:  Seciteh for turuing an the alarm.

www americanradiohistorvy com
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ROBOT

Receiver

for

Cargo Vessels

(Tunes for SOS Signals)
By Merle S. Cummings

vention held in Washington and the
1932 International - Telecommunication
Convention held in Madrid. The four-
dash signal supplements but does not
supersede the usual SOS, but is trans-
mitted by the vessel in distress just
prior to the standard cail for help.

The robot’s voice {bells and lights)
can call the ship’s officers for receipt of
the automatic alarm signal; receipt of a
false signal caused by combined static
and interference; the loss of line volt-
age; tube heater burn outs, and other
important things calling for more aid
than the robot itself can offer.

The United States Senate and the
President ratified the Convention of
Safety of Life at Sea in June, 1936. It
became applicable to American flag ships
last November except as to the con-
tinuous-wave requirement. Under the
Convention’s terms, a nation may grant
its ships an exception from the continu-
ous watch requirement for a period not
exceeding one year from the effective
date of the Convention. But the FCC
has extended this exemption to August
6, 1937.

Radio Telephone on Ships

New York, N, Y.—Telephone service be-
tween Ships at sea and the Bell system is
to be provided jointlv by the RCA and
the A.T&T. The Radiomarine Corp. plans
to install the required equipment aboard
American ships while the shore equipment
is to be operated and built by the Bell
system. The Radiomarine Corp. has con-
tracted with the Matson Navigation Com-
pany of San Francisco for the installation
of telephone apparatus on their S8, Lur-
line, S.8. Malolo, $.S. Mariposa, and §.S.
Monterey. These vessels will be in com-
munication with other vessels, the Ameri-
can Mainland, the Hawaiian Islands, and
Australia.

New York, N. Y —RCA Communications
and The Mackay Radio and Telegraph Co.
have filed with the F.C.C. a schedule whick
will drasticallv reduce the rates of domes-
tic night letters. This new schedule, it is
claimed, will permit the transmission of
medium-length letters by radio telegraph at
low rates. The reduction in rates is ap-
proximately 23 to 50 percent.

H
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FIGURE 1

From a hobbv to a business.

And, by the away, nothing makes a more substantial

Service Bench than a second-hand flat-top desk, avith convenient storage for tools
and paris.

THE SERVICE BENCH

Sloppy Service . . . Service Shops . .
Vacuum Cleaners . .

Service Kinks .

. Universal Test Panel .. . Noise . .

. Service Sidelines . .
.. Selling Sound . . . SERVICING: Crosley . .

. Servicing
. Checking Tuning Condenser Shorts . . .
. Packard Bell . . .

Conducted by Zeh Bouck, Service Editor

AGAINST SLOPPY
SERVICING

URING the last four months your
service editor has visited many ser-
vice shops on ‘the cast coast of the

U. S. A. He has been royally welcomed
from New York to Florida, and has secn
many stimulatingly efficient layouts. And
in those game shops he has scen some la-
mentably sloppy servicing. Oscilloscopes to
the right and oscillators to the left, the
minor details omitted by many servicemen
would make anv eflicient gas station at-
tendant weep. We've seen chassis, with
two hours justifiable labor charge, replaced
in the cabinet as dustv as when it was
removed—not to mention the inside of the
dial glass, which could be cleaned only
with the chassis on the bench! We've scen
a serviceman making a final cabinet-
mounted test on a receiver. He had the
* hands of the village blacksmith and so paid
no attention to the fact that the controls
were partially  jammed. We've seen re-
ceivers rcady for return with the knobs
sticking out wvarious distances from the
panel, as if thev had been deliberately
staggzered. Not to mention finger prints
enough to furnish exhibit A’s for every
murder since Cain killed Abel!

We’re not mentioning any names, but
some of you lads mayv recognize yourself
in the above. Take a tip Irom vour favor-
ite gas station—that gas station where,
driving up for only five gallons, an atten-
dant cleans your windshield and checks
vour water without being asked, and then
asks vou if vou’d like vour oil and air
checked.

The cures to the above conditions are
s0 obvious we need say little more. Tight-
en all dial lights before returning the
chassis to the cabinet. Remember, the cus-

tomer should both .see and hear the dif-
ference in his receiver. It should glisten in-
side and out. Let him feel the differcnce
too—with velvet operating controls. Two
rags should be in every service kit—one
mildly saturated with a good furniture
oil and the other clean and drv. Polish
the cabinet thoroughly in the shop—and
once again when located in the customer’s
home, to remove the final finger prints in-

_prominent bit of
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curred during transportation, and for the
psvchological effect.

THIS MONTH’S SERVICE
SHOP

Starting in as a hobby, R. S. Pemberton,
of Pemberton’s Radio Service (Wholesale
and Retail), Shelby, Ohio, has built up a
profitable radio trade, and the. shop shown
in the photograph of Figure 1. Describing
the layout, Mr. Pemberton sayvs—“The
room is about 14 feet square, besides the al-
cove photographed which just fits the Work
Bench. The bench itself is an old flat-top
desk—mighty substantial—2 by 3 feet. The
instruments include a 385 Supreme tester,
a Radiart vibrator tester, a vacuum-tube
voltmeter, 6E3 output indicator, a pocket
Triplett tester, a Triplett 1200, a combina-
tion  Solar-Sprayberry-Tobe  condenser
tester which makes about all the tests
of which I have ever heard, a portable
tube tester (not shown) and all-wave
signal generator, a turntable and pick-up,
with an associated amplifier and a com-
plete complement of power supplies. There
i5 A 913 oscilloscope under construction at
present. The walis are pretiy well papered
with tube and vibrator charts, so placed az
to be readable from the Bench. The bound
volumes above the bench contain back
numbers of Rapi¢ News. I picked up a
flock of second-hand illing cases which
are distributed about the shop, giving me
some 100 drawers for small tools and
parts. I have a power drill and grinder
which help a lot in heavy work?”

Mr. Pemberton sent us two pictures of
his shop—one in which he himself is a
decoration. However,
we have published the one shown, despite
the fact that Mr. Pemberton iz reading
Rapro News in the other, because more of
the equipment is to be seen. '

UNIVERSAL RADIO TEST
PANEL

Simplification of Service Bench design
and construction has been considerably
effected by United Motors in their “Univer-
sal Radio Test Panel” which includes the
major part of the equipment essential to
any modern shop mounted in one im-
pressive and handsome unit. The com-
plete set-up is shown in Figure 2. The

(Turn to page 104)

o ~ FIGURE 2
A combination job that supplies most of the permanent equipment required in a
modern service shop.

www americanradiohietorv com
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Practical Pointers For Servicemen On

Servicing
OVIE
OUND

By W. W. Waltz

EW problems confront the radio ser-

viceman who contemplates the ex-
pansion of his activities to include the
servicing of motion picture sound equip-
ment. Fundamentally, his knowledge of
radio and audio circuits is the same as
that required of the sound equipment
technician; there the similarity ends.
New ideas, not only of circuits and equip-
ment, but also of the meaning of the
word “‘service,” must be ubsorbed. The
creed of the theatres. the show must go
ou, will of nccessity be adopted and lLion-
ored by the man who would succeed in

this feld.

intelligently to service theatre

equipment, its essential features
must be understood. And, at this point
the brutal truth must be told—no two
installations are alike. Regardless of the
fact that the installation engineer fol-
lowed standardized blue-prints. and that
the equipment itsell was probably manu-
factured with inter-changeability of parts
in mind, it still remains that in the as-
sembly and inter-connection of the
components in the theatre as much in-
dividuality exists as in “ham” radio.
Consequently, each theatre presents a
different problem to be studied. When,
and how. to make this study is some-
thing that must be left to the ingenuity

BEFORE any attempt can be made

of the serviceman.
One cannot expect
the theatre owner
willingly to pro-
vide the opportu-
nity for this study.
In such cases—and
these will be re-
mote indeed—
where the service-
man can sell a
routine inspection
service to the thea-

tre, the difficulty
solves itself. For
the man who is
called onlv in
emergencies, the
only safe rule 1s to
become so familiar
with the basic
principles of the equipment that a brief,
intelligent “once over” will show how
and where that particular installation
diiffers from others. Then follows the
task of locating and clearing the trouble;
work that must be done with one eve
on the clock. There are no opportunities
in theatre work to “take the thing to
the shop.” If the trouble is to be cleared,
it must be done on the job. and in a
matter of minutes. Intelligent work in
cases such as these requires system—ior

PROJECTOR HEAD-------

FILM- e oennnns

GUIDE ROLLER..
APERTURE PLATE . |‘—

TENSION PAD

-LIGHT GATE

FILM PICK-UP
i AMPLIFIER

LENS TUBE--...] | I
EXCITING LAMP...|_
STRIPPER.

FIG. 4

LAMP SOCKET'

. \PHOTO-ELECTRIC
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A WESTERN ELECTRIC PROJECTOR

A complicated looking device—and 1t is complicated.

Hoavewver, the sound serviceman is interesied only in the

clectrical equipment. Mechanical troubles are the acorry
of the projectionisi.

which reason the serviceman will have,
mentally catalogued, a series of ques-
tions to fire at the projectionists—
“when did it start?”; “how did it
sound?”: “what did the meters do, kick
down or up?”’; “are the batteries—if
any—charged, or fresh?”.

This line of questioning—and the
above questions are far from being com-
prehensive enough for actual use—must
be supplemented by a check of every
reply, that is, in an emergency take no
one’s word as final. Check!

Types of Troubles

A recent investigation of the opinions
of sound equipment maintenance men
revealed that no two of them agreed on
the point of “most common troubles.”
No decision could be arrived at as to
whether mechanical or electrical troubles
were in the majority. On that basis i
will be best to assume a 350-30 break
and to discuss briefly the more common
troubles of both kinds.

Mechanism fajlures can be traced
usually to the following: Improper lub-
rication, over-loading, and normal wear.
Generally, a mechanical {ailure means

replacement of the part. In this case
the serviceman, unless he has a source
of supply. should retire in favor of the
projectionist. If the part is not m-
mediately available it probably will
mean finishing the show on one machine
or closing dewn. If the replacement part
is available, the projectionist is the man
to do the job—for one reason, many
state and city (Twurn te Page 127)
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R=.25 MEG. -
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S5MEG.  vOLTMETER

T
TO RECEIVER CHASSIS

FIGURE 3

FIGURE §

FIGURE 7

How to Build and Use a

V. T. VOLTMETER

Undoubtedly a much larger number of servicemen, technicians and experi-
menters would employ the vacuum tube voltmeter in their work if its wide
utility and specific applications were better understood. The technique to be
followed in locating and correcting trouble in many representative cases is
explained in this article. Constructional details of the v.t. voltmeter were given,
with complete operating data, in a comprehensive article printed last month.

N superheterodvne receivers it is es-
I sential that the r.f. input from the

oscillator be less than the bias of the
first detector. If it is equal or greater,
grid current will flow in the first detector
grid circuit and trouble will be expe-
rienced with broad tuning. cross modu-
lation and “birdies’” On the other
hand, if the oscillator output is inade-
quate, the receiver will lack sensitivity
and have excessive hiss. (The above
applies particularly to mixers not of the
pentagrid type. For 6A7 tubes, unifor-
mitv, rather than amplitude, of oscil-
lation is the primary consideration. For
the 6L7, the oscillaior voltage applied
should be 12 volts or more. Again,wideva-
riations in-oscillator voltage over the tun-
ing range are undesirable—Ed. Note.)

The solution of some cases of non-
uniform sensitivity over the band can
be traced to variable oscillator output.

This v.t. voltmeter will accurately
measure the bias of the tube and the
oscillator output so that the conditions
mentioned above can be speedily lo-
cated and corrected.

Aligning Rececivers Having
AV.C

There are a number of ways of aligning
a receiver using a.v.c. The usual method
is to employ a modulated oscillator and
output meter, the output of the modulated
oscillator being sufficiently attenuated to
prevent the a.v.c. from acting. With
many receivers, there is no delay in the
a.v.c. action, s0 that this circuit becomes
operative whenever a modulated signal
of sufficient intensity to give an audible

By R. M. Ellis
(Part Two)

output is fed into the receiver. \When-
ever this condition occurs, a false im-
pression of broadness in the individual
trimmer will be noted, since when an
individual circuit is slightly detuned, the
a.v.c. action will hold up the output. To
align a receiver with the v.t. voltmeter.
feed an unmodulated signal into the re-
ceiver with sufficient intensity to develop
a small amount of a.v.c. action. Con-
nect the v.t. voltmeter to the receiver
chassis and to the a.v.c. lead connection
to the grid returns. With this connec-
tion, the v.t. voltmeter will read the
actual a.v.c. voltage. When a trimmer
is now adjusted, a verv sharp resonance
point will be indicated by the sudden
increase in a.v.c. voltage.

Balancing Phase-Inverter
Circuits

In the old days when every push-pull
stage had an input transformer, a
simple resistance test on this trans-
former usually indicated whether or not
this unit was functioning satisfactorily.
The modern trend is to employ some
form of resistance-coupled phase inver-
sion, since this form of coupling pre-
sents a number of important advantages,
such as freedom from hum, extended
irequency response and economy. But,
unfortunately for the serviceman, parts
which may vary are substituted for the
transformer. Proper values of resis-
tances are essential if the full quality
of tone and power output of the receiver
are to be realized, and in some designs
the tube characteristics are important.

In any case, the signal voltage deliv-

www americanradiohistorv com

ered to the individual output tubes must
be equal. This audio-frequency voltage
is difficult to read with an ordinary volt-
meter, not only because of the inaccu-
racy of the voltmeter at the reference
frequency employed. but also because of
the loading effect of the usual a.c. volt-
meter on the circuit. The v.t. voltmeter
adds no appreciable load to the circuit
at any audio frequency and grid voltage
can be read with close accuracy. By
Juggling inverter resistor wvalues and
measuring with the v.t. voltmeter, the
serviceman will have no difficulty in ad-
justing a push-pull stage for correct
balance.

Measuring Surge Voltages

When installing filter condensers, it is
desirable to know the maximum surge
voltage, since it is necessary for the filter
condensers to withstand this momentary
surge potential each time the set is
turned on. The maximum surge voltage
is frequently much higher than would
be expected from the working voltage,
owing to poor regulation in the power
transformer, or to the action of line volt-
age regulating resistors. To check this
surge with the v.t. voltmeter, simply re-
move the rectifier tube from its socket
and measure the voltage between the
chassis and one plate prong of the recti-
fier tube socket. The voltage indicated
will be the highest that can be developed
in the normal operation of the receiver.
If the maximum range of the instrument,
500 volts, is not adequate to measure
the voltage encountered in the applica-
tion, the range can (Twurn to page 111)
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TIHE COMPLETED AMPLIFIER CHASSIS

Hlustrating the ship-shape layout for
current, push-pull amplifier.

N the May issue of Ranio News, a

single-ended. direct-coupled amplifier

was described emploving a 2A3 as output

tube. Present-day requiremenis often ¢all

for more power and in such cases the use

of a push-pull amplifier is more desirable
than a larger single tube.

I’ the advantages of direct coupling
are to be retained it is necessary to
employ some form of direct coupling
to the second output tube. One possible
solution to this problem 1s the use of
two single-ended ampliliers connected
hack to back. Such an arrangement re-
quires a push-pull detector when a tuner
is. employed while a transformer with
center tapped secondary must be used
with a phonograph. 1t is preferable to
eliminate the input transformer with
direct coupled amplifiers, since they are
especially sensitive to hum due to their
excellent low-frequency response. 1If it
is necessary to use an input transformer
the secondary must be of low impedance
and carefully placed for minimum hum
pickup.
The circuit for the push-pull direct
coupled amplifier is shown in Figure 1.
A portion of the output of the first

Note the small “lamp-fuse”
at the front of the chassis achich gives ample protection.

output tube, Tube
d, is applied to the
second output, Tube
B. RBesides qmplo_\'-
ing a potentiometer
so as to make the
output of tube B
equal to that of tube A, care must be
taken to obtain the right grid bias at the
same time. All these requirements areé met
by the use of two carbon resistors, R7
and R8, which apply ¥ of the output of
tube A to the grid of tube B. This
places the grid of tube B at approxi-
mately the same potential as (he grid of
tube A. Then the hlament of tube B
must also be “up in the air.” It might
at first glance seem that a common bias
resistor can be used for both tubes but
this is not practical.

the neaw direct-

Maintaining “Balance”

The automatic compensation circuit,
which maintains the balance between
the two tubes requires separate bias
resistors.  Without this form of com-
pensation the plate current of the two
output tubes will be unstable: one tube
wilt be completely blocked while the
other carries all the plate current.

Since the two tubes have individual
bias resistors. these two resistors will be
in series with the load unless there is a
low impedance a.c. path between the
two cathodes, hence the need for con-
denser C3.

16 CHME
B OHMS

i g

40UMS

FLASHLIGHT
CELL

]

3500 OHMS 20'W.

FIG. 1

CHY

PILOT LIGHT
{rued)
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A Practical, Push-Pull

D. C.
Amplitier

T hat is Excellent
By Gerard J. Kelley

As in the single-ended amplifier, the
compensating circuit consists of an ar-
rangement whereby the screen voltage
on the input tube is controlled by the
plate current in tube A. When plate
current creascs in tube A, the screen
voltage rises, makes the plate voltage
of the mput tube increase and drops the
bias on tube A, thus compensating for
the change. This circuit 15 slow acling
and does not interfere with the signal.

Bringing Up “Highs”

The high frequencies may be brought
up somewhat by the addition of the
padder condenser C9 of 150 mfd. max-
imum, This is connected between the
plate of tube B and the grid of tube A,
causing regeneration at the higher fre-
quencies. The condenser is set at about
40 mid. but the adjustment will vary
with layout and wiring. When making
the adjustment, the efiect on the response
characteristic should be observed. Con-
structors who have no facility for
measurements can proceed by tirst in-
creasing C9 until the amplifier oscillates.
then decrease until the oscillation stops
and then further decrease the capacity
by half a turn more for safety.

Volume Control

The diagram does not show a volume
control since the writer controls his vol-
ume in the input device. However, the
resistor R1 can be replaced by a 250,000
ohm potentiometer.

Construction
The transformer should have three
different filament windings, all of them
center tapped. (Tuwrn to page 128)

UNDER THE CHASSIS

The neat and simple aciring for the
amplifier is shozen in this bottom vieas.

www americanradiohistorv com
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Using
Antenna

RELAYS

VERY amateur knows good reception

is essential to the successful opera-
tion of a station. But too frequently a
great deal of time and effort, as well as
money, are expended on providing a good
transmitting antenna, but any old shert
piece of wire strung in the attic or around
the picture moulding is used for a receiv-
ing aerial. Why not use the transmit-
ting antenna for reception as well as
transmitting® It is idle, when the trans-
mitter is not in use and, for reception,
will give far better results than a “piece
of wire” The performance will soon
more than compensate for the cost of

installing the switching apparatus.

HE writer recently made a series of

tests using both 20- and 735-meter

antennas for réception as well as
transmission, as against a 30-foot antcnna
strung in the attic. The difference was
amazing. By switching over from one to
the other, a given signal incrcased from
one to three “Rs’ (as measured on an “R”
meter in a receiver). Furthermore signals
not audible with the *piece of wire” were
picked up with sufficient strength for a
“QSA4"” report.

Tests also were conducted at several
other stations, and the same results ob-
tained. At one station which operates
almost exclusively on 10 meters and where
an elaborate arrayv was employed, the array
antenna far out-performed all other types
of aerials used. Furthermore, the advantage
of using a directional or semi-directional

RADIQ FILG
Charles Guilbert,
FILG of Deausille,
France, sends cordial
greetings fo Ranio

News seaders.

antenna for reception as well as transmis-
sion is obvious. Such an antenna will be
just as directional for reception as well as
transmission. Signals in an unwanted di-
rection will not be received with anything
like the volume they would be if the array
was pointed toward them, with the conse-
quent result of less interference and more
satisfactory “QSQ0s.”

This feature alone in cases where a
directional antenna is available is a strong
argument for using the same antenna for
both transmission and reception. But there
are still other advantages. First, it is
necessary to have only one antenna strung
up in the back yard and other wires
(aerials) which might have some effect on
the radiation pattern of the radiator will
be climinated. Second, a good transmitting
antenna usually is fed by a good feeder
system, and the radiator itself is located as
far away as possible from surrounding
objects. This naturally will eliminate a lot
of man-made interference such as oil
burners and other electrical appliances, thus
resulting in a better signal-to-noise ratio.

Tests with Doublets

The tests on 20 and 75 meiers were made
with half-wave, doublet antennas using
twisted pair (EO-1) ieeder lines. The
receiver was a standard make super-
heterodyne, equipped with a sensitive “R”
meter. On 75 meters the cignals of a
Cuban amateur (COSYRB) were picked up.
He was operating on approximately 3906
kilocycles. There were several strong sig-
nals on adjacent channels. Using the “piece
of wire” aerial, the voice of this station
was audible but not understandable. His
signal pushed the “R” meter to R2. The
75-meter doublet was switched in. The
signal ratio to the interference was in-
creased tremendously and the signal became
readily understandable. The “R” meter
swung to Ré.

This same test was repeated on about
50 stations and the results were equally
gratifving in practically all cases. Only in
a very few instances was the interference
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SCHEMATIC OF COUPLING UNIT fo| A
RECEWER HAVING ONLY A AND'G” POSTS.
A COMMERCIAL COUPLING TRANSFORMER
ALSO MAY BE USED.  THOSE WITH STATIC
SHIELDS ARE BEST.
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" CHam”

Conducted by
Everett M. Walker

Editor for Amateur Activities

Séﬂcé

problem increased by the use of the larger
antenna and .dn each of these cases the
interference came from local stations with
strong ground waves. But, by-in-large
reception was much improved from the
standpoint of readability, audibility, inter-
ference and signal-to-noise ratio.

Virtually the same results were obtained
when the tests were repeated on 20 meters,
Furthermore, on 20 meters the “piece of
wire” aerial and the “transmitting” antenna
were at right angles. This often is the
case. It was found that stations that could
be worked could not be heard on the “piece
of wire” but came through with good signal
strength on the transmitting antenna. A
typical case was that of a station in Hono-
lulu (K6MVV). This station was barely
an RS with the “wire” acrial and drove the
“R” meter bevond the R9 point when the
tran$mitting antenna was Switched in.

S5-Meter Tests

Similar tests also were conducted on 5
meters. On this band some amateurs still
like to operate “duplex” and therefore the
use of the same antenna for both transmit-
ting and receiving may not be desirable.
But, on the other hand, a 5-meter antenna
for transmitting usually is a simple affair
and it is not difficult to put up a duplicate
one for reception and then enjoy duplex
operation. Also on 5 meters a large number
of stations are using directive arrays, and,
like on 20 and 10 meters, are using simple
antennas for reception. But on 5 meters
the advantages of wusing the directive
antenna, for reception to dodge interference,
are even greater than on the other bands,

(Turn to page 122)

FAMOUS SWISS AMATEUR

Herr Lips of Zurich, Sacitzerland,
First Prize avinuer in a European
competition, 15 well-knowen to Ameri-
can “Hams” for his early aork on
trans-ocean communicalion on  len
His call letters, shown tn
are knowen the wworld ower.

meters.
photo,
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A Department
for the amateur
operator to help
him keep up-to-date

Wins Amateur Award

0O Walter Stiles, Jr, radio amiateur
I of Coudersport, Pa, whose call is
WSDPY, goes the distinction of being
the winner of the William S. Paley Amateur
Radio Award, donated by the president of
the Columbia Broadcasting System. The
award to Stiles was based on his brave
perfiormance during the March, 1936, flood
cmergency when he supplied the sole direct
means of communication for 130 hours for
the 4,000 isolated citizens ol Renove, Pa,
and trvansmitted more than 1,000 messages
on behall of official agencies operaling in
the tlooded Allegheny River area.

The Presentation

Mr. Stiles reccived his award in a fitting
atmosphere of distinction. The presenta-
tion wus made at a luncheon at the Wal-
dorf-Astorin Hotel, New York, the cerve-
monies being hroadcast over the nationwicle
CBS network. He received tributes from
Anning S. Prall, chairman of the Federal
Communications Commission, Mr. Paley
and numerous amateurs who sent their
congratulations direct into the hotel via
an amateur station erected right in the
dining room.

The Awards Board which selected Stiles
as the 1936 winner of the handsome trophy
designed by Alexander Calder, interna-
tionally known sculptor, included: Rear
Admiral Cary T. Grayson, chairman of
the American Red Cross, C. P. Edwards,
director of radio for the Canadian De-
partment of Marine, Dr. J. H. Dellinger,
chief of the radio section of the United
States Burcau of Standards; Professor A.
E. Kennelly, professor emeritus of electrical
engineering at Harvard University, and
Mr. Prall.

The American Radie Relay League was

(Turn to page 123)

TWO WELL-KNOWNXN AMATEURS
Walter Stiles, Jr., WEDPY, won the
amateur radio award for his flood
emergeney acerk.  Loacer righis An-

other Ranio NEWS reader and folloaver,
A. 8 Mather, I K2JZ of Neaw South
WWales, Australia, in his radio shack.

e ) o

Ship-Shape

"CAR"

T ransmitter
by Robert Ames

HE advantage of remote control for

I portable mobile work is graphically

illustrated in the accompanying two
photographs of the latest Harvey meodel
UHX-10 low-power mobile transmitter.
Figure 1 shows the operator working phone
through the remote control mounted on the
dashboard of his car. If desired, the control
can be fastencd to the steering post or
some other convenient point. The control
is connected by cable to the transmitter,
conveniently installed out of the way in the
trunk compartment of the car.

An inspection of Figure 2 will show that
the transmitter is mounted on shock-proof
rubber mounts 30 as to eliminate vibration
and retain transmission stability. The
transmitter is powered from a dynamotor
operated from a 6-volt battery. The dyna-
motor is shown to the left of the trans-
mitter and to the right is the special tun-
ing-meter panel-board. Once the correct
positions are found the tuning controls are
locked in position.

Amateurs will show more than passing
interest in this new transmitter. They will
be quick to realize and appreciate the fact
that this unit must have involved con-
siderable detail work in design and in-
stallation problems. The transmitter is

of course not confined o “Ham" use, it
is an all-purpose unit with many possible
applications for commercial and experi-
mental services.

www americanradiohistorv com

The transmitter is equipped for cw.,
modulated c.w. and phone tvpes of emis-
sion, which can be sclected by a 3-position,

4-gang switch. By means of plug-in coils
it has an unusually wide frequency cover-
age {rom 1500 to 60,000 kilocycles.

The oscillator employs the tyvpe 6L6
tube which may be run either pentode-
connected, for operating straight through
on the crystal {frequency, Tri-Tet connected,
for frequency multiplying as high as the
4th harmonic of the crystal, and electron-
coupled control when crvstal control is
not desired. Operation in the 5-meter range
is limited to this latter form of control.

The output of the oscillator drives a
second 6L6 as power amplifier. This lat-
ter tube alwavs runs as a straight ampli-
fier. For 100 per cent modulation, a 6N7
furnishes 10 watts of audio power to the
plate and screen of the power amplifier.
A second 6N7 acts as a Class-B driver
and the microphone input is fed directly to
the grid of this tube.

The cathode circuit of the final amplifier
tube is keved for straight cw. and the
cathade circuit of the audio driver tube for
modulated c.w., this latter method inter-
rupts the tone modulation of the carrier.

Each final ampliier plate-coil carries its
own antenna pick-up coil correct for the
frequency it covers. An antenna condensey,
is connected in parallel with this coil for
tuning any moderately high-impedance an-
tenna or feeder circuit. For feeding quar-
ter-wave antennas or low-impedance feed-
ers, the condenser may easilv be changed
10 a series connection.

Additional specifications show: power in-
put 20 watts throughout the frequency
range of the transmitter, power output 12
watts on 1300 ke, 7 walts on 60,000 ke.
The dimensions of the transmitter are 12
by 614 by 7 inches.
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kw. or so input the increase to a

full kw. may only mean the pur-
chase and installation of a new plate
transformer, a bigger bottle or two in the
final and a few other odds and ends. To
the ham with an input of only a hundred
watts or so, however, the jump to one
kw. input involves not only an expendi-
ture running into a good many hundreds
of dollars but a long and arduous re-
building program.

FOR the ham now running a half

Starting from Scratch

For those amateurs who can afford
the increase to a full kilowatt of
transmitter power, and who prefer to
do the work themselves, the methods
of accomplishing this result are as varied
as the individual equipment now owned
by these amateurs, as well as their
personal preferences in regard to cir-
cuits, construction and appearance of
the finished transmitter. A chap with a
breadboard lavout and plenty of room
for expansion can most easily and
quickly have his kilowatt in operating
condition. A ham with a-present trans-
mitter of frame or rack construction.
and plenty of room for expansion, can
also accomplish his desired result with
the construction of an additional unit
containing a high-power final stage.
kilowatt power supply and also appro-
priate modulator with its necessary
power supply.

The best method of building a 1-kw
transmitter, however, is to forget the
present transmitter and the parts it
contains and start from scratch with the
design of a completely new job. For
those amateurs with this idea in mind,
as well as the coh-so-necessary cash in
hand, this transmitter has been designed.
Not only that. but it has been made as

Rear—THE RF. CABINET—Front

X 'tal

compact as possible so that the builder
can place it in even the smallest of
shacks or the corner or some room
dedicated to more important (to them})
purposes in. life by other members of
the household who are still sane enough
to realize that a new car is a much morc
sensible investment than a new trans-
mitter.

The design and construction of a new
and complete I-kilowatt transmitter,
especially if it is to be a phone jab, is
a complex and long drawn-out process.
There is nothing very difficult about any
particular phase of this process that
cannot be successfully handled by the
amateur with a record of one or more

10—
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Design and (Jonstruction

-Control

20

( Pozver: Up

A one kilowatt phone transmitter!
does this phrase conjure in the minds
emotions do these thoughts arouse?
amateur depends, chiefly, on the size
as well as his financial status in
might be considering in the

By Willard Bohlen, Chester

(Part

medium-powered transmitters behind
him. It is, rather, the coordination of
all these varied phases of design and
construction that constitute the major
difficulty besetting the ambitious ham.
There is more to the design of such a
transmitter than merely the necessary
number of r.f. and a.f. stages and their
appropriate power supplies. The r.f.
stages must be properly coupled together
with leads that are short, but not so
short that the stages crowd each other
to the extent that undesirable interaction
takes place. The a.f. circuits must, in
addition to these precautions, be well
separated and shielded from the r.f.
circuits to prevent unwanted coupling
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Data on

Transmitter

METER

to 1 Kw)

What thoughts and mental visions
What
The effect of this phrase on the
and power of his present transmitter,
regard to power increases that he
not too very distant future

Watzel and L. M. Cockaday

of the “Ham” fraternity?

One)

and resulting disastrous feedback.

The power supplies of this transmitter-
to-be require more than a bunch of
switches to turn them “on or ofl.” All
control of the {transmitter must be
centered in a single, casy-working switch,
located right at the operating position,
even though the transmitter power is

somewhat remotely located from this

position. Not only that, the control of

the 110 volt a.c. circuits of a transmitter
of this power must be handled through
a group of relays of adequate current-
handling capacity. The keying of the
r.f. stages for c.w. operation must also

a Nodern

Front—THE MODULATOR—Rear

be handled remotely hy means of a
keying relay. In addition, other relays
of protective design, such as over-load
and under-load types, must be tied into
the complete relay system. In this
compact-kilowatt transmitter, for in-
stance, a total of nine relavs (of four
different tvpes) are utilized for this
purpose. When the final r.f. stage of
a high-power transmitter arcs over, or
breaks down from some other cause,
the resulting fireworks puts a Fourth-of-
Tuly disptay to shame; not to mention
the damage to equipment that will
probably result. Over-load relays take

IN OPERATION

The new transmit-
ter is npow n op-
eration at W2ICY,
North Pelham,
N. Y., on 10-meter
phene. Iu the first
#8 lours all dis-
tricts in the Uniied
States had heen
contacted on this
band awvith B8 1o RY
plus average re-
ports. Alse, con-
tacts were made
aith loaver South
dAmervica, Hazvali,
Mexice, San Do-
mingo and the Ca-
nal Zone. T his was
accomplished in
spite of the fact
that the 10-meter
band acas consid-
ered “closed” The
phote above shoaws
the editor making
final adjustments
on the rig.

www.americanradiohistorv.com

care of this, shutting all plate power off
instantly! Another type of protective
relay is the under-load relay. One should
always be used on a high-power phone
transmitter to shut the modulator plate
supply oif when the final r.f. amplifier
does not present a heavy enough load
on the modulator; a condition that may
result, for Instance, with f{ailure of
excitation to the final. An unloaded
modulator produces damagingly high
peak voltages.

Efficient Mechanical Design

The electrical design of a transmitter
is only half the job. The mechanical
design of a high-power transmitter is a
considerable problem owing to the
greater number of components neces-
sary, larger physical size of these
components and the necessity for an
adequate system of relays and controls.
When all these various parts are to be
contained in a compact cabinet or two
the problem is greatly intensified for the
amateur who has never built a really
large transmitter before. It is actually
necessary to have all the parts on hand
and to arrange them in various units
before any idea may be had of the
physical size and layout of the com-
pleted transmitter.

Another headache in the design of
such a transmitter comes in choosing
the actual transformers, tubes, cabinets
and other items of the large variety of
components necessary for construction
of the transmitter. It requires the
poring-over of several dozen different
catalogs to even get a good idea of the
choices to be made. In order to save
the constructer as much time and brain-
work as possible we have designed and
built the Rapro News “Compact Kilo-
watt” transmitter. (Zurn fo page 114)
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The

RADIO
WORKSHOP |

Items of interest for beginners, ex-
perimenters and radio constructors.

Conducted by William C. Dorf

Rewinding Old Transformers
for 6-Volt Tubes

Present dayv radio apparatus more and
more favors the use of 6.3 volt tubes and
many amateurs and experimenters find
themselves with surplus filament and power
transformers useful only with the 2.5 volt
tubes. These transformers can be easily
revamped for use with 6.3 volt tubes. Here
is how I rewind one of these units; first
I take the transformer laminations apart,
then I take the insulation off the coil
uncovering the filament windings, they are
usually the top windings. Knowing the
voltage of one of these filament secon-
daries, then counting the turns on this
same winding, vou can find the turns-
per-volt relation by dividing the turns by
the voltage. Now then all vou must do to
find the turns for the 6.3 volt winding is
to multiply the turns per wvolt value by
6.3. Since the 2.5 volt tubes require from
three -to six times as much current as the
6.3 volt tube, you can readily see that
vou can easilv put the extra turns in the
same winding space because the wire can
be much smaller.

If vou are going to draw a total fila-
ment current of 1 to 1% amperes use
No. 18 wire; for 2 to 24 amperes use No.
16 wire, and for 4 amperes use No. 14
B and S wire. Another suggestion: One
could take all the secondaries off one of
these power transiormers and rewind
enough secondaries o make a univerzal
filament power supply for use in a tube
checker.

MATTHEW MASTERS,
North Tonawanda, N. Y.

Double Photo-Electric Recorder

This is the new General Electric double
photo-electric instrument designed to record
simultaneously on one chart, two electrical
quantities as low as one microampetre, full
scale, and representing a power con-
sumption of but one billionth part of a

watt from the measured circuit- The double
photo-electric recorder can be applied
wherever simultaneous readings are desired.
In some cases this immediately cuts testing
time in hali and in others it aids materially
in discovering unusual reclations between
two variable electrical quantities.

The device can be applied in tempera-
ture recording, for the recording of high-
resistance voltmeter-ammeter measurements,
illumination measurements, and others, re-
quiring galvanometers or other tvpes of
measuring elements.

Combination Power Supply
and Audio Amplifier
This piece of equipment should be use-

ful in any experimenter’s workshop. It
may be used with small ri. tuners, for
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testing and other similar purposes. This
combination unit is made possible by the
dual purpose 12A7 tube operating as a
rectifier and a screen-grid amplifier. The
speaker is connected to the terminals
marked “output”.
BarNETT MITCHELL,
Selma, Ala.

Tube Mounting Kink

Here is a neat socket arrangement for
amateur power transmitting tubes. easily

—=

A= et
| TUBE BASE

CLAME ™ T

Lg.« BAKELITE' {E

made from parts generally aVallah‘e in
every experimenter’s junk box. With this
arrangement the tube is held securely and
low-contact resistance is made possible by
the sure-grip connections to the prongs.
Use a square piece of bakelite or other
composition for the base. This is drilled
to accommodate the tube prongs, the sup-
porting bolt and the mounting screws for
the clamp, as illustrated. The clamping ring
is the type furnished with the upright
mounted, wet electrolytic type condensers.
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Tubular variable resistor taps are used for
connection to each prong.

Eprror’s Note: It is suggested that a
single large cut-out be made in the bakelite
base instead of drilling holes for the indi-
vidual prongs. This will reduce the drilling
operations and provide more perfect insula-
tion,

Howairp ECKER,
St. Paul, Minn.

Good Tools for Good Work

A well cquipped radio experimenter’s
work bench is provided with an assortment
of difierent size screw drivers, both plain
and ratchet, well constructed hand drills,
a good swivel tvpe vise, and other well
made tools that are both labor saving and
necessary to good work. The North Bros.
Mfg. Co., makers of the well known
“Yankee” tools, are specialists in tools of
this type. They make small poweriul hand
drills, especiallv suitable for radio work,
ratchet screw drivers, bench drills, vizes of
many types and sizes and other special
tools.

A Combination 2 and 6-Volt
Battery

The owners of 2-volt storage battery
receivers frequently have trouble in getting
a low-voltage battery charged due to the
fact that most charging sources are of the
6-volt type. The diagram below shows a
method for utilizing a standard 6-volt
automobile or radio battery and charging
it in the standard manner, that is, from
a regular 6-volt charger and then changing
it back to a 2-volt supply with the three
cells connected in parallel and providing
three times the ampere-hour capacity of
the original unit. The connecting lead
strips can be cut off with a hacksaw or a
metal-cutting handsaw. The new con-
nectors are window lead-in insulated copper

cu‘r QLD LEAD CON-
ECTING STRAP:. OFF wiDEf

POTITIVE

Thopms B NG
ING POST

strips, ¥ inch wide. The binding posts
are of the self-tapping variety.
H. D. Hoorox,
Beech Hill, W. Va.

Car Aerial Made From on Old
Music Stand

The trend of aerials for motor radio seems
to be for the upright type, generally consist-
ing of a telescopic rod insulated and mounted
on the bumper rod. This little kink shows
how to make a motor car antenna of this
type from the metal upright support of an
old music stand. It can be adjusted to its
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Cash Kinks

VERY experimenter, from time

to time, works out some sim-
ple idea or kink that could be
profitubly passed ulong to his fel-
low experimenters through the
“Radic Workshop”, a department
which caters especially to the ex-.
change of such ideas. Send vour
ideas to the Workshop Editor, and
whenever possible include a simple
but clear drawing or a photograph.
All ideas published will be paid

for at regular space rates.

for

full length easily and quickly, and in tests
has proven very satisiactory.

The drawing shows that a long wooden
tool handle is the insulated sleeve between
the antenna rod and iron bracket. Do not
drill the holes in this handle over-size; they
should be a shug fit to prevent uncdue vi-
bration.  The iron Dbracket of the stand
fastens to the car humper by means of a
U-bolt, as shown.

Special Pick-up for Heartbeats

The new non-acoustic, piezo-electric
(crystal)  “Stethophone,” announced by

95

Shure Brothers is a special pick-up device
designed to he used in conjunction with a
suitable high-gain amplifier {or reproduc-
ing and recording heartbeats and chest
sounds. The manufacturer advises that
extremely faint sounds difficult or impos-
sible to detect with the ordinary stetho-
scope can be heard clearly with the Stetho-
phone. An outstanding feature of this new
model is the anti-feedback design which
permits the device to be used near loud
speakers without the usual acoustic feed-
hack.

Mounting Volume Controls

Here is a little kink for experimenters
who are always building cxperimental
bread-board setups. It is an improvised
mounting for volume controls, made from
an ordinary shade-roller bracket. The tvpe
1 use, about 3 inches high by 1%% inches
wide, is the kind encrally emploved with
large oftice shades. The smaller shade-
bracket used in the home will do the trick,
with the exception that thev are not as
high and therefore will only take the small-
size controls. It is only necessary to drill
out the center hole of the hracket to an
oversize one-quarter inch, then the shaft
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scale is marked any unknown value of

Homemade Bridge Analyzer

This item concerns a handy testing and
measuring device, useiul to the experimen-
ter as well as the serviceman. It is easily
constructed and its operation is extremely
simple. It can be emploved for checking
condensers, for finding the value of fixed
resistors, volume control, etc., for reactance
measurements and other applications.

The operation of the instrument is based
on the Wheatstone bridge balance princi-
ple, using a rectifier and sensitive meter,
Ten volts a.c. is applied to the bridge cir-
cuit, and a balance is obtained by a con-
tinuous and uniformly variable A-B ratio
as shown on the sketch. For this purpose
a 2000-ohm wire-wound rheostat is used.
To the rheostat knob a pointer is attached
which indicates on a scale the A-B ratio
multiplier. This ratio scale is marked in
hy connecting various known values in the
X arm of the bridge (at terminals marked
X on the sketch) and balancing the bridge
by turning the rheostat until the galvan-
ometer shows zevo deflection. Once the

capacity or resistance can be read quite
accurately by connectint at X, setting
tap switch for lowest reading on the meter
and finally balancing the meter to zero by
adjusting the rheostat. The value of X
then is the product of the scale reading
and the standard used. Unusual values
may be obtained by connecting a special
standard at the terminals provided and
using in the same wayv. sctting tap switch
in Position 10. Choke coil or transformer
impedance may readily be compared in the
same way.

A d.c. condenser test is provided with
the usual neon lamp and rectifier. This is
so familiar that it does not need an expla-
nation. This instrument can be uvsed as
an ouiput meter, as a continuity tester for
locating defective parts, etc. A tuning eyc,
type 6G5 or headphones could be used
instead of the meter for the bafance indi-
cator. In this case a one-stage amplifier
would be necessary and connected at the
points in drawing “C”,

Jorx R. WEEKS,
Mansfield, Ohio.

of the control is slipped through this hole
and fastened by its lock nut.
W, CraLMERs,
Peoria, IN.

New Job For the 6H6 Tube

Recently while working with scveral 6H6
tvpe tubes in a laboratory setup where the
metal shell of the tube was floating, that is

r LS,

not grounded, it was noticed that there
was current flow to the shell. Of course in
a standard application of this tvpe tube
the shield is grounded and this cfHect
would not occur.

The above conditions suggested that the
tube might be used as a triode by tving
the diodes together, also the cathodes and
applving a potential to the shell. This was
tried and it was found that, with 250
volts applied between the cathode and
the shell the current measured was 1 milli-
ampere. The amplification factor was from
4 to 7 with a plate resistance of .1 to 1
megohm. [ thought this was quite a novel
connection arrangement for this tiny tube
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and [ am passing it on to my fellow ex-
perimenters for other applications that they
may improvise for it.

Using the tube in this way it was found
that it would oscillate at either radio cr
audio frequencies, depending upon the con-
stants of the LC circuit employed. The
circuit is shown herewith.

Gerarp KELLEY,
New York,, N. VY.

Dicleetric Measuring Instrument

The unusual looking instruments shown
below are the new Boonton “Q” meter and
dielectric testing unit. The two instru-

ments combined can be used for measuring
the highest grade diclectrics, even up to
quartz, with precise accuracy. The diclectric
testing unit greatlv extends the usefulness
of the "“Q" meter multiplving the scale
reading four times.
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PRETTY YOUNG FOR DX'ING

Listentng Post Observer Robert Mu-

guet of Meudon, Fraunce, sends in a

picture of his 9-months-old YL avhe

seems to be enjoying achaiever she
hears.

HE fiftv-third installment of the
DX Ceorner for Short Waves contains
the Weorld Short-Wave Time-Table for
24-hour use all over the world and Ofh-
cial Observers’ reports of stations heard
this month. Consult these two items
regularly and make vour allwave set pay
big dividends!

Credit Where It Is Due

We wish to commend the following
Listening PPost Observers for their out-
standing reports this month: Alfred,
Bittner, de Ruadhal, Hartzell, Jaime,
McCartin, Partner, Ralat and Smith. Again
we are glad to acknowledge new credit to
these new name$ on the extra credit list.
We are also able to welcome as a new
Citizen of the United States, Warner
Howard, although he has always been an
cxcellent and experienced Listening Post
Observer. We are also glad to know that
H. S. Bradlev, 66 Main Street, Hamilton,
N. Y., is to handle all QSP'ing of cards
for short-wave listeners in the U. S. A
Listeners should furnish him with a self-
addressed stamped envelope, size eight, for
mailing cards to listeners, A complete list
of S. W. Listening Post Observers will be
found in the following pages.

Another Interesting Job for
Observers
All of our observers who are equipped

A PENNSYLVANIA LISTENER
Meet Steve Gorghkowski of Ellsvood
City, Pa., shown in his DX Corner,

with a fine exiibit of “wveries”.

to listen on the 3-meter band are requested
to listen for the DX Editor's station,
W2JCY, operating crystal-control, 250
watts input, on 58.246 mc., near the middle
of the 5-meter band. When heard, ob-
servers should make a record of the
conversation, calls mentioned, etc. This will
be part of a new research in finding out
how far these S-meter waves travel during
the summer. Already reception has been
reported in Europe as well as. other
countries outside of the United States.
This same station also operates on 10
meters on 2838, 2840 and 2842 mc.
Reports on these transmissions are also
requested.

Reports of Listening Post Ob-
servers and Other Short-Wave

Readers of the DX Corner

ISTED in the following columns is
this month’s consolidated reports of
short-wave stations heard by our wide-
world listeming posts. Each item is
credited with the Observer’s surname.
This allows our readers to note who
obtained the information. If anv of our
readers can supply Actual Time Sched-
ules, Correct Wavelengths, Correct Fre-
quencies and any other Important In-
formation (in paragraphs as recom-
mended). the DX Editor, as well as
our readers, will be grateful for the
information. On the other hand, read-
ers seeing these reports ¢an trv their
skill in pulling in the stations logged
and in trving to get complete information
on these transmissions. The report for
this month. containing the best informa-
tion available to date, follows:

Rapio News ror Aveusrt, 1937
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Europe

CSW, Lisbon, Portugal, 11,040 ke,
12-6 p.m., 9940 kc.. 6-8 p.m., (from
veri.), (Alfred, Smith, Goetz, Eder.
Robinson), signed 7 p.m. (Schrock,
Beck, Boussy. Westman, de Ruadhal
Atherton, Dressler, Scala, Howald,
Blakebrough, Ralat, Coover), Saturday
and Monday 7:15 p.m. (Lindner).
Slogan: “Emisora Nacional”, Address:
Emisora Nacional de Radiofusao, Rue
do Queldas.

CT1AA, Lisbon, Portugal, 9665 kc.,
Tuesday, Thursday and Saturday un-
til 7 p.m., 4-7 p.m. on above days, in-
terval signal three cuckoo calls (from
veri.). (Alfred, Smith), 9680 kc., (Mc-
Cartin, Randle, Goetz, de Ruadhal.
Hare, Herzog, Ralat), Slogan: “Radio
Coloniales” Address: Antonio Augusto
d’Aguiar, 144

CT1GO, Parede, Portugal, 484
meters, daily 5:15-6:30 p.m., except
Thursday, 2419 meters, Tuesday,
Thursday and Friday. 2-3:13 p.m..
(Randle). 12,396 kec.. (Gossett).

CTICT, Parede, Portugal. 31 meters.
Thursday also 24.83 meters, (Blake-
brough).

IZRO4, Rome, Italy. 11,805 kc.. 8:30-
10:30 a.m.. (from veri), (Sporn).

I2RO, Rome, Italy, 9630 k¢, 6 p.m.,
{Myers, Becker. Eder, \Wollenschia-
ger), Monday 7-8 p.m.,, (Kidd). 9:20
a.m.-1:30 p.m.. 2-5:30 p.m,, (de Ruad-

CT1AA's VERIFICATION

Belozs: A comprehensive picturization

of “Radio Colonial” is given on this

card which is sent to listeners repore-
ing on thetr signals frem Portugal.

Studio N.° 1

Emigtor de cndas curtas
Short-wave transmitfer

——— e ———— —

Amplilicadores @ conirole
Amplifiors and confrole toom

ESTACAO

CT1AA

(Radie Colonial)
ABILIO' KUNES (DS SANTDS JUNOR

STUDIO: Av, Antonio Augusio de Aguior, 136, r/c. d.
| EMISSOR . Av. Antonio Augusto de Aguiar, 144

i
Aspecto parcial . I |
Parcial view l

Teleforne 4 0593
Telefore 4 0594

LISBOA
Partugal
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hal). 23400 ke. (from veril). (For-
rester, Patrick), 11,810 ke, {([Fallon,
Robinson, Sesma, Hendry, Ralat,
Coover), 15,790 ke.. (Marshall. Beck).

I12RO3, Rome, ltaly, 9635 kc.. daily
6-7:30 p.m., (Bittner, Dressler,
Sprague).

HV], Vatican City, Italy, 13,120 kc..
daily from 10:30-10:45 a.m., daily from
2 p.am., (Smith, MecCartin, Smith,
Heudry, de Ruadhal, Sporn).

Radio Libertad, Milan, Italy. 7400
ke, 7-8:10 p.m., Communist station,
(Fallon), 6930 ke, (Rodriguez, Beck.
Shamlefifer), Slogan: “Al Servicis de
la Libertad Del Pueblo Italiano.”

IQA, Rome. Italy, 14,730 kc, 9:30
a.m., (Howald).

IRY, Rome, ltaly, 16,120 ke, (Jor-
dan, Fallon).

TPA3, Pontoise. France, 11.880 kc..
9 a.m. and on, (Howald), 5:15-11 p.n,,
(de Ruadhal. Blakebrough. Herzog),
11.895 kc.. (Ralat, Lindner), “Radio
Coloniale”, Address: 98 bis Blvd.
Haussmann 98 bis.

TPA4, Pontoise. France, 11,710 kc.,
9 p.m. and on. (Howald). 5-10 a.m.,
{Je Ruadhal. Hendry, Blakebrough,
Sesma. Eder). 11,720 ke.. 6:30-8:30
p.m., 10 p.m.-1 a.m. (Dressler, Beck,
Hendry. Black), Slogan: ‘‘Radio
Colouiale”.

TPA2, Pontoise, France, 15,240 kc.,

CARD WORTH RECEIVING
Ohserver Hugo Richier, of Zurich,
Sacitgerland, sends in for publication
this card from 3LR. Lyundhurst, Uie-

toria. Hawe you gof onc?

8:15-8:30 a.m.,, (McCartin).

Sunday
9:15 a.m.. (Ralat), 3-4 am,, 10:15 a.m.-
5 p.m., (de Ruadhal, Sporn. Blake-

brough, Sesma, Emerson), Slogan:
“Radio Colonial”.

TYAL, DParis. France, 18.090 kc..
(Birnie).

TY A2, Pontoise, France, 9040 kc..
12-1:30 a.m., 2-3 a.m., (Sporn, Stabler,
Hartzell).

FNSK, 5.8 “Normandie”, 13,210 kc.,
(Hartzell).

“Stazione del Partito Communista
Italiano”, 10.620 kc.. daily 4-5:45 p.m,
9520 kec., 7-8 p.. daily, no call or lo-
cation given, (Scala), Address: 25
Rue de Ausoca, Paris. France.

HBL, Geneva, Switzerland, 9393 kc..
sign  Satwurday 8:25 p.n., (Alfred),
Saturday 5:30-3:43 p.m., (from veri.).
(Smith, Ralat, Schrock). 9345 ke.. 5:30-
& p.m.. (irom veri.). (Westman, Hen-
drv. Blanchard. Robinson).

HBO, Geneva, Switzerland, 11.402
ke.. sign Saturday 8:23 p.m.. (Alfred),
Monday 2:30-3 am.. (irom veri.).
(Smith), Saturday 6:43-8 p.m., (Sham-
leffer, Schrock). Monday and Satur-
day, 3:15 am.-8 p.m., (irom veri.),
(Sporn, Howald).

HBP, Geneva. Switzerland, 7797 kc.,
Saturdays 5:15-6:30 p.m.. (from veri.),
(Smith. Shaniletfer. Rolinson. Schirock.
de Ruadhal, Sporn, faime).

HB9BG, Switzerland., 41.1 meters,
Friday 4-3 p.m., announces in English,

German. French. Italian. (Smith,
Skinner).
HBJ, Geneva, Switzerland, 14.335

ke, Saturday 6:45-8 p.m., (Shamleffer.

a2
.
iy
& “"\

FREQUENCY -~ 25804
POWER =~ [l

NATIONAL AERIAL -
Horizonta! Doublef.
INTERNATIONAL AERIAL ¥
Horizontal Rirombie.
begring on Bavenltry

NATIONAL SHORTWAVE TRANSMITTER

by \gé‘ ) l
g \ii 5 3 LR wnpnursT, victoria, AusTRALIA
lg; ! Radisting the programmes o be Austalian Brosdessting(ommission

fiy

PROGRAMME MHOURS
SUNDAY To FRIDAY
6pm to N30pmEST
(08500 fto /336G M 1)
SATURDAY
7/1 m. fo W30 p.nr FANS
(0300 fo 1330 G.MT)
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THE “RADIOCLUB PARTUGUES”

This is the studio building of the

Portuguese shori-avave station,

CTIGO. The twwo masts are showcn
atl the right.

Schrock). 20 imeters, (Patrick. How-
ald). Saturday 7:15-8:30 p.m., (Gossett.
Beck), Address: Quai de la Poste 12.

HBA, Geneva, Switzerland, 8345 kc.,
Saturday 9:10 p.m., (Robinson).

GBTT, S.5. “Queen Marv", 13.000
kc.. 1 p.m., (Hare), 13.220 ke, 5:43
p.m.. (Hartzell, Dressler).

GSP, Daventry, England, 15,310 kc.,
daily 6:20-8:30 p.m.. (irom ann.), (Bitt-
ner, Law. Marshall, deRuadhal, Pat-
rick). daily 9-11 p.m., (Stabler. Jor-
dan, Partner, Howard, Eder, Emer-
s01).

GSC, Daventrv, England. 9580 kc..
daily 9-11 p.m., (Birtner, Eder. Law.
de Ruadhal. Partner), 12 p.m. and on,
(Howard).

GSD, Daventry, England, 11,750 kc.,
(Eder. Law, Ralat. Marshall), daity
6-8. 9-11 p.m, (Kidd), 1-3:15 a.m.,
12:20-2:45 p.m., (de Ruadhal, Patrick.
Partner, Howard, Hendry, Cooven,
Goetz, daily 12-2 a.m., (Dressler.
Wacker).

GSI, Daventry, England. 15,260 kc..
9-11 p.m., (Howard, Bittner, LEder),
12:20-2:45 a.m.. (de Runadhal), 2:30-

{Turn to page 100)

REAL RADIO PRIEST
The Rew, F. R. Isllmer, O.P, of
Raletgh, N. C., pictured belowr aith
s Radio Neaws “Ocean Hopper”,

scans the short wwaves belaceen seravices.
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Compiled by Laurence M. Cockabay
Hours of transmission for the World’s Short Wave Broadcast Stations

Rapro NEws For Aveust, 1937

s
FILL IN LOCAL TIME
B9 [0/t M|1!2]|3({4]|5]|6]|7] EASTERN STANDARD TIME (8 |8|{0#4|N{1]2|3|4|5|6]|7
01[02|03/04]05/06{07{08/09 10111 {12 GREENWICH MEAN TIME 13(44]45]16 |17]48 |19 { 20|21 |22|23|00
lw‘“h- Cell F, L( Cit
engt al requency ity
HOURS OF TRANSMISSION Motars Letiars | Ke. Country HOURS OF TRANSMISSION
D 13.93 W8XK 21540 Pittshurgh, Pa. D
DID|D 13.93 GSJ 21530 Daventry, England oDolD D
) ) 13.94 W2XE 21520 New York. N. V. B Do
DIlolD 13.97 GSH 21470 Daventry. England [=] DD
15.77 HS8PJ 19020 Bangkok. Siam D
DD 1D D00 | 16.86 GSG 17790 Daventry, England [=] [« 2l =] [=2l+] O
X5 O 16.87 W3XAL 17780 Bound Brook, N. J. D CloloP  CclDD[O|P
S 16.88 I 17770  Huizen, Holland XWAW
16.89 \V2XE 17760 New York, N. Y. [=]
D' DID|DIO  D[D|D 16.89 DJE 17760 Zeesen, Germany DD DS s
e/BlD 19.56 DIR 15340 Zeesen, Germany [=3 [=A=B[=HL=1
19.57 W2XAD 15330 Schenectady, N. Y. PiID DD DO CIDIO
[%] 19.60 GSP 15310 Daventry, England [#]
[=] 19.62 LRU 15290 Buenos Aires Dl
[=] D DD !D D (o] 19.63 DJQ 15280 Zeesen, Germany oI DI0IS (S [sHE=AN AN =]
19.65 \WIXE 15270 New York, N. Y. CpIDIDID
DD 19.66 GSi 15260 Daventry, England Clolplo
[~ B K] 19.68 TPA?2 15243 Pontoise, Frauce DIDID
19.70 OLR5A 15230 Padebrady. Czech. [e RN v] [«
b 3 P 19.71 PCJ 15220 Huizen, Holland WIW WY
19.72 WBXK 15210 Pittshurgh, Pa. D DD DD PpIDID _B_ =]
OIDID D DIDOD DD 19.74 DJB 15200 Zeesen, Germany D DPplS[S [ =] [= =]
S]S ' ODlp D AM | D DD 1975 ZBW4 15190 Hong Kong. China O D Sa
[v] OID D PIDD 19.76 GSO 15180 Daventry, England DIDIDID Dple[D
[+ Rl =] 19.82 GSF 15140 Daventry, England DIDlD DD
%S 19.84 HV] 15121 Vatican City T
[e 0l ~] S s | 19.85 DJL 15110 Zeesen, Germany [=) Dol D[O D [0
SIS[5S' S BDis 20.04 LZA 14970 Sofia. Bulgaria SIS Uluiss
[=] [+] 20.55 JVH 14600 Nazaki. Japan
EAENES 22.16 SPW 13653 Warsaw, Poland cic e 5
24.52 TF] 12235 Reykjavik, Iceland 5S
25.00 RV59 (rRxE) 12000 Moscow, US.S.R. S
=] 25.24 TPA3 11885 Pontoise, France DR D O D
Ol 25.27 WEXK 11870 Pittsburgh, Pa, D
| Z | = 25.34 OLR4A 11840 Podebrady, Czech. [=Bi=B]
i =] 25.36 W2XE 11830 New York. N. Y. [= =]
25.36 WONAA 11830 Chicago. Ill. DD DIOD{I[ITIDID]T
Oio 25.40 12R0O4 11810 Rome. Italy D D[O[oolr 13131711 (X113
25.42 JZ] 11800 Nazaki. Japan M
2 25.45 WINAL 11790 Boston, Mass. M1 [M SIDIDPIS
DID]D 25.49 DJD 11770 Zecsen, Germany oDl (DD
DIip[DIP DD 25.53 GSD 11750 Daventry.England DID[D]D D .
DIDIDP 25.58 CJRX 11730 Winnipeg, Canada [@]
D DD 25.60 TPA4 11720 Pontoise, France »]
(DOl D 2562 HJ4ABA 11710 Medellin, Colombia DO
[=RE-] 26.24 COCX 11435 Havana, Cuba DD DiDXS 5[S
26.60 HIN 11280 Trujille, D. R FE=]
DD DD 27.93 JVM 10740  Nazaki. Japan D
D DD 1 28.14 JVN 10660 Nazaki, Japan O
29.04 ORK 10330 Ruysselede, Belgium plotT 1T
DID|ID (D 30.43 EAQ 9860 Madrid. Spain g]s Do
[=2=] fe] 30.75 COCQ 9750 Havana. Cuba FRE-Al-RE-AL-Al-RT- Al RE-El-Ei-Eie]
K 23 31.00 CON 9677 Macaa, Asia <
D oplo 31.06 LRX 9660 Buenos Aircs. Argentina DD 0 DD [0 DD[OC[D][O]
=] 31.09 YNLF 9650 Managua, Nicaragua [=)
31.09 CTIAA 9650 Lisbon, Portugal 'l RV
=] p{ 31.10 HH3W 9645 Port-au-Prince, Haiti [*)
31.14 12R0O3 9635 Rome, Italy T TR Y AL T T
[*H =] 31.25 RAN 9600 Moscow, US.8.R.
CA-AE=-EE=] 31.25 HI1IABP 9600 Cartagena, Colombia D DD DD
31.27 HBL 9595 Geneva, Switzerland alsa
XS|XS 31.28 VKO6ME 9590 Perth. Austrdlia
31.28 W3IXAU 9590 Philadelphia, Pa. S_J PIDIDID PIDIDID
SIS = 31.28 VK2ME 9590 Sydney, Australia SIS k3
WM 31.28 PC] 9590 Huizen, Holland T Al N
=N =31~ 31.28 HPSJ 9590 Panama Cityv. Pana. S 5105 =)
I 1 [C[T [XSIXS|XS[XS[¥S| 3132 VKILR 9580 Lyndhurst, Australia xS
[=H=E 31.32 GSC 9580 Daventry, England
=X E=X ] 3133 HJ2ABC 9575 Cucuta. Colombia [+ [ [eR )
[« AN=0E=M1=] XSIXS] 3135 WIXK 9570 Millis. Mass. DD [eli=Al=Ai=Al=3N=1E=RN=2l~]
DD Do D[D[D[D 31.38 DJA 9560 Zeesen. Germany PoiRlD
[DTO o] <] 31,40 TIPG 9559 San Jose, C. R. oD =3 =3
DID.D LIDIDID DD [D 31.45 DJN 9540 Zeesen, Germany PlD PP P
OD/Do b D 31.48 W2XAF 9530 Schencctady, N. Y Dolp
(=R~ =) 31.48 LKJ1 9530 Jeloy. Norway
SIS0 AM Dol 31.49 ZBW3 9525 Hong Kong, China DIDI[Sa
[»] [«1N<RN=] 31.55 GSB 9510 Daventry, England OIDPDID DI
c CiC 31.55 HJU 9510 Buenaventura, Colom. [=H[=4
XS XS XS 31.55 VK3IME 9510 Melbourne. Australia
0D 31.56 XEFT 9505 Veracruz, Mex. SoIDID )
31.58 PRF5 9500 Rio de Janeiro. Brazil Plp XS XS
XA\S\ A ™A 31.58 HJIABE 9500 Cartagena. Colombia [=] X [ X SIS 8 D XS XS
Do DD 31.82 COCH 9428 Havana. Cuba DlpDlD DIDbl0lo P DD
32.88 HAT4 9125 Budapest. Hungary S
ITT T 11 33.53 HCJB 8948 Quito, Ecuador I]1 1]1
X | 34.62 C0O9JQ 8665 Camaguey. Cuba
38.48 HRP 7797 {Geneva. Switzerland Salsa
=] 39.95 JVp 7510 Nazaki, Japan D 1
o 43.48 HiaC 6900 La Romana, D. R. =R =) D
> X5 | XS 43.99 XGOX 6820 Nanking, China O 0 X%
X [=] 44.14 HIH 6796 San Pedre, D. R. ACIAC 1 A
DIPlY 44.71 TIEP 6710 San Jose, Costa Rica il =]
rivir 45.22 HC2RL 6635 Guayaquil. Ecuador -HE-2-
alSa 45.25 HIT 6630 Truwillo. D. R. X5[XS oo
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(Continued from the Previous Page)
Hours of transmission for the World's Short Wave Broadcast Stations

FILL IN LOCAL TIME |
Bl9[H0[11M[4|2(3]|4]|5|6|T7] EASTERN STANDARD TIME, } 8191H0[14|N|1[2|3]|4{5|6]|7
01]02/03/04/05|06/07108|09(10(41 |12 GREENWICH MEAN TIME  |13]44]45/46 [17{48{19[20[21|22|23]|00
Wave- ;
HOURS OF TRANSMISSION |tength Call Frequeney  City. HOURS OF TRANSMISS]ON
Meters Lctters Ke, Couniry
ThITh|Th . 45.34 PRADO 6618 Riobamba, Ecuador s ol s
45.80 HI4D 6550 Trujillo, D. R. S IXE XS %5 XG5 [%5]
D 4601 YV4ARA 6520 Valencia, Venezuela ERI=AE*] A=A~
T, 46.08 HIL 6510 Trujille, D. R, DD
46.66 HIIS 6430 Puerto Plata. D. R. ==
[=RE=Ri=RENE 46.85 YVSRH 6400 Caracas, Venezuela [=AN=BN~]
46.91 HISQ 6395 Trujille, D, R. DDl D [« =]
 DIDOD 47,12 YVIRH 6360 Maracaibo, Ven. [+]
CD [=] 47.24 HRPI1 6350 San PedroSula. Honduras =23 bl
I /I [5a[8a 47.54 HIZ 6310 Trujillo. D. R. SSs|S T |1 |t
111 47.62 YV4RD 6300 Maracay, Venezuela
XS :é? 47.77 HIG 6280 Trujilo, D. R. XS
=] 47,77 COHB 6280 Sancti Spiritus,"Cuba [+ D [» =]
CIo 48.05 HIN 6243 Trujillo. D. R. [ Al >] [»]
X5 [wS (XS 48.11 HRD 6235 La Ceiba. Honduras =95
[ T 48.15 DAXNAG 6230 Lima, Peru [
an ! 48.19 HI1ABH 6225 Cicnaga, Colombia
D [ XSIXS =3 48.39 COKG 6200 Santiago. Cuha [5]
DI [T |1 48.50 HIIA 6185 Santiago, D. R FRI=BE= D
oclp [=] 48.62 QAXIA 6170 Chiclayo. Peru
[<31+] 48.70 XEX A 6160 Mexico, D. F., Mexico [w]
Xe XS 48.70 VPB 6160 Colombo. Ceylon XC [~ |~ [5a
[*B=H=Bi=] 48.70 CJRO 6160 WinnipeR. Canada [~ HN*]
[sHi-A1=] 48.72 YV5RD 6158 Caracas. Venzuela [=2N-2E-] Dl
SalSa 48.78 VE9CL 6150 Winnipeg. Canada
[s 2 [=] 48.78 HJ2ABA 6150 Tunja, Colombia ] [=]
[*Hi=Ei-] 48.78 HJ5ABC 61506 Cali, Colombia DISIS
[=3N=Ni=] 48.86 WAXK 6140 Pittsburgh, Pa. |
L [=AE=R1=] 4g.88 Eﬁif\-\ 6I36 }.olurengIo Marques, A DD o
48.94 ! 613 cloy. Norway D ODOIND| | |
[»] =] X 48,94 VE9HX 6130 Halifax. N. S. X[ [ [ > F E ‘%— [w] [* W]
| », [=] DD 45.94 COCD 6130 Havana, Cuba D
[=3 P XS 48.96 HJ3ABX 6122 Bogota, Colombia MSKS DD X5 0| D
[=] D 49.00 HJ1AKER 6120 Barranquilla. Colom, DD DD
49,02 W2XE 6120 New York, N. Y
=]l =] S|IsIS 0 49.18 YTC 6100 Belgrade, Yugnslavia XS oD [« N[~
[«X =] 49,18 W3XAL 6100 Bound Brook. N. ] 7]
Xsal XS 49.18 WIOXF 6100 Chicago. |11, . -
XS [ XS X [ D XS XS 4920 ZTJ-(JB) 6098 Johannesburg, Africa S DIODOSOD
[cRI=-Ai-] 49.20 HJ3ABE 6097 Medellin, Colombia [=RI=AN~2l~] O DD
Ss (=Bl =] AMD DD O 49.26 ZBW2 609¢ Hong Kong, China D DiSa
Sa 4926 CRCX 6090 Toronto. Canada >3 PIOIDDID
XS X 49.30 HI5ABD 6085 Cali, Colombia [
XS D 49.31 HI3ABF 6084 Borota, Colombia [#] XS
> [2€ 49.32 V(371.O 6083 Nairobi, Kenva, Afr E E L [wJ (U [XC XS (XS
D [0 XSS 49.34 HPSF 6080 Colon. Panama D xS S £
Elpplo [#] 49.34 WoXaAA 6080 Chicago, IlI, DDIDIDIDIDID OIDID D
S| 4934 ZH] 6080 Penang, S. &, ﬁ
49.40 OER2 6073 Vienna. Austria XS XS (XS [XS (XG[XE XS 5_5501 q
DD 49.42 YVIRE 6070 Maracaibo, Venez DD p [D
Plo|D %S | XS 49.50 WAXAL 6060 Cincinnati. Chio P cleceiplDp/lDID DIDIDIDID
l=H =] 49.50 W3IXAU 6060 FPhiladelphia, Pa. [=]
49.50 OXV 6060 Skamlebaek, Denmark &~ WE DIoODI(ID D
49.59 HJ3ABD 6050 Bogota, Colombia
[=El=RF 49.59 HI9B 6050 Trujille, D. R, [=] j»B »]
[ 49.63 HJ3ABRI 6045 Tiogota, Colombia
SIXS[XS, Sa 49.65 HILABG 6042 Barranguilla. Colom. Ao XS S XS [ XS]
D Do [D 49.2; KTDQAL 6040 Tandjongz Priok, Java l =l
L 49, IX 6040 Roston, Mass, e T = =
W=Bl=] o t 45.75 HP5B 6030 Panama City, Panama [ ot T [T
[« k=] [=] X 49.79 HJLAB] 6025 Santa Marta, Colombia o]
| 49.83 DJC 6020 Zcesen, Germany E FAF=1-Ai-Ri~1i=]
DO o (O 49.83 XEUW 6020 Veracruz, Mexico DO O/l plO|DD[D [0 D]
:E Ao XD XS 4988 XEWI 6015 Mlexico, D. F., Mexico [=3 by B
D1 | 49.90 HJ3ABH 6012 Bogota, Colombia P DIC|D Ss DD
Sa/5q 4992 COCO 6010 Havana. Cuba DD|D PID D
| 49.96 CFCX 6005 Montreal. Can. DD DD [=] =4
D ] D 49.96 HPSK 6005 Colon, Panama [o] D 2D
I 49.96 VEODN 6005 Nontreal, Canada o]
IO DD 50.00 XEBT 6000 Mexico, D, F.. Mexico DIDDOP D [= 2N -]
iR 1 50.00 RV59 6000 Moscow, US.S.R —
X = S §0.17 HIX 5980 Trujillo, D. R. S (S DD ()
(=R +H+] 50.25 HIN 5070 Hogota. Colombia [=]
= 50.26 HV) 5969 Vatican City (=]
[¥Sal D [SaSa 50.50 TG2X 5940 Guatemala City
ara 50.72 HH2S $915  Port-au-Prince. Haiti o]
ploS S 50.76 HRN 5910 Tegucigalpa, Hond. SIS IS|DIDID
=3 50.85 YV3IRA 5900 larquisiméto. Venez. D [D]
DD SL.1S HIly 5865 San Pedro D. R. =] [*HAl=]
E=Af=] 51.46 TIGPH 5830 Alma Tica, Costa Rica DI D [=1l]
OO XS 51.72. YVSRC 5800 Caracas. Venczucla SIS [»] =3 DIDID D
AHAHAH £1.90 OAN4D 5780 Lima, Porn N ANIAN
List of Symbols
A—Thursday. Sunda; K—Monday, Friday Th—IThursday AN—Tuesday. Saturday
B F«zlturdn){ Sund-‘lyy L—Wedunesday. Saturday U—Sunday. )DrOIId.'I)'. Thursday Sa- -.\‘nmrdm{,
C—Monday. Wednesday. Friday M—Monday —Sunday, Wednesday X-—Except Saturday, Sunday
D—Haily N-—Maonday, Wednesday. Thursday W—\Wednesday X B—~Except Tuesday, Thursday
E—Tuesday, Thursday O—>Monday, Tuesday. Wednesday, Friday Z—Tuesday, Friday XC —Fﬁxneul Tuesday, Thursday, Sunday
PP riday P—Except Tuesday. Wednesday AC—Monday. Thursday. Saturday X M—Excent Manday
11-—Sunday. Monday, Wednesday, Friday —Sunday. Maonday, Tuesday Al Tuesday, Sunday NS-Except Sunday
G—"Tuesday, Thursday, Saturday R—Sunday, Meonday, Friday AH—)Monday, Wednesday. Saturday X\W—Except Wednesday
1—Irregularly P S—Sunday AL—Except Monday, Sunday { V—Except Tuesday. Sunday
J—Tuesday, Thursday, Friday, Sunday T—Tuesday AM~—Menday, Thursday XSa—Except Saturday
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The DX Corner
(Short Waves)

(Continnved from page 97)

5:45 a.m.. (from veri.), (Sporn, Part-
ner. Dressier, Howard, Atherion).

GSF, Daventry, England, 15,140 kc,,
daily off 6 p.m.. 8-11 p.m., (from ann.),
{Bittner, Eder. Ralat. Robinson). 4-8
p.m., (de Ruadhal}, 15,180 kec. (Stab-
ler. Black, Patrick),” 6-8:55 a.m,,
{Partncr, Dressler, Howard, Hendry,
Black, Coover).

GSO, Daventry, England, 15,180 ke.,
6-8 p.m., (Bittner, Law, Robinson,
Wollenschlager). 1-8:55 a.m.. 4-8 p.m,,
(de Ruadhal, Patrick, Partner, Dress-
ler, Howard. Black), 11,750 kc. (Beck,
Emerson).

GSA, Daventry, England, 15,180 kc.,
(Marshall).

GSK, Daventry. England, 26.100 kc.,
(Robinson), 6-8:35 a.m,, daily starting
m June. (Partner).

GSH, Daventry, England, 21,470 kc.,
7 a.n.-12 noon, (de Ruadhal, Blake-
brough). 6-8:55 a.m., daily. (Partner),
9:15-11:30 a.m., (Dressler, Croston).

G3], Daventry Eungland. 21.530 ke.
7-12 a.m,, (de Ruadhal, Blakebrough)
new schedule 6-8:55 a.m., 9:15-noon,
(Dressler, Partner).

GSG, Daventry, England. 17.790 ke.,
(Eder, Law). Wednesday, Thursday
2-4 p.m.. (Shamleffer), 1 am.-6 p.m..
{de Ruadhal, Blakebrough), 5:43-7 p.m.

TWO FINE CENTRAL AMERICAN CARDS

Jose Lopez of Cuba sends the card from
Ecnador, and Jerome Robherts, the card from Costa Rica.

Belozw: Sr.

if HR: 5)' +: T
5:5:5‘ \\'Orlmd v°ﬂmla!..,] 'xs
coniestd @;jr@‘ﬁ

to._de

g fﬂ?v‘am C

L QUITQECLATCR SA. |

FROM SUNNY MEXICO
The card senmt out by XEUW, 6020

ke., achose slegan is: "El Eco de So-
tavento desde Feracruz”.

daiiy, (Patrick), 12-2:15 a.m., 9:15-12
am., 12:20-3:45 p.m., (Partner, Dress-
ler, Howard, Goetz, Ralat).

GSB, Daventry. England, 9510 kec..
(Eder, Law, Ralat, Marshall), 1-3:13
a.m.. (de Ruadhal, Patrick), 3:15-5 a.m,
(Sporn, Jaime, Blakebrough), 5:45-
7:07 p.m. daily, (Patrick), daily 12-2:15
a.m., 12:20-6 pm., 6:30-8:30 p.m.,
{(Partner, Sprague, Coover, Dressler).

GST, Daventry, England, 21,550 kc.,
new station, (Skinner, White), daily
4:15-9:30 a.m., (Dressler), Coronation

station. (Fallon), 9:13 a.m.-noon,
{Kemp).
GBP, Rugby, England, 10,770 kc.,

7:30 p.m.. (Herzog, Harley).

GBU, Rugby. England, 12,290 e,
(Herzog. Raiat), 7-8 p.m., (Goetz).

GBS, Rugby, England, 12,150 kec.,
(Herzog, Ralat), 7-8 p.m., (Goetz), 5
p.., (Chambers).

GBA, Rughy, England, 16,140 lkc
for Coronation, (Beck).

GSN, Daventry, England, 11,820 kec,,
used tor Coronation, (Partner).

GSE, Daventry, England. 11,860 ke.,
irreg. 9:13-12 a.m,,
{Partner).

GAS, Rugby, England,
11:15 a.m., {(Herzog).

DJD, Zeesen, Germany, 11,770 Le.,
{Eder, Ralat), dailv 4:50 p.m., (Mar-
shall), daily 4-10 p.m., (Kidd, Sesma.

18,310 ke.,

www americanradiohistorvy com
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de Ruadhal), 11:35 am.-4:30 p.m,
{Partner, Dressler, Howard, Hendry,
Emerson, Sprague, Coover, Goetz,
Harley).

DJN, Zcesen, Germany, 9540 ke,
(Eder, Ralat). 5:55 a.m.-4:20 p.m., (de
Ruadhal), 4:50-10:45 pm. daily,
{Dressler, Sesma, Howard).

DZB, Zeesen, Germany, 10,040 kc,
4.30-6:30 p.m.. (Stabler),

D]T, Zeesen, Germany, 15360 ke,
until 11 p.m., (Howard, Eder).

DZH, Zcesen, Germany, 14,460 ke,
6-7 p.m., (Bittner, Hartzell), 5 p.m..
(Herzog), 9:30-11:05 p.m., (Brown).

D]JC, Zeesen, Germany, 6020 kc.
news 2-2:15 p.m., 5-5:15 p.m.,, (Me-
Cartin, Chokan), 1:10 a.m.-4:20 p.m.,
(de Ruadhal, Partner, Goetz).

DJA, Zeesen, Germany, 9360 kc,
(Eder, Ralat). irreg. (de Ruadhal),
12:05-5:15 a.m.,, 4:30-11 p.m,, (Partner,
Dressler, Sesma, Howard).

DJL, Zeesen, Germany, 15,110 kc.
Sunday only, (Alfred), daily 12 p.m.
and on, (Bittner). 1:10 a.m.-4:20 p.m,,

(de Ruadhal) 12-2 a.m., 11:35 am-
4:30 p.m., (Partner, Sesma. Eder.
Howard).

D]JO, Zeesen. Germany, 11.795 kc..
2 p.m.. 15,280 kc., Sunday until 12:20
p.m., (Alfred, Sporn., Unger, Eder).
11,800 kc.. (Birnie, Robinson, Coover,
Goetz).

DZC, DXC, Zeesen, Germany, 10.290

ke., Saturday 4:508 .m., (Alfred, Ralat).

DJE, Zeesen, Germany, 17,760 kc.,
5:55-11 a.m., (de Ruadhal}, 17 03-5:13
a.m., (Partner).

DIP, Nauen. Germany, 14410 kc,
daily 4:50-10:45 p.m., (Alfred).

D]B, Zeesen, Germauny, 135200 kc.,
daily 4:50-10:45 p.m.. 89 am. (Al-
ired), daily 6-11 p.m., (Bittner, Eder.
Dressler, Marshall, Wollenschlager, de
Ruadhal), 12:05-5:15 a.m., Sunday
11:10 a.ni.-12:30 p.m., (Partner, Sesma.
Howard, Harlen).

DJZ, Berlin. Germany, 15,280 kc.,
daily 4:50-10:45 p.m., (Alfred), daily
7-10:45 p.m., (Bittner. Eder, de Ruad-
hal. Sporn. Jordan). daily 12:03-5:15
a.m., 6-8 am. (Partner, Sesma.
Howard).

DJR, Zeesen, Germany, 15340 kc.,
12:05-5:13 am., 8-9 am., 4:30-11 a.m.,
(Partner. Eder).

DFL, Nauen, Germany, 10,850 kc.,

7:30 p.m.. (Herzog).
DJP, Zeesen, Germany, 11,850 ke.,
(Beck).

EAQ1, Madrid, Spain, 9860 kc., daily
5-7:30 p.m., requests reports, (Alfred),
daily 6-9 p.m., (Bittner, Becker, Law.

{Turn to page 103)
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1
|
[HE WORLD’S ORIGINAL ORGANIZATION OF
/ = s
VAVE LISTENING POST OBSERVERS
SHORT-WAV ENIT
zog, Arthur B. Johnson, Harry E. Kentzel, Canal Zone: Bertram Baker, R. F. Majew-
S\V PIONEERS \V.g B. Kinzel, William Koehnlein, Gerald ski, Alberto Palacio. i ¥
Liccione, John Lindeberg, Jr.. William S. Canary Islands: Manual Davin.
Official R NEWS McNeill, joseph M. Malast, Edmore Alel- Chile: Jorge lzquicrdo.
cia ADIO X : : i
. . - . anson. Joseph H. Miller, Kenneth Mocherie, China: P. ). Cawseey.
LlStenlng Post Observers Francis J. Nugent, Gcoi-)gc l’asqual%{ Ro'be'r't %o[ombi:: Ttalo Ainore, TI If) 1L0I\’\'e. .
: Pinkerton, Pierre A. DPortinann, arry_J. uba: ugusto Anca, Rafae enalyer y
ISTED b?l":“' by 5“'{{;5‘3"{. the. Oﬁ-;f'ai Potthoff. 'Herman Ruppert, E. Scala. Jr., Ballina, QOscar Jaime, Jr.. Frank H. Kydd.
Rapio News Short-Wave Listening c;lst Louis Schmidt, Erving Sporn. Oscar Taylor, Jose L. Lopez, Juan Manuel Salazar. Dr.
Observers whe are serving gor&scncnuousy S "Gordon Taylor,” Thomas F. Tynan, Ewelio Villar. . X
in logging stations for the DN Corner. ;Q\lr’i.Clmei[ \Vaser[]-'[‘r"FLl\v?el‘ W hge,\\(f]e_o:l-ge %zechos;l\ovaﬁim:] Ferlr_v Friedl, Joe Klar.
. . ing, Ir. t. H. E. itting, K. right ; enmark : ithert Jensen.
United States of America Nortgl"n Ca;olsiga: \éalter .’\lligo%(l, A. Shirley Dominican Republic: lose Perez.
. o -ook . T. Lee, Jr.; Brown, V. ouch. E. . Goodman. Egypt: Aram lshkanian, |
Aril::'anl:;aa?_a 'CJ'\\I;' ]I;AS(:,';:’ Iﬁlal,de H. il);u. David A. Harley, Jr., H. O. Murdoch. Jr.; El Salvador: Jose R. Rodriguesz. .
rymple, John Hartshorn. lames G. Moore North Dakota: Orville Brown, Billie Bund- England: R. I. Abbott. Les Allen. Alired T.
Caleb A Wilkinson : California: George C. lie. Vernon Pearson, Ray .. Putnam; Anderson, Alan Barber. William Beard,
Akins, Dick Allen, Eugene S. Allen, Fraunk Ohio: Paul Byras, J. §. Chokan, Jr.. Wilbur A Blakebrough. Archwell T. Bower.
Andrews. Peyton Black, Fred M. Crait, Ear] Croston. Edward Delaet, Orval Dickes. Douglas Buckley, Donald Burns, Les-
G. De Haven, Charles W. Eggenweiler, G. Stan Elecheshen. Aibert E. Emerson. Sam- lie H. Colburn, F. Crowder. C avies,
C. Gallagher. Carl V. Hays, Warner How- wel J. Emerson, R. W. Evans, M. L. Gavin. Emmanuel M. E. de Cottignies, John S.
ard. BB. Kashimoto. Robert J. MeMahon, Norman Hendry, William F. Howard. Mike Dunn, Thomas Elkes, A. R. Elt. Charles
Leslie Maxwell, ames E. Moore, Jr., Oriente lanyon, Rudolph Kure. Arthur Leutenberg. Ford, H, 0. Graham. Frederick \V. Gunn,
1. Noda, H. H. Parker, Fred A. Pilgrim, Charles F. Myers, R. F. Shamleffer, Donald Robert Halliday, H. F. Hamilton. John
Radio Ii"ello(vshib P e o e \V, Shields. C. H. Skatzes, Bol Walls. }. Gordon Hampshire, George Hare, Michael
H. Russell. Barry Sesma, George C. Sholin. Weiss : Oklahoma: W. H. Boatman, H. C. Hedgeland, R. S. Houghton. W. P.
Byron Silvius, Hank G. Wedel. Bernard L. Carmichael, Wade Chambers, Lee Chaney, Kempster, R. Lawton. C. K. McConnan,
Wood: Colorado: lames Dovle. James A. P. James Proser, Jr.. Bill Robinson: Jolin J. Maling. Ceeil R. Margerison. E.
lee, Markus J. Matkuson, T. B. Mechling. Oregon: Harold H. Flick. John Frederick J. Margrie, G. H. Matthews, Cecil Mel.
Dan T. \\fon'c,,schmgﬂ-' Connecticut? % James Haley. Frank Sakely, Irving Sporn. lanby, Norman Nattall. Leslie \W. Orton.
Nerbert Hyde. Howard ’G Kemp:; District Pemnsylvania: Harold \V. Bower, ]. B. L. H. Plunkett-Checkemian., J. E. Puy-
of Columbia: Phillip R. Belt; Florida - Ray Canfield, Roy L. Christoph, S. G. De Mar- enbroek. R. J. Rogers, |. Rowson, H. Sar- |
T “Brown. ] Law, C. ,Rogers Wells. co. F. C. Foltz, Herman H. Forester. R. H. gent, Harold . Seli. L. W, Skipper. D.
Ir.: Georgia: C. H. Armstrong, Karl D Graham, Clarence Hartzell, Thomas P. Skipworth. N, C. Smith, R, Stevens, P. L.

Beckemeyer, Guy R. Bighee, James L. Davis,
Reeve Owen, |. M. Sears. John R, Tamm,
Robert W. \Winiree; Idaho: Amos Gilpin,
Amos Melton, Lawrence Swenson.

Illinois: Evert Anderson, Grace M. Beck,
lLarry Hisler, Arthur Evans, George B. Flint,
Leo Herz, Bruce Holmgren, Robert Irv-
ing, Heinie Johuson. \valter Lorvig, Charles
A. Morrison. Floxd M. Murphy, William
Ross, Harold E. Schrock, William J. Vette.
Floyd \Waters. Robért L. Weber, J. Ira
Young., Eddie C. Zarn: Indiana: Freeman
C. Balph. Arthur B. Coover, Virgil Lewis
Gossett, Delimar Hert. Karl \W. Miles. How-
ard W. Oljver, M. E. Packman, Ir., Earl R.
Roberts, Henry Spearing, Zane Spraguc;
Iowa: Earle Drew, Vincent M. Poli. Edwin

I'. Webb; Kansas: William Schumacher,
Ralph E. \Weikal; Kentucky: Elmer Dun-
can. W. W. Gaunt. Jr., Milton Horstman,

Williama A. McAlister, Charles Miller, James
T. Spalding, ). E. Wilson, Walter R.
Yeary; Louisiana: Irving G. Couviliion, Roy
\W. Pevion: Maine: Danford L. Adams. Lin-
wood R. Delano, M. Keith Libby, R. C.
Messere. Clayton D). Sands, H. Francis
Shea. Charles R. Wilson. Vincent M. \Wood ;
Maryland: Howard Adams, [r., Lyman F.
Barry, William L. Bauer, Forest \W. Dodge.
3. F. Fritsch. August J. \Waiker. William
Homer Wesley. lee Meade Williams.
Massachusetts: Fraucis Beuke. Armand A
Boussy, Walter L. Chambers, Edward J.
Dailev. Jr.,, Frank W. Edlin, George James
Ellsworth. Thomas Fallon. Jr., llixon C.
Greenwood, Arthur Hamilton., Gilbert L.
Harris, John J. Kerman, James A. McGre-
gor, Ir.. Norman E, Mcl.ead, Sydnev G.
Millen. Harold R. Miller, P. L. Patrick,
Alhert I, Pickering. Arthur J. Plouff. W, C.
Reichardt. Francis T. Reillv. Rey Sanders,

Walter J.  Starosciak. Robert Loring
Young; Michigan: Gerald \W. Brown. Doc
Davis. Irving Goodeve. Jerry M. Hynek,

Harry Lueth, louis C. Sciecz. Troy Welper;
Minnesota: Carl and Anne Eder. Dwight B.
Jones. M. Mickaelson. E. M. Norris, Pres-
ton C. Richardson, Dr. G. W. Twomey:
Missouri: C. H. Long. Merton T. Meade,
lLewis F. Miller, Ravmond W. Sahibach:
Montana: Henry Dobrovolny. Charlie E.
Hansen. James Rubard; Nebraska: Hans

Anderson, C. \W. Bourne. Harold Hansen,
l.ouis T. Haws. Villiam Dean Noyes;
Nevada: Don H. Townsend, fr.: New

Hampshire: Paul C. Atwood. ]. Carroll Bal-
loch. Aliredd 7. Mannix; New Jersey: Paul
C. Bird. William Dixon. Morgan Foshay.
Robert Gaiser. Fletcher W. Hartman. A.
Kosynsky. Morton Deonis Meehan. George
Munz. Paul B. Silver, Paul B. Silver. Jr.,
Clair 1D. Van Meter. Earle R. Wickham;
New Mexico: Frank . Choate, G. K. Har-
rison.

New York: Russell M. Ballard. Donald E.
Bame, Rohert L. Blanchard. Jr.. John M.
Borst. H. 8. Bradley, Anton J. Cindel. Paul
1. Crowley, Howard 8. Dimmick. William €.
Dorf. Kenneth Dressler. H. F. Fey. Frank
). Flora, 1. F. Gallagher, Thaddeus L.
Grabek, Capt. Horace L. Hall. \V. F. Her-

Jordan. Fred Karpen, R. Q. Lamb, George
R. Lang, George Lilley, Edward C. Lips.
Charles B. Marshall, Jr.. R. T. Merkel, Al-
bert Michaels. \Williamm T. Murray. Charles
Nick. R. B. Oxreider, Hen. F. Polm. C. T.
Sheaks, Stephen G. Spicer, K. A. Staats.
l.eon Stabler. F. L. Stitzinger, Joseph
Stokes, T. Burnell Unger. Thomas \Walc-
zak, C. H. Williams, Walter \W. Winand;
Rhode Island: Norman Gertz, Spencer E.
Lawton, Gustave A. Magnuson, Carl
Schradieck.  Joseph V.  Trzuskowski;
South Carolina: H. M. Hallman, Abraham
Sutkei; Tennessee: James M. Alexander.

r.. M. C. Bostick, Robert Howard, Dick

tevenson.

Texas: Joseph Brown. Jr., Roy E. De-
Ment, Ear] P. Hill, Arthur Imunicke. Carl
Scherz, Robert Donald Wade; Utah: Marion
Pylute. A. D). Ross; Vermont: Fred Ather-
ton. Eddie H. Davenport. Johm Eagan. Dr.
Alan E. Smiti:. Howard Warren; Virginia:
G. Hampton Allison. Douglas 8. Catchim.
Morris Harwood., Gaines Hughes, Jr., A. T.
Hull. Jr., Merrill Marks. E. L. Myers, D.
V. Parsons. Gordon I.. Rich, John L. Tate,
E. W. Turner; Washington: Albert L.
Bunch, Wesley \W. Loudon, Albert Marcus.
H. \Vendell Partner. Jack Perry, Jack
Staley. Anthony C. Tarr; West Virginia:
Keuneth R. Boord. Fred C. Lowe, Ir.. R. E.
Summer; Wisconsin: Armen Altman Deer,
Lloyd Davenport, E. L. Frost, Walter A.
JTasiorkowski, Ed. Nowak. Jr.. Joseph Ru.

dolph, Elmer Samson. Howard E. Sauber-
lich, Gordon Schulze, E. J. Wacker: Wyom.-
ing: L. M. Jensen, Dr. F. C. Naegeli.

Official Rapio NEws
Listening Post Observers
in Other Countries

ISTED helow by countries are the Offi-
cial Rapro News Short-\Wave Listen-
ing Post Observers who are serving con-
scientiously in logging stations for the DX
Corner.

Argentina: Elmer C. Chandler, J. F. Ed.
brooke. Santiago E. Roulier.
Australia: Albert E. TFaull. A, H. Garth.

Ron Gurr, Harold F. Lower. H. Arthur
Matthews. John Mills. C. N. H. Richard-
son, E. O. S:afford, R. H. Tucker.

Belgium ! Rene Arickx.

Bermuda: Ralph Clarke.

Brazil: W. W. Enete, Louis Rogers Gray.
Flavio Mascarenhas.

British Guiana: E. S. Christiana. Jr.
British West Indies: D. G. Dérrick. Aubrey
H. Forbes. Daniel N. Hood, Edela Rosa.
Canada: IFred W. Alfred. J. T. Atkinson,
A. Belanger. William Huchanan, Li Chi
Chiang. Fred Cox, Warren D’Orsay.
Claude A. Dulmage, Robert Edkins. Roh-
ert B. Hammersley, Charles Hesterman,
Fred C. Hickson. C. Holmes. W. Har-
man Kidd, Ernest W. Law. George L.
l.oke, Arthur E. MacLean, A, E, Milley,
John . Moore, Tan C. Morgan. Joseph A.

Ryvan. James Walsh, Jr.

Irish Free State:

Stiles, J.» N. Street. L. C. Stvles, Douglas
Thwaites, A. J. Webb, R. Willmott, C. L.

Wright.

France: S. F. Carville. 7. C. Meillon, Ir..
Robert Muguet, Alfred Quaglino. A\,
Petitjean.

Germany: Herbert Lennartz. Theodor B.
Stark.

Greece: Peter D. Masganas. S. E. Stefanou.

Guatemala: Luis Diez A.

Holland: R. Groeneveld. L. Huntzbergen.

Iceland: Arni Sigurdsson.

India: Terry A. Adams, A. H. Dalal
Harry J. Dent, H. W. Kamen, D. R. D.
Wadia.

Iraq: Hagop Kouvoumdjian.

Farard de Ruadhal, Harry

Dumpleton, Philip Firzsimmons, v, J.
Humphries, Thomas Randle.

Italy: Renato Brossa. A. Passini. Dr. Gug-
lielme Tixy.

Japan: Tomonobu Masuda.
Shokichi Yoshimura.

Malaya: D. A. Seneviratne.

Malta: Edgar J. Vassallo.

Manchukuo: Anatol Kabatoff.

Mexico: Geneve. Manuel Gomez Ortiz.
Felipe L. Saldana.

Morocce: T. E. Gootee.

Netherlands East Indies: .A. den Breems. E.
M. O. Godee, ]. H. A. Hardeman.

Netherlands West Indies: V. V.
Rein J| G. van Ommeren, P. E.

New Zealand: W. J. Lander. B. A, Peachey.
John C. Sibbin. Eric W. Watson.

Newfoundland: Frank Nosworthy.

Northern Rhodesia: J. C. Innes.

Norway: Per Torp.

Palestine: . E. Frost. Reuven Sokolovsky.

Peru: Ramon Masias. Enrique A. Q. Zieg.

Masall Satow,

Labega.

er.

Philippine Islands: George Illenberger, \'ic-
torino Leonen. ances, J. Ruiz.
Johmuy Torres.

Poland: P. Piorko.

Portugal: Alvaro Azevedo. Ruben Marques
Granja Garcia. Jose Fernandes Partrae, Jr.

Portuguese East Africa: Denver Edward
Whyte.

Puerto Rico: Manuel E. Betances. Jose ).
Caro Costas. Jr.. A. N, Lightbourn. Jorge
Ralat.

Reupion Island: Prince Vinh San.

Scotland: T. Duncan Donaldson. Jack Hold-
en. . Summers Smith.

South Africa: Eric Gertenbach. Allan B. E.
Goetsch, Edward R, Greaves, Mike Kruger.
C. McCormick; H. Westman, Norman E.
Westman., Oscar Westman, L. E. Wil
ftams,

South West Africa: H. Mallet-Veale.

Straits Settlements: C. R. Devaraj, §. P
Shotam.

Sweden: Olaf Liljegren, B. Scheierman.

Switzerland: Dr. Max Hausdorfi, Hugo
Richter.

Syria: L. R, Fritsch.

Turkey: Hermann Freiss, A. K. Onder, M.
Sevieddin.

Uruguay: H. Acosta y Lara.

Venezuela: Francisco Fossa Anderson.
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SHORT-WAVE STATION LIST

(Africa, Asia and Oceania)
A rrngea’ by Countries and Cities

AFRICA

Location Call Ke. Meters Class
. & — Colombo, Ceylon VPR 6067 49.45 B
Location Cail ] c. Meters ass French Indo-China
, Algeria ' 8 Saigon ¥Z$ 18310 16.38 P
Algiers 1_7\2: = #9600 33.48 Japan
ngola Kemikawa-Cho JYK 13610 22.04 EBR
Lobita CR6AA 7177 41,80 B. P Kemikawa-Cho JYR 7880 38.07 B
Belgi C Kemikawa-Cho 1¥Ys 9840 3049 B E
elgian Congo Nazaki JVa 18910 15.86 B
Leopoldville orL 20040 14.97 P Nazaki v 18190 16.49 P, B
Leopoldville OPM 10140 29.59 P I\Zazam _l\;C 19050 15.75 P B
- s
Canary Islands ng::t: ibg !gggg :g:l)g Pl;, B
santa Cruz. Tenerife EAJ43 10380 28.90 B Enzatg Jgg ]56%8 2]3.21 P;,) g
Egypt Nazaki JVH 146 55 '
3 B 14600 20.55 P B
Abu Zabal sUvV 10055 20.84 P Nazaki VI 13560 22.12 P. B
Abu Zabal SUX 7860 38.12 P Nazaki IV 11660 25.713 P.B
Abu Zabal SUY 19660 15.26 P Nazaki JVM 10740 27.93 P. B
Abu Zabat SUZ 13820 21.70 P Nazaki JVN 10660 28.14 B. P
Abu Zabal SUZi 13811 21.72 P Nazaki VO 10375 28.92 P B
Cairo SUICH 13820 21.70 A B ;\Nazat! :l'gl’ ;5]73 3‘6 95 B g
ole d azaki 4 40.16 .
Ethiopia Nazaki v 6750 4344 P
Addis Ababa IuA 5880 51.02 P Nazak! nu 5790 51.8E P. B
Addis Ababa 1UR 7620 39.32 P Nazaki JVV 5730 52.36 P, B
Addis Ababa 10C 11955 25.09 P Nazaki JZE 13020 23.04 r
Addis Ababa 1UD 18270 16.42 P Nazaki 112G 6330 47.39 P
Addis Ababa 1UG 15450 19.42 P Q’azati "II%_II 9535 g; 42 lBi
Nazaki 11800 al
Kenya Nazaki JZK 15160 19.7 B
Nairobi VOQ7LO 6083 49.32 B Nazaki JZL 17785 16.87
Nazaki JZM o
agak A 21520 13.94 E
Madagascar —
Tananarive FIQA 6000 50.00 B o Manchukuo
Mozambique I}é““!“}‘! JT%\E I5820 égé.li g
anjoshi D 10065 R
Lourenzo Marques CR7AA 6137 48.88 B Shinkio TDD 5830 5146 P
Lourenzo Marques CR7BH 11718 25.60 B Siam
Morocco Bangkok HSG2 10955 27.38 P. B
Rabat CNR 12830 23.38 P Bangkok HSP 17740 16.91 P
Rabat CNR 035 37.34 P, B gaﬂgtot I—;S:RIZ,I 1?020 15.77 B
Spanish Morocco angko! I. 581 2350 32.09 B
Tetuan EAOAH 1000 42.86 B Straits Settlements
Tetuan 5313 45.84 B Penang ZI) o080 49.34 B
So. Rhodesia U. S. 8. R. (Siberia)
Bulawayo ZEB 6148 48.80 B Khabarovsk RV1S 4273 70.21 B
Salisbury ZEA 3882 51.00 B ?'VE{TOYtSk gg! 55‘-)13? g(-)lgi %;
o ashiken .
Tunisia
Tunis FT4Al 6150 48.78 E OCEAN]'A
Union ot So. Africa T
Johannesburg ZT) 6008 49.20 B ) Australia
Klipheuvel ZSS 18890 15.88 P .‘\_déli}d& VRsDI 7288 41.14 E
Pretoria ZUD 5000 60.00 E Fiskville Viz-3 114935 20.10 P
Lyndhurst VK3LR 9580 31.31 B
Melbourne VIYV-VKIME 12020 24.96 E
ASIA Melbourne VEIME 9310 38 i
erih KoM i 1.26 g
Fias Sl e 48 R -3
Hong Kong ZBW2 6090 49.26 B yduey ’ 2 :
Hong Kong ZBW3 9525 31.49 B Fiji Islands
Hong Kong ZB\W4 15190 19.75 B ) g
Hong Kong ZBWS 17753 16.90 B Suva VPD2 13980 21.46 :
Macao CQN 9600 31.28 B Suva VPD2 8719 341.40 B
Macao CON 6073 19.37 B A
Nanking XGox e 438l B g Heg R eaRls ais
2 N 5 Kahuku KEQ 7370 40.71 P
Shanghai NXGR 11510 26.00 P = . 16 116850 s 3
Shanghai XGw 10420 28.79 P xll?-ln:::tﬁ o s g P
Dutch East Indies Rabuku B 16030 1871 P
Bandjermasin. Borneo Y DV2 3330 92.88 B thﬁ:kﬂ KRO 5845 5|'3"y P
Makassar, Celebes PN1 8775 31.18 P, B . L ' T
gangoeng. java ;{:g llggzg llg.gls g New Zealand
andoeng. Java 5935 L ’ h
B iaa PLP 11000 2727 P. B \Wellington, ZLT4 11000 27.27 P
ganfgoeng- Java }"k{l\; lggg ?[2? g Ié Philippine Islands
andoeng. Java by 3. . . AR J
T o haa e = o Manila KAX 19950 15.02 P
8 = Manila KAY 14980 20.03 P
Bandoeng. Java PMN 10260 29.24 P B Manil KAZ 9990 30.03 P
Bandoeng, Java PMY 5415 55.40 B 2 a"!]a Ra% 8120 g P
Pan T DA B0 sy i Manita KRR 8710 a1 P
Bandoeng, Java YDAS 6120 49.02 1 . !
. Manila KBl 21140 14.19 P
Bandoeng, Java ¥YDC 15150 19.80 B oL
. ¢ Manila KB) 13240 22.66 P
Soerabaja., Java YDB 11860 25.29 B Manil ERK 6718 1166 P
Soerabaja. Java YDB 9610 3.2 B Ve Shls
Tandjongpriok. Java VDA 6040 49267 B anils Eos 16240 LAAT -
Tandjongpriok. Java YDA 3040 98.68 B Fanta E ! :
Medan, Sumatra YBG 10430 28.76 P, B Tahiti
Formosa Pancete FOSAA 7100 42.25 B
Tyureki JIA 15750 19.05
Tyureki JIB 10535 28.48 R e uiats P Col
reviations ror ass afumn
India
Bombay %B g?gg 31.36 B A—Amateur F—Frequency
ﬁ?:ﬁ‘c'é“‘ \-’\V({' o gg 1‘? g B—Broadcast P—Phone
Kirkee VWY2 17480 17.16 P E—Experimental T—Time Signals
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FREE EQUIPMENT LIST

Listed below ave some of the things you can have free with “
your purchases of National Union radie tubes. If you don’t

see what vyor want. ask for it!

| Equipment You Can Have Tubes You Buy Per Week

CaT5Y, CHSCus byt > ~rrtnd midh 58 e S EE aixdot ko ns - 2 For 1 Year [

Clough-Brengle OM-A Freq Modulator. .. .......... 11 E 2 Years [

Clough-Brengle 81-A Freq. Modulator .............. 6 2 2 Years [J

Clough-Brengle Signal Generator.................... 6 " 2 Years [

WISCONSIN HEARD FROM Clough-Brengle 85-A. s s ws . ods sin bbb s it deviaes sl s 5 " 2 Years [

Greetings from LP.O. Joe Rudolpl of Clough-Brengle CRA Oscillograph ....... .. ... .. ... 15 " 2 Years [

Hiscousin, shoawn ar Listeatung Post. Clover Remote Control Cable Kit.................... 4 1 Year [

Communication Inst. Audio Oscillator............... 3 2 Years [J

Boussy, \Vollenschlager, Kidd, de EIAectl'ic Clock. ... B R 4 ‘ 1 Year |

Rua(lhal, Blakebr()ugh, SDOI’I]. P;ltrick’ HleOk 0S-11 Oscillatorhs . . ntiwn . rbowedoehd 3 EES L 8 . 2 Years D

Unger, Partner, Lopez, Beck, Ralat, H.l(iakok NO].J 99 T?:Poeo 'II'S?Ster. ) ....................... g ) g gears 5
Coover). Hobart Cabinet TAWET) rvamsmoemswammay 5w sp ears

EAQ2, EAR, Madrid, Spain. 9480 | JF.D. Remote-O-Cable Replacer.................... 7 = 2 Years [
ke., 7:30-9 p.m.,’ requests reports, (Al- | Precision No. 600 Electronometer.................. et 7 " 2 Years [J
fred, Howard, Myers, Bitiner, Abbott, | Ranger 640-740 Volt-Ohm-Milliammeter............. 4 ’ 2 Years [
Smith, Moss, Eder, Rodriguez, Sakely, | Ranger 557 Signal Generator........................ 3 * 2 Years [0
Robinson, Duncan, Lindner, Hartzell, | Ranger 735 Volt-Ohm-Milliammeter. . ............... 3 “ 1 Year [
Staley, Westman), Friday 9-10 p.m., | Readrite No. 430 Tube Tester..............cco.oounns 3 2 2 Years [
(Kidd, de Ruadhal)., call changed to | Royal Portable DeLuxe Typewriter.................. 10 2 Years [
EAR, (Turner, Blanchard. Michaels) | Service Manual (any volume except 2 & 7).......... 3 " 1 Year [J
daily except Monday 2:30-6:30 p.m.. | Simpson All-Wave Signal Generator ................ 8 “ 2 Years [J
Skipworth, Hartman, Ruppert, Seala, | Simpson Set Tester No. 225.......... ... ... .. S K 2 Years [J
Messer., Hendry, Blakebrough, Gres- | gimpson Set Tester No. 250. . ................oou... 6 c 2 Years []
ham, Partner, Shamleffer. Birnie, Lo- Simpson Roto-Ranger Tester No. 220................ 9 = 2 Years [J
[l)(cz, BCCCI"’ Black.F {l{alat, Dé;ICSSICFf Simpson Roto-Ranger Milliammeter No. 201......... 5 "t 2 Years [
‘,\?".'p' i gm_etz A lal _0")_' P Oof.]{?)a(;l: Simpson Roto-Ranger Milliammeter No. 202. . ... .. .. 5 - 2 Years [J
9510|ce < “RER m A LRSS & A A @0 BRER e e e e 2 . 1 Year [J

i . . . ing Tool ................... 2 -

Radio San Sabastian, San Sebastian, | gﬂgi:::: ﬁg 228 ggzdi':;%yze:o g & ; g:z:ﬁ 8
Spain, 7205 kec.. a rehel sltati0n “at thg e No. 510 Meter Kit ..... . . .. . v 3 & 2 Years [J
Service of Spain and DIrance”, 1:4 e R A R = i i
pm., (Abbott), 7:30 p.m.. (l{o(lri:gucz). Supreme No. 400 Tube‘ Tester yu ys bl J pese - e 7 ) 2 Years [

E’AX S, (Gei hog)h Supreme No. 590 Multi-Meter ............ .. ... ..., 8 2 Years [

EA?, \I‘u(ind Spain. 14.300 ke., “the Supreme No. 580 Signal Generator .......... 10 e 2 Years [J
Noice of the tfenchee”. (Seliles). Supreme No. 550 Radio Tester ...................... 10 - 2 Years [J

“Radio Requete”, S Sebastian, | Supreme No. 500 Automatic ........................ 12 2 Years [
Spain, Guipuzcoa, 7250 ke.. 7:15 p.m, ' gupreme go- 225 g!agnometer -------------------- 17 2 Years []

Ralat). upreme No. 585 Diagnomoscope ................ ... 26 o 2 Years [
( \RWSQ. Moscow, U.S.5.R., 50 meters, | Lriplett 1503 Multipurpose Tester ................... 8 3 2 Years [
Sunday, Monday, Wednesday, Friday, ' Triplett 1250 Vacuum Tube Voltmeter............... 6 “ 2 Years [
4-5 p.m., (de Ruadhal). Triplett 1240 Condenser Tester ..................... 4 ~ 2 Years [J

RK1;, Moscow, U.S.R.R., 15,050 K¢, | s i e i e b e o e . s ey g oo S e e S i e e e e e
Sunday 2 p.m., (Harizell), signed 3 I want the items checked! How can I get them? RN-837 |

|
p.m., (Herzog), 13,040 Lc., 4-6 p.m,, []
(Schrock). i

RNE, Moscow, USS.R.. 12.000 ke.. ||
4-5 pam.. Sunday 11-12 pooe. (Aldfred, |
der), daily 10-10:45 p.m.. (Stabler), ||
Sunday 6-7 a.m., 10-11 a.m.. Wednes-

IO CHECK ' FILL IN! MAIL TO 21‘07{%5#&10‘5"}3?, NEW YORK i1y

RAN, Moscow, USSR, 9595 kc.. =
(Alfred), Sarturday 9 p.n. or later, CODE_TM’ES FOR EVERY NEED \ B ———

. - For Example: Airways Tapcs
(HO\V‘lr(l), Tr I(Iay 9 p.ni. (N)'CTS) - You can ensl!y tearn or improve
ur Radi@ or Morse Code—typl-
cnl _nmessates are sent Ynu by l.lm
IhSTRUCtO RAPH. ny
Senjor model wuh lu
Ln os “and B k of Instructions—
§20.25 (lented at  low cost.)
l\mio: nmde] with 5 tapes nnl

1007, Pcrfformance
100% Appearance
1009, Satisfaction

or
1007, Refund

Made in following Impedances. 33
ohms for dynamle mike lines. 200
chms 1o conncet to carbon mlke in.
puts. 500 ohms for telephinne (o res
moete line. 10,000 onms lugh im.
o{ {:,v.-d znce direet to mril.  Not atfected

¥ heal. cold nr moistwre, JOBBERS
write for refund guarantee blan that
will double ynnz sales and  salisfy
every custom:

daily 7-8:15 p.m.. {(from veri). (Bitt-
ner), 9600 ke.. (Eder. Ralat. Partner,
Wollenschlager. de Ruadhal). 93520 kc..
7-9 p.m.. (Sporn. Randle. Scala, Un-
ger. Dressler. Beck. Emerson), Ad-
dress: Miss Tuna Mar, Salvanka.
RIM, Tashkent, USSR, 1968
meters. daily 4:30 a.m.. {de Ruadhal).
OLR, Prague, Czechoslovakia. 11,840 Bay St., Toronto. M.crnplmne Division
We Also Handle— Universal Microphone Co., Ltd.

ke., 6010 ke, 8:55-11:55 8.1 (McCar- | b IGRAFTER snd RMLE. SHORT WAVE RECEIVERS—MICRO. J 425 Warrea Lane, Inglewsod, Cafir, U, . 4,
tin), Sunday, Monday, Wednesday, | prONES-VIBROPLEXES—TAYEOR TUBES. Gash or Terms. i
I'hursday, Saturday, 8-9:45 p.n.. 2:30- = : Correspondence Courses

4:30 a.m,, (from veri.), (Tate, Stabler, 110 VOLTS A. C. ‘- MD!Oan(JEI.£(.IRI(A|. ENGIN&RINC

Randle). 9350 ke., (Croston, Cooverd. Anytime! Anywhere! With
OLR2A, Pragune, Czechoslovakia, RATOLIQHTgRTANTS ELECTRICAL ENGINEERING Ci, .roct

ook of Instructions — $12.00
an rented), Colfiptele oscull-u.ur
(-qulpmem. less battery, $3.20.
send for full lnfmmatlcrl today

JNSTRUCTOGRAPH Co.. ept,
NR-B, 912 Lakeside PI., Chlu o,
111, Representatives for Canada:
Radio College of Canada, 863

N 350 watt 110v. 60 eyele 4C.$89.60 tectrical Sl ropare souracls, ot Low Codt, (o
6010 kc., (Skipworth). Monday, \Wed- 300 watt 33 volt DC plunt. 78.40 [ ratrs oo e Y : nyon can cratand Zn'i?ilif
. - .9 L. Ll )i
|1esdny, I (lny), 4:05-4:40 p.m, ((]e 25 nmp. 6 volt chasger. . 59.95 RADIO ENGINEER'NG Tveastl ':::;w1'|'¢c",,¢° i
b 5 AC & DG Uenerators . - Rotary ‘’rodps  you to be auper-sérvice man, rcwl ¥ncuum Llube toshpickun,
Ruadhal, Birnie). Convertera....32 Vait' $00 Watt Experimental Kite' Tasnished, - Diioma on commiation. Faitice ORLY
OLR3A, P Czechoslaonls Vind Plontg 3o oS 141 ' <25, ciiher rourse. Deferred mayment plan avail-
4 rague, ZCGNOSIOMN IS, KATO ENGINEERING CO., FR E,E‘, Srnd name_auick for teec conicn el sehagl catalorr.
Mankato, Minnesota, U. $. A tudent mazneines, comilete detailn. D NOWY

(Turn to page 116)

LINCOLN ENGINEERING SCHOOL Box 931.34, Lincoln Nebr.
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New RCA Magic Wave Antenna System

Assembled inone com- $
plete unit, ready forin-
stallation.  §tock No. .
9812 LIST PRICE

FEATURE « Noise reduction

¢ onbothstandard
andinternational short wave bands (530
to 23,000 kcs.) e Easily installed with
antenna lengths from 20 to 120 feet.
Transmissioft litte can be cut to any
length wichout loss of efficiency. * No
doublers, no critical lengths, adaptable
to cxistinginstallations. ¢ Up to 16 out-
lets on 1 antenna—provided through use
ofadditional special distribution and set
coupling transformers.

Ask your RCA Parts Distributor
abont the new RCA Magic Wave
Antenna System . . . ger the new
RCA Test Equipment and Acces-
sories Catalog . .. just off the press.

M FOR PROFIT

RCA MANUFACTURING CO., INC. » CAMDEN, N. J.
A Service of the Radin Corparation of America

LIGHTNING TROUBLE SHOOTERS

Spot Troubles—Give Tests and Remedics— INSTANTLY
The world's greatest time-saving inventions for radio
service men. They list all possible trouble sources.
They tell you exactly what tests.to make—what reme-
dies to use. ou’'ll be amdzed to sce how much
these gadgets teil. how easy to use. A flip of a card
may save you hours of tedious work. Cest pennies—
carn dollars? .

FOR HOME RADIOS—Com{alem trouble-shooting for
9 common symptoms—Huym. Weak. Noisy, Inoperative,
Intermittent Reception, Fading. Oscillation, Distortion
and Rattliog. .

FOR AUTO RADIOS—Complete trouhle-shooting for
11 common syinproms—Hum, Weak. Noisy with hoth
car and engine at rest: Noisy when car is at rest with
engine “idling”: Noisy when car is driven normally:
Noisy when car is “caasting”’ with ignition off: In=
operative. Jrtermittent Reception; Fad- -

ing. Distortion. Oscillation.
Keep ’em in your pocket-—take
‘em with you on all jobs!

Radio & Technical Puhl.kCnh. Dyent. RN-87

45 Astor Place, New York, I

Enclosed find &..._ __.. .. B3 oogapong o8 Gadgets.

C HOME-RADIO GADGET. 0 AUTO-rADIO l
GADGE'L. (Forcizn 60c cach)

- 5.DAY MONEY BACK GUARANTEE! l
l--_---m--ﬂ--

Ravio News ror Aveust, 1937

THE SERVICE BENCH

{(Continued from page 86)

design considers the requirement for auto
as well as home radio servicing, and pro-
vision is made for testing tubes and vi-
brators in the reccivers being serviced—
rather than by exterior methods. The leit-
hand panel consists of a signal generator,
with associated controls and the output
meter. The center section provides for
a.c. and d.c. testing, resistance, capacity,
etc. The richt-hand unit contains a uni-
versal speaker of the permanent-magnet,
dvnamic tvpe with a variable-impedance,
output-matching transformer and a vari-
able, substitute-speaker field. The eves are
shielded from the diifused lighting which is
cast dircctly on the meters.

In effect, the Universal Radio Test Panel
is a modern service shop three-quarters
finished!

THE DAY'S WORK

Eugene C. Dobeck sends in the following
notes. He services from Los Angeles, Cali-
fornia.

Crosley 148

“The complaint was a noisy volume
control-—and the cure will apply to many
similar complaints on other receivers. Try
working a few drops of carbon tetrachloride
into the control. Often this can be done
by pouring a small amount on the shait.

Packard Bell

“This receiver developed a short-circuit
from B-plus rectifier to chassis. You guessed
it—a broken-down condenser—.1 mfd., 400
volts.”

Mr. Drobeck also points out the pos-
sibilities oi—

Servicing Vacuum Cleaners
As 2 Sideline

“This is a logical job for the radio ser-
viceman, and it is worth-while establishing
himself as being capable of doing such
work by an added line on his business card
and advertising and by asking for such
work at the completion of a radio service
call exactly as he might inquire concern-
ing ‘How do your lights work?—electric
iron?—fan? . . . etc.’

“The complaint usually is that the
vacuum cleaner cither doesn’t run—or runs
but does not clean. In cases of non-opera-
tion of the motor, the trouble will gener-
allv be found in the cord, with a break
probably at the swiich or motor or at one
of the sharp bends in winding. The tests
and repairs are obvious. Where the motor
itself is at fault, the difficulty will usuaily
be an open circuit caused by a worn
brush not firmly touching the commutator,
an extremelv dirty commutator, or a
clogged brush—dirt, grease and grit im-
peding the spring action which holds the
brush against the commutator. The field,
armature and ensemble can be tested for
continuity with vour radio test equipment.
An open winding is usually a job for a
motor expert. That is—send the motor to
the factory, or order a new field or arma-
ture. as the case mayv be.

“If the motor hums when the switch is
turned ‘on,” this is an indication of a
mechanical rather than an electrical fault
(though not necessarily, as the same svmp-
toms may be present with a partiajly
short-circuited field or armature). The
fan may be clogged—or the sweeping
brush when directly driven by the motor.

“If the motor runs, but the cleaner is
not effective, the trouble will usually be

www americanradiohistorv com

KNOB
SHAFT
i (1] L
% < QL%’
= WEDGE
FIG3
FIGURE 3

Improvised spring wwedges swill oftent
save ithe cosi of a neww set of knobs:

plain unadulierated dirt—a dirty  and
clogged bag, or a clogged cleaning brush
turned by the wheels rather than the motor.
1i the cleaning brush is belt driven, the
beit may have stretched permitting skp-
page. Sometimes the bristles of the brush
arc so worn that the sweeping action is
nil.”
Short-Circuited Tuning
Condensers

Al. R. Dayes, radio serviceman and
amateur operator W2DTD of Brooklyn,
N. Y. sends along an excellent idea for
locating those clusive spots where tuning
condensers short-circuit. The complaint in
his particular case was of a—

Majestic Series 90

“This is an old set, but so well con-
structed that thousands are in use todav.
I have fixed several complaints of noise—
a loud scratching noise when turning—
and occasionally complete cut-out over a
wide portion of the dial. This is alwavs
caused by the cast-lead, allov rotor on the
steel shaft, expanding in both directions
short-circuiting to the stators. A similar
trouble is sometimes encountered with
other receivers and the location of ihe
points of short-circuit is often difficult by
mere visual inspection. I employ a very
effective method of sleuthing.

“Put an oshmmeter on its lowest scale and
connect it across the plates of an unshor{-
circuited tuning section. It will of course
read ‘zero’ due to the low resistance of the
coil. Now turn the zero adjustment rheo-
stat on the ohmmeter until you obtain u
small deflection, at which point vou are
ready for the test. When the ohmmeter is
connected across a defective condenser, and
the condenser tuned, a slight movement
of the needle will be noted at everv shoyt-
crcuited position. With a screw driver
shift the stator plates and bend the rotor
plates until no deilection is noticed as the
condenser is tuned. Realign and the job is
done.”

Improvised Knob Wedges

When knob wedges are lost, or lose
their tension, they can be replaced by small
lengths of clock spring bent as shown in
Figyre 3--according to Ambrose Dennek,
St. Cloud, Mich. Where the spring is very
difficult to bend, or it breaks, the short
length should be heated red-hot and per-
mitted to cool slowly in air. When cool it
can be readilv bent into the *V” shape.
It should then be reheated and tempered
b¥ immersing in cold oil or water. This
will restore its spring qualitics.

SELLING SOUND

Allan F, Seaver of New Bedford, Mass,,
sends us the cards illustrated in Figures
4 and 3. These cards were designed by
him, and are emploved in selling and
systematizing his sound rental business.
Figure 4 is an advertisement, and is large-
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Use the Modern Method
in your productions; the

SOUND SYSTEM

for amplified eﬂec ts,

music and speech

SOUND EFFECTS and donce music for off.

stege or radio effects.

PROGRAM MUSIC for befween the acts.
MUSICAL, BACKGROUNDS and sequences

Jor leclures.

CONTINUOUS MUSIC and cffects for silent

movies.
i

Call ALLAN SEAVER . - Tel. 6829

(See reverse side}

FIGURE 4
An advertisement that sells sound and
sound effcets for a New England ser-
TICEm AN,

Iv circulated among dramatic clubs, schools,
etc. The reverse side carries suggestions
ot plays 1n which sound efiects can he
eifectivelv  emploved, among which are
listed—"“Ofistage dance music and be-
tween the acts,” “Music between the acts,”
‘Radio eflects,” “Radio, airplane and siren
effects,” “Boat whistle and olfstage music,”
and “Train efiect.”

Complete Record

A complete record of each job is kept
on the form of Figure 5. The reverse of
this card is blank, and program notlices

Date. _ Howrs
_ Ml Addr ___—_
_Furoose B
St Balcony Mike? Socukers? |
RECORDINGS __EFFRCTS L
e Tl v
REAMARKS |

FIGURE 5
A record of sound installations is just

as important us a record of each
service job.

ancl press comments, when of suitable size,
are pasted on ihe back to make the record
complete.

Photograph Each Job

We can onlv add our suggestion that at
least one photograph be made of each P .A.
set-up. There is nothing like a pictorial
presentation to sell the prospect on the
next job. Next to deeds, pictures speak
louder than words. We know of one ser-
viceman who bhas photographs of some
50 public address installations which he has
made, and they are the best answer to Lhe
prospect’s question of—*“Can I rely on
vour”, “Have vou done much of this
wark hefore?”, “Are you sure this job
isn't teo big for you?” Etc?, etc.?

Serviceman’s Diary
(Continued from page 63)

I considered. The flanks were not those
of a race-horse. Thev were of the beauti-
fully modeled and rounded Mae-Western
tvpe. It was definitely a mare.

“The Sweetheart of Phi Beta Kappa?”
I hazarded.

“Try again,” he urged.

I looked again. The tail was slightly
raised. as if it were about to take a healthy
swal at a flv. Perhaps it had something to
do with modern educational methods. Per-
haps il was supposed to represent a Trojan
horse, with graduates emerging to battle
the business world. Then, again, mayhe
it was only a nightmare! I gave up. My
job, aiter all, was 1o work the volume
control, follow orders and not to acquire
a headache over such puzzles.

I went back to our amplifiers and turn-
tables. I felt more at ease there. But I
like those proiessors.

Radio Balloons

(Coutinued from page 84)

The balloons have been made in limited
quantities at Harvard University, at a cost
of $30.00, which price compares favorably
with a single airplane trip to a height of
17,000 fect. For the same cost, when mass-
procuced, larger balloons capable of soar-
ing to 100,000 feet altitude may soon be
available.

Recent developments permit sending up
the radio meteorograph, as the automatic
racdlio stratosphere reporter is named, in
darkness, which is an adwvantage to the
weather man. Sufficient lifting power is
obtained with the balloons, even without
sunlight to warm up the gas and provide
greater buoyancy. Meanwhile, fog, rain,
snow or high winds which deter airplane
observation flights, do not stop the tiny
balloons from going aloft.

Perhaps the most serious problem facing
Dr. Karl O. Lange of the Blue Hill Mete-
orological Observatory and his co-workers.
is in the extreme cold encountered at high
altitudes. At 50,000 fect the temperature
recorded in several recent tests has leen
well below 70 degrees Zero, Fahrenheit.
The radio and other equipment is therefor.
subjected to the most trying conditions.
Components have had to be selected with
such extreme temperature in mind. Con-
densers, as well as drv cells, must be
capable oi opcrating at temperatures quite
unheard of in the usual run of radio work.
The equipment is mounted in a balsa wood
frame, and enclosed in a light insulated
bag.

Reaching out into the upper regions or
stratosphere in this ingenious manner, the
weather man is at last coming into his own
in a reallv big way. The data flashed hack
by tiny transmitters carried aloit by
dozens and even hundreds of balloons in
many parts of the country, may soon pro-
vide a safer Dasis [or long-range weather
forecasting. For it is far above the earth’s
surface that the elements are concocling
not only tomorrew’s weather, but that for
the following day and many days there-
after.

HOW TO GET STARTED IN
SERVICE

Next month Mr. Zeh Bouck will outline the
fundamentals of service for beginners.
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A Companion
TUBE CHECKER

EQUALLY OUTSTANDING!

This
New Model

“773"

Tube Checker...
which matches your
“TT2'. .. giving you
a complete, modern,
servicing com-
bination.

Your Model

‘772"

fits here —=in this
lightweight, solid-
wood_combination
carrying case with
roal luggage han-
dia .. . along
with «

'Simply mount your Model “7727

Analyzer in this handsome, combi-
nation carrying case along with the
matched Model “773” Tube Checker,
and you have the most modern, up-
to-the-minute servicing unit avail-
able. Model “773" represents the
last word in tube checkers . .. in de-
sign . . . in operating characteristics

. in simplicity and dependability!
But il vou don’t own Model #7727
... purehase the complete unit
{(Model “775” SERVISET). Be set for

{better business in the active season
fahead . . . be able to service sound
[movies, P.A. systems, electronic cir-
{cuils and television, as well as all re-

ceivers. Iave a servicing unit that will
enable you 10 get the profits from al{
thesc sources, and one that will re-
min serviceable and dependable for
Years 10 come. Be sure to get coni-
plete information. Return coupon.

Remember ...

WESTON

rstyiceents

can be purchased under the
WEsTON INvESTMENT PrLAN.
Weston Eleetrical Instrument Corporation

615 Urelinghuysen Avenue, Newark, New Jersey,

Send data on Maodels 773, and 775 combination.
1

| Name.

Address..

Siate.
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RADIO PHYSICS COURSE
_972Pa§os$

This g the world's greatest collection of radio
knowledge all in onc huge. 4-pound volume—
Ghirardi's fanwous eourse uscd (housands of
students in B2 diffcrent countries. With this one
book _lyou can__guickly master RADIO. FLEC-
TRICITY ana SOUND. up-to-date!

plcte! Inoxpensive!

PARTIAL LIST OF SUBJECTS

Gound. SpPeech and Music—Electron Theory:” Elee-
trical Current--Electrieal Units: Olun’s Law—Bat-
tenes—Magiietisim—Eleciromagnetism—Electromag-
netic  [nduction — Inductance — Condensers — Aller-
uating Curvent Circuits—Fliters—Ele¢tirieal Mcasur-
inff Inctruments—Electromagnetic Radiations—The
Broadeast Stad Receiving Siation—vacuum
Tubes—Radio Aml’!lﬂ\rnl_i_m—l.oud S|
L

Clear! Com-

ceivers—Phonograph Pickups—P.A. Systel

Wave Reeentlon—Photecleewrle Cells. Television—
The Antenna and Ground—Testing and Servicing—
Sound_Motion Dictures—ApPendixes—B836 Self-Re-
view Questions for Study.

Mai Now.” //a//-édd' Ceoraniee. )

Radio & Technical Publ. Co.
45 Astor Place. New York. Dept. RN-87

En¢l. find $4 for RADIO PHYSICS COURSE.
nostbaid. (Foreign §4.50)

T Please send Free Cireular P,
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RADIO PHYSICS COURSE

ALFRED A. GHIRARDI

Lesson 64. Filters

Y inverting the band-pass flter, the

filters shown at (A) and (B) of

Figure | are obtained. This is called a
band-suppression filter. The characteristic
of this tvpe is shown at {C). Filters of this
type are commonly used to suppress elec-
trical disturbances Iving within some par-
ticular band of irequencies.

The “wavetrgp” sometimes used in the
antenna circuits ot radio receivers is a form
of band-suppression filter. As shown at (A)
of Figure 2. a series wavetrap consisting of
a coil and a variable condenser connected
in parallel with each other, are connected
in series with the antenna circuit of a
radio receiver. When the filter is tuned to
resonance for a given frequency, signals of

series with the coil in the antenna circuit.

Electrical filters ure used extensively in
studyving the characteristics of communica-
tion equipment and in the transmission of
electrical impulses of multiple frequency as
exemplified by speech or music. Such filters
consist of capacitance and inductance net-
works so designed that they allow certain
irequencies to pass readily through them
while at the same time they attenuate other
frequencies strongly. By the use of filters
for instance, a composite sound may he
divided into several parts, or a fault in
telephone apparatus may be remedied by
attenuating or placing emphasis on certain
ranges of the frequency spectrum.

By means of band filters, it becomes pos-
sible to separate in accordance with the
frequency. We are thus enabled to trans-
mit a number of messages simultaneously
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Woild's Largest Makers of Antenna Sy:tems
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RADIO ENGINEERING

RCA Institutes offer an intensive courss of high
standard embracing all phases of Radio. Practl-
cal training with modern equifment at New
York and Chicago schools. Also speclalized

courses and Home ¥tudy Courses_under “‘No

oblication’ plan. Catalop Dept. RN-37.

RCA INSTITUTES, Inc.

75 Varick 8t., New York 1154 Merchandise Mart, Chicabo
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Figure 1. Tiwe forms of hand-suppression filters and the transmission
characteristic produced
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(ACCEPTOR CIRCUIT)
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——
_=/ TO
7T RECEIVER
 —
¥ GrouND (B)

WAVE TRAP IN PARALLEL
(REJECTOR CIRCUIT)

Figure 2.

of a radio receiver to eliminaie interference from unacanted stations.
(B) Shunt or parallel zcave trap.

wave frap.

that frequencvy cannot enter the receiving
set since the parallel resonance flter cir-
cuit presents a very high impedance to the
flow of current of the irequency to which
it is tuned. It can be designed to suppress
a band oi frequencies about 10 kc wide,
depending upon the width of its resonance
curve. It is a “rejector™ wave trap.

1f the filter is shunted across the antenna
and ground connections as shown at (B},
the signals to which the filter is tuned will
go through the receiver while the other
signals will be shunted across through
the filter since it offers a very high im-
pedance to signals of its resonant irequency
and a low impedance to all others. A band
of frequencies about 10 kc wide (depend-
ing on the resonance curve of the filter)
will pass through the receiver coil for any
setting of the filter condenser. This is an
acceptor wave trap. The filter tunes more
sharply if it is inductively coupled to the
antenna circuit by winding a 5-turn coil
over the coil of the filter and connecting it in

WwWWW americanradiohictory com

Band-suppressinn svazve traps or filters connected to the antenna circuit

(A) Series

over the same telephone circuit, or through
the air, and to separate these messages at
the the receiving station.

For example, in the multiplex telegraph
systermn, known as the carrier current sys-
tem, there are transmitted over the same
pair of wires simultaneously, 10 telegraph
messages which are carried by currents of
ten ditferent frequencies, all somewhat
above those of the voice range; two or-
dinary telegraph messages, carried by di-
rect currents, ie, zero frequency cur-
rents, and an ordinary telephone conversa-
tion. This multiplex telegraph system is in
operation between many of the important
cities of the countrv. In every case, the
separation of the different messages is ac-
complished by means of electrical filters
which select a single band of frequencies
for transmission to the apparatus to which
thev are connected and fail completely to
transmit all the other messages which may
be simultaneously received.

Filters are being used more and more in
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racdio receivers in order to obtain certain
desired characteristics which arc either
otherwise unobtainable, or else would be
very much more expensive if arrived at by
other methods.

Resistance-capacily tvpe filters consisting
merely of a resistor in series with one side
of the tline, and one or more condensers
across the line, are used extensively in audio
amplitiers. They have one great advantage
in this type of work in that they are cheap
and do not have any bothersome resonant
frequency points which might be objection-
able if the ordinary inductance-capacity
filters were used.

Band-pass filters are being used exten-

sively in radio receivers of both the tuned- |

radio-frequency (T.R.F.) and the super-
heterodyne tvpe. Thevy are arranged to
pass a band of irequencies approximately
10 kilocvcles wide.

Radio Telephone
(Continwed from puge 77)

Ewven gquicker action was recorded in re-
snonding to an emergency phone call from
the tug Atlaniic itself. At 8:27 u.m. the
captain of the Atlantic phoned that one of
the firemen had been taken very ill and
was suffering from intense pain in the
abdomen. At the time the tug was just
entering the Horseshoe Range in the Dela-
ware, above the Philadelphia Navy Vard.
The captain was instructed to proceed im-
mediately to Girard Point and wait the
arrival of an ambulance. St. Agnes Hos-
pital was communicated with and an am-
bulance was rushed to meet the tug. The
fireman was admilted to the hospital 63
minutes after the call for help was received.
The life of this man was undoubtedly
saved by the radio telephone, for upon
admission to the hospital it was lound that
he was suffering from a ruptured gastric
ulcer. Any delay would almost certainly
have been fatal.

This new marine radio telephone system
is operated in conjunction with the Bell
Telenhone Company of Pennsylvania. The

shore cquipment consists of two unatiended |

radio receivers which pick up the calis from
the tugs: an unattended radio transmitter
which transmits cails to the tugs, and an
attended control terminal. One of the
radio receivers is at Girard Point, the other
at Point Breeze. The transmiller is on
the roof of the home oifice building. All
of the shore cquipment is connected by
wire telephone circuits with the toll tele-
phone switchboard.

The control terminal, which unlike the
receivers and the transmitter requires the
constant presence of a skilled operator. has
two chief functions. The first is to effect
a satisfactory connection between the racdio
circuits and the wire circuit to the tele-
phone switchboard where the calls are
switched to land telephone lines. The
second is to attain the hest possible ratio
of useiul signal to the noise which is inevi-
tably introduced hv radio transmission.

The control terminal operates on direct
current furnished by a motor generator
capable of delivering approximately 6 am-
peres at 24 volts and .2 ampere at 130
volts. The transmitter is a high-frequency,
ervstal-controlied, 50-watt radio transmit-
ter operated hy remote power control over
the telephone circuit, and by voice control
ol the carrier. The carrier can be adjusted
to any f{requency from 30 to 60 mega-
cycles. The radio receivers are of the aec.-
operated, crystal-controlled superhetero-
dyne type, designed for unattended opera-
tion on fixed-frequency communication in
the 30- to 42-megacvele band.
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THIS POCKET

VOLT-OHM-

MILLIAMMETER

DOES ALL YOUR
D. CTESTING

b &

® Model 735 has a Triplett D’Arsonval
type precision instrument with easily
readable scales. Ranges are 15—150—
‘150 volts at 1000 ohms per volt; 112—15
—150 M.A.; %—1000 low ohms; 0—
100,000 high ohms at 1% volts. Pro-
visions for external batteries for
higher resistance measurements.
Has selector switch for all ranges
and individual zero adjustment for
resistance measurements.

ASK YOUR JOBBER—
WRITE FOR CATALOG

Readrite Meter Works

815 College Dr., Eluffton, Ohio
Without obligation please send me more
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MODEL 735
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. 1Ogg' S8l fn 00088 17, LB T L _—Tho . and Accessories

Cill g0 mera-n wabihcs-=aibs msorwerny oy State......... ] Included

Now Available! W=

Sturdy Binders to Hold Your Copies of Radio News!

We scoured the market for a sturdy, economical, attractive binder in which
copies of RADIO NEWS could be preserved for future use and we finally
found cne that met our standards.

The new RADIO NEWS Binder jooks like a book and is a bound book in every
respect—except that you snap the magazines in the cover, one at a time
with a little, unbreakable hooked wire. All the contents may be remgved
instantly and reinserted easily whenever you so desire.

The Binder is durably bound in tan buckram, with the name "RADIO NEWS"
stamped in gold leaf on the backbone. Twelve copies of RADIO NEWS fit
in each binder. You can obtain one for only $2, postpaid in the U. §.
(Foreign prices on request).

We are so sure that you will like this binder, that we
money, upon return of the binder within five days, if you are not entirely
satisfied.  Send your remittance of $2 now and we will immediately rush

your binder to you!
RADIO NEWS
Dept. 378B, 461 Eighth Avenue, New York, N. Y.
New 1938 Standard Brand Radio

F R E E Catalog Listing more than 500 sets

SERVICEMEN AND RADIO SALESMEN—rcprese_m MODELL'S iy your territory and

guarantee to refund your

5.-?;‘31»']';'§"c")\' 3‘“151','522"15 é:.uslémis for yourself willout z penny of investment. WWe
enith and many other makes i »

of iwome electric sels. amla and M -

beat sets, farm and camp sets of

Nationally known tnanufacturers. Radio- sive s Tysial

Sendd for this new catalog TODAY, Lo
Write to Dept. G.-4 and mail New York. N. Y. Chicage. 111. Attanta, Ga.

to address nearest you. 58 Cortlandt st,ISG W. Washington St.] 57 Forsyth St.
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THE STANDARD OF QUALITY |
FOR THE RADIO INDUSTRY

Save money! Specifv Utah Carter Parts! Thegp're
ntechanically  and  electrically  perfcct—your  assur-
ance of a satisfactory job. WIITE DE. RN8 TO-
DAY FOnr €O \”‘LbTE NEW CATILOG.

® Vitreous Enamcl. Carbon and Wire-wound Resistors
® Volume Controls ® Variable Resistances #® Push
Button. Tap and Jack Switchcs ® Jacks and Plugs.

UTAH RADIO PRODUCTS CO.
CHICAGO, U.$. A.

TORONTO BUENOS AIRES
ONTARIO. CANADA  tUCOA RADIO PRODUCTS CO.)

16 YEARS OF LEADERSHIP”

~ SUPERIOR
GENEMETER

100 Ke. to 100 Me.—I.F..R.F.
25 10 10,000 Cycles—A. F.

A GIA\]T dial marks our latest signal generator for
Ligning veceivers at all levols. It is direet-frequency
rmdlns{ all fundamentals, 180 ke-22 me, alse direct.re.
quency reading to 105 Me, ,\ccm.wy. 1¢% on L. and broad-
cnsts 2% on short waves.
Tnn variable audle may be n:od a8 modulation of the
for cheekinE radlo sets? a.f., of may be taken off in-
doi.omlemly for Lesling nuhlle idress systems. The audio
ds in three banas for bandispres

Modulation en-off switch,

r.f. attenuater. output tneter
and leakage tester (all condensers) are [ncloded in this
lnntlsomc shiclded instrument for 80-13CG-volt opetation,
d.e. (any commercial frequency). Order one today.
shlm-lng wv.‘l;:ht, 10 1bs.

SEND FOR OUR FREE CATALDGUE |N COLORS, LISTING
UR FULL LINE

SUPERIOR IHSTBUMENTS co.|

136 _Liberty Street, _

Dept. RN-7, New York, N. Y.

For those whd can't afford the time and expense
@of a a-year college course, Bllss offers a con-
densed QNE YEAR resldence tralning, combln-

Ing essential Theory and Practice. a5th year.
CATALOG ON REQUEST!
ELECTRICAL

LISS ®'SciootL

wus Takoma Ave.,Washington, D.C.

19387
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THE TECHNICAL REVIEW

CoxpucTep By THE TecHNICAL EpiTOR

Fundamentals of Vacuum Tubes, by

A. V. Eastman; McGraw-Hill Book Co.,
1937. Quoting irom the preiace: “It has
been the author’s intent . . . to combine

in a singie text the basic theory underlving
the operation of all tvpes of modern
vacuum tubes, both radio and industrial, to-
gether with their more common applica-
tions. In so doing an effort has been made
to avoid either writing a text that is al-
most purely descriptive or presenting such
a wealth of mathematical material as to
make the work unattractive to a large
group of potential readers who desire only
a basic working knowledge of vacuum
tubes.” The text deals with the operation
of the tube itseli and its associated circuit
but is not in any way a collection of
multiple tube circuits. A general knowl-
edge of a.c. laws is assumed and mathe-
matical knowledge including calculus. Since
mathematics has not been used to excess,
readers with lesser accomplishments in this
direction can still benefit from _its study.

The author discusses the phenomena of
electron emission in some detail, giving the
characteristics of different types of cathodes,
the required temperatures, etc. The treat-
ment of tube circuits, such as amplifiers,
rectifiers. detectors. relavs, have been ex-
plained at length so that the reader should
be able to design the most efficient circuit
for a given tube. The text is clearly writ-
ten and appears to be up to date except
for some minor subjects such as direct
coupled amplifiers. It is also reireshing to
se¢ that the author has used the customary
technical terms and engineering svmbols in-
stead of inventing a language of his own—
this is rare in tube literature. Although the
title of the book refers to vacuum tubes,
industrial gas-filled tubes are also included;
the reader can learn all. about Phanotrons,
Ignitrons, Thyratrons and other members
of the gas-filled family. A table of charac-

teristics of the most popular types is
included.
Man in a Chemical World, by A. Cressy

Morrizon; Charles Scribner’s Sons; 1937.
This volume wag published as a result of
the great success of the celebration of the
Three Hundredth Anniversary of the found-
ing of the Chemical industry in the United
States of America, in 1633, by John Win-
| throp, the vounger, then Governor of Con-
necticut. It is a book, intended for the
general rcader, which describes all the
myriads of wavs all of us depend on the
Chemical industry. Practically any kind
of industrv nowadays emplovs chemists for
the preparation of their materials. The
radio industry is no exception, metal tubes,
bakelite and other insulators, condensers,
etc.. are as much the product of chemists as
of radio engineers.

Mannal of Lathe Operation and Ma-
chinists’ Tables, by the Engineering Depart-

WWW.americanradiohistorv.com

ment,; Atias Press Co. Although it has no
direct connection with radio, this book has
been listed here since many workers in
radio have occasion to use a lathe. It is
a guide to the operation of the lathe for
all sorts of purposes and in addition gives
numerous tables with respect to drill sizes
for different classes of fit. Mechanically
inclined readers will find in it much valu-
able information. Chapter Headings are:
1. Lathe Care and Construction; 2. Theory
of Metal Cutung; 3. Cutting Tools; 4. The
Machining of Various Materials; 5. Hold-
ing the Work; 6. Drilling and Boring;
7. Thread Cutting; 8. Lathe Attachments
and their Uses; 9: \Woodturning on the
Metal Lathe; 10. Machinists’ Tables; 11.
Index; 12. Pages for vour Shop Notes.

Review of the Proceedings of
the Institute of Radio Engineers
for May, 1937

A Simplified Circuit for Frequeney Sub-
standards Emploving @ New Type of Low-
Frequency Zero-Temperature-Coefficient
Quartz Crystal, by S. C. Hight and G. W.
Willard. This paper presents a new type
of stabilized quartz controlled oscillator and
a new type of low-temperature-coefficient
piezo-electric quartz circuit element which,
in their combination, are particularly suit-
able for portable substandards of frequency.
The oscillator circuit is simple and may be
easily stabilized by two reactance adjust-
ments so that the frequency is unaffected
by change of tubes or by small changes in
the circuit reactances, the plate voltage, and
the ambient temperature.

The Harmonic Mode of Osclation in
Barkhausen-Kurz Tubes, by W. D. Hersh-
berger. The phenomenon of harmonic op-
eration of Barkhausen-Kurz tubes employ-
ing a resonating helical grid is investigated
by the use oif tubes with the plate cut
transverzely into three sections. It is shown
that the fundamental or Barkhausen ire-
quency may be elicited by exciting the
grid at its central portion, bhut that if the
grid is excited at its ends either symmetri-
cally or unsvmmetrically the oscitlations oc-
cur at double the Barkbausen irequency.
This doubled frequency is that usuallv gen-
erated by tubes of this tvpe. It is also
shown that it is cssential to tune the fila-
ment circuit of the oscillator if maximum
power output is desired.

Application of the Aulo-synchronized Os-
cillator to Frequency Demodulation, by
J. R. Woodyard. A new frequency-operated
demodulator is described which does not
respond to amplitude modulation. These
results are achieved by making use of a
controlled oscillator at the receiver which
automatically svnchronizes with the trans-
mitter frequency. If desired, this method
can be made to give a large response with
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extremely small amounts of frequency shift.
On the other hand, it can also be used when
the maximum frequency shift is many times
as great as the signal band width. Other
advantages are its linear response and its
simplicity which requires the addition of
only ore tube to existing receivers.

Review of
Contemporary Literature

HE following are reviews of articles

appearing in recent issues of techni-
cal magazines; the name of the magazine
and its date are given after the title of
each article. Copies of these articles are
not included under the “Free Booklets”—
they are available from your bookdealer
or direct from the publishers. Addresses
of publishers will be furnished on request.

Noise in Frequency Modulation, by Hans
Roder, Electronics, May 1037. A mathe-
matical demonstration of the wvalidity ol
the noise-suppression efiect in wide-band
frequency modulation, which shows the
necessity of a wide-band and a limiter.

Tone Fidelity Switel, by A. G. Manke,
Electronics, May 1937. Description of a
multiple switch which varies bass-compen-
sation and tone-control circuits simultane-
ously with the coupling of the i.f. trans-
formers.  Six difterent positions are
provided.

The General Radio Co. has issued a new
catalog, “Catalog ]”, containing data on
several new instruments manufactured by
that company, in addition to the regular
line of equipment for the laboratory.

A Noise Reducer for Radio-Telephone
Circuits, by N. C. Normapn, Bell Labora-
tories Record, May 1937. Description of
a noisc reducing circuit consisting of the
expander section of the “compandor.” The
circuit is so adjusted that signal lcvels of
—30 db are passed without change while
levels above this are amplified progressively.
Levels below —30 db are attenuated pro-
gressively and are lost along with the noise.

Frank Talk about this Business of Trans-
mitling Tube Ratings, by E. C, Hughes, Jr.,
QST, June 1937. This article explains the
reasons for the maximum ratings of trans-
mitting tubes and should prove handy for
amateurs who do not take these ratings
seriously,

Type 726-A Vacwim-Tube Voltmeter;
The General Radio Experimenter, May
1937. Description of a v.t. voltmeter em-
ploying a diode rectifier and an ampliher
with cathode-loading. The instrument mea-
sures peak voltages with small errors (less
than 3 percent) up to 100 me. Five ranges
are provided with maximum readings of
1.3-5-15-50-150 volts (r.ms.). The recti-
fier is a 955 and mounted in a probe so as
to eliminate leads.

Inverse Feedback, Its Benefts and Its
Limitations; The  Aerovox  Research
Worker, April 1037. A review of the sub-
ject and an explanation of what can and
what cannot be done.

R. F. Transmission Lines, by E. L.
Dillard. The Radio Engineer Vol. 1. No. 3.
A practical discussion of the two-wire open
type and concentric tube non-resonant rf.
transmission lines with useiul tables and
graphs.

FREE BULLETINS

Free Broadside on Super-Pro

Any Rapio NEws reader. interested in the
new Hammarlund “Super-Pro” receiver will
be pleased to know that he can obtain a
free hooklet which provides detailed de-
scriplive information on this new set, com-
plete with curves and illustrations. Re-
quests should be addressed to Raolo News,
461 Eighth Avenue, New York City.

RT-WAYE

HﬂmDﬁRLUHD

Special “Ham” Guide

The Wholesale Radio Service Company
announces a new Amateur and Short-Wave
catalog No. 66, containing information on
transmitters, receivers, tubes, and other ap-
paratus. Copies are free to call amateurs.
Write to Rapio News, 461 Eighth Avenue,
New York City.

New Dynamic Microphone

The book shown in the accompanying
illustration on the new Western Electric
633A dynamic¢ microphone is free to all
Rapio News readers for the asking. The
manual outlines the features of this new
“mike” and the reader will find it highly
illustrated and interestingly written. Write
to Rap1o NEws, 461 Eighth Avenue, New

York City,
‘11.‘ ARATER 1

|
NeweomeR" |

TN ¥ 10 GLTIRID Sw AL HARIG |
HO® T AN AMATIL BAD O uN FE

s AU i S LA AR

Western Elactric I
635 A
DYNAMIC
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New Instruction Book

for Potential Amateurs
The “Radio Amateur Newcomer” by
Frank C. Jones is an cxcellent book for
anyone desiring to become an amateur.
It tells how to get started in amateur
radio, gives practical instructions for
learning the code and obtaining an
amateur’s license. It is complete wirth
information and circuit diagrams for
building modern amateur reccivers ancd
transmitters. The price of the book in
this country is 25 cents; foreign cost, 30
cents.  Address requests to Ranlo NEws.

461 Eighth Avenue, New York City.

IF‘ree Tube Folder Classifies
Over 400 Tubes

A newly revised folder classifving more
than 300 makes and types of vacuum tubes
according to their base connections has just
been issued by the Weston Electrical In-
strument Corporation. The tube base con-
nection diagrams in this latest folder show
85 different prong arrangements and base
connections. The diagrams have been spe-
cially prepared to facilitate the Weston
nmethods of selective analvsis. The leaflet is
available to servicemen without charge,
simply address your request to Rapio
NEws, 461 Eighth Avenue, New Vork City.

Special P.A. Catalog
The Webster Company’s latest catalog
on sound equipment describes in detail
their complete line of low and high-pawer
public address svstems, their new inter-
office call systems, speakers, microphones,
and other accessories. Copies are obtain-
able free of charge from Raplo NEws,

461 Eighth Avenue, New York City.

Electrical Wiring Accessories

The Harvey Hubbell Co., Inc., have of-

fered to supply a free copy of their 1937
(Turn to page 115)
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NOW READY

THE NEW SYLVANIA

CHARACTERISTICS
53 SHEET!

Let 1+ Solve Your Tube
Characteristics Problems!

No radio service man should be without
this complete tube characteristics chart.
It contains the very latest tube character-
istics information available — information

that can be found nowhere else.

COVERS MORE THAN {80 TYPES

The Sylvania Tube Characteristics Sheet
suits service men to a “T.”
more than 180 types . . .
numerically listed . . . characteristics are
tabulated . . . all characteristics and base
diagrams are arranged on one side of the
paper—instantly available. Also contains
full information on the latest types of glass,
metal and “G” tubes. Folds to pocket
size—swell for your service kit!

Best of all, it's FREE! Just fill in and
tear out the coupon below, and send it to
us. You'll get your Characteristics Sheet
. . . pronto!

SYLVANIA

SET-TESTED RADIO TUBES

It covers
tube types are

————— e — ——
rHYGRADE SYLYANIA CORP. RN.87 |
| Emporium, Penna. i
Please send me a FREE copy of the latest I
| Sylvania Tube Characteristics Sheet.
I Name. .. ... ..... y F
| Address. . . @ . [ i pd@ e - { . .. 5 el I
| city ! State. .. . ... oo
| [ Dealer O Service Man i
| O Amateur O Experimenter ]
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“LET ME TRAIN YOU zf Acvme

rora GOOD

RADIO JOB®

Get in Line for Big Money!

Radio is growing fast. Modern receivers re-
quire thoroughly trained experts for service
and maintenance. Yot can become such an
expert . .. right 1t hame . . . through R.T.A.
methods and begin earning money almost
from the start of your course. In a very

short time you will

Be the ONE Manin | INCLUDED

1,000

who understands everything therc WITH 0[’“
!g to Iu_mw.m or({cr l‘n gi\l'f gl{li:ll;

sure-tive” service to a n

crecetvars. °S ING
o sy, Youcan e e sne | TRRININ
business awuy from the old-time
radio “‘tinker.”” s 3

No Experience Needed

Even though you know nothing
about Radio fiow. You can quick-
Iy qualify the R.T.A. way to step
right into a well paylng position
—or start your own profitable
business. Use your share time and

LEARN AT HOME

Most R.T.A. members start mak-
ing tnoney Tight from the be-
ginning. The special 3érvicing
equipment which is  supplied
without extra cost makes this
pessible. Don't wait—get start-
ed now. Write teday for our | make money without
Interesting Radio Book FREE. delay.

Don’t Put It OF—Send Coupon Now

RADIO TRAINING ASSOCIATION OF AMERICA
4525 Ravenswood Ave.. Dept. RN-87, Chicage, Iil.

This efficient time-
saving. trouble-find-
ing Cireuit Analy-
zer and Resistance
Tester heips you to

RADIO TRAINING ASSN. of AMERICA
Dept. RN-87. 4525 Ravenswood Avc., Chicago. 11, I
Gentlemen: Send me details of your Enrcllment Plan

and information on how te learn to make real money |

in radio auick.

The Radie Tube That Gives
SATISFACTION

Double-Checked for Quality

Used by Leading Set Manufacturers I
and Preferred by Expert Servicemen

A Profifoble Line to Handle

|
TRIAD MANUFACTURING CO., Inc.
PAWTUCKET RHODE ISLAND

THE QUALITY NAME

IN RADIO TUBES

A whole shop full of tools in
one. Does_away with slow
hand work. Plugs inany light 8
socket AC or DC, 110 v £
13.000 r.p.m. Uses 200
ditferent accessories=—
grinds, pelishes, routs.

drills, cuts, carves. sands, @

saws, sharpens, engraves. ¢ fnr
g aster
Get A Demonstrafion Better Jobs

atHardware, Dept.Stores,
Tool Dealers-or order ont
10 Day Money-Back Trial.
510.75 and up postpaid. 3

CRAFTSMAN

Accessaries Free. DeLuxe ‘s Pleasure and Profit with a Han-
Model S18.50, with §Ac- § fedDasprorkingplansformek;

cessories. Catalog Free.

projecta 25¢, stamps or coin.

CHICAGO WHEEL & MFG. CO. 1101 W. Monroe, Oepl. AB, Chicago

Project Book
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Coxpuctep BY GY

OW that the Wagner Act has been upheld by the U. S. Supreme Court,
radiops have the strongest weapon with which to fight for better working

conditions and wages.

The INRA was the first impetus that radio organizations

ever received in their uphill fight for recognition and which produced the present

standard of wages won at hard cost.

But NRA’s short-lived usefulness caused

shipowners and emplovers of radio technicians to snicker at further attempts to
better the operator’s working conditions, in spite of the admitted splendid progress.

O the rescue came this Wagner Act
backed by a fighter, by a Supreme
Court decision, and by the forceful-

| ness of a man of action who intends to

make it his personal grievance if the law
is not abided by, the President of the USA.
Now also comes the momentous and fear-
ful question. Can radiop organizations, like
individuals, stand prosperity? Will they
“kill the goose that lays the golden eggs”
by too much pressure, or as they say in
New York, try to get as much “as the
traffic will bear,” by striking continually?
We hope not but that remains to be seen.

Radiops are continuing to receive in-
direct assistance in their battle for recogni-
tion by the frequency with which SOS
signals have been transmitted by distressed
vessels on both coasts. Not that radiops
pray for this type of publicity to further
their demands, but stormy weather condi-
tions and newspaper accounts have uncon-
sciously worked toward this end. Recently,
the German tramp freighter Borkum,
bound for Houston from Hamburg, sent
out SOS msgs when it suffered a broken
stearing gear in a violent storm. It was
dlmost in the middle of the Atlantic
Ocean when this mishap occurred and
but for the timely arrival of the 8§
Tamaroa and the S5 Colombie, another
ship might now be crossed off the lists
of Lloyd’s Register. Terror was added to
the crew’s discomfort when the radio re-
ceiver went out of commission. One of the
msgs received stated that “receiver is dam-
aged.” Just another case to prove the
necessity for auxiliary equipment,

Radio operators in South America cer-
tainly have some fine station equipment
to adjust and supervise. The photo in our
heading this month shows the 350-kw
transmitter and control desk at Radio “El
Mundo,” San Fernando, Argentine.

In a recent issue we described the ex-
perience of Skipper Walter Robertson in
the Vasca De Gama blow-up and his assur-
ance that “I’ll never go to sea again unless
a radiop and proper apparatus are included
in the vessel’s equipment.” Well, he’s go-
ing back to sea again after a vear's layoff
on the Tunaclipper Westgate, a 110-footer
just recently launched. And this time there
will be installed complete radie equipment
of the latest type used on fishing boats.
Also, his radiop in charge will be no less
a personage than Brother R. Cunningham
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who has been receiving excellent reports
on his papers from various skippers for
the past fifteen years. Nothing but the
best, says Robertson, whick should be the
motto for all ships! And say we, “Bon
Voyage and pleasant weather, and may
your tuna caiches be large and often.”

The old sleuth pins another medal on the
chest with the ferrcting out of William
Leipert for his old pal, who is now so-
journing in that far away country, Bang-
kok, Siam. Remember this Siamese letter
was published in this space requesting the
former’s whereabouts? And we find he is
on the SS Pan American and have trans-
mitted Friend Bassett’s letter from Siam to
Leipert. We wish to thank Brother Cozier
of the SS E. J. Bullock for aiding us in
locating Brother Leipert. Therefore, me
hearties, anything goes after this bit of
Sherlock Holming. Onlyv don’t ask us to
find lost teeth in the Black Sea or scratched
radio tubes in New York.

Among the fan mail a unique request
comes irom .a radioman. Here is one
radiop who isn’t particularly happy- about
trying to get emplovment within the con-
fines of these coasts but prefers sorhething
“either 1n South America or Rumania.”
Why these two spots should be picked
out is a mystery as Greece or Africa could
just as casily denote desire for {oreign
service. Although we are asked and occa-
sionally answer numerous sirange questions,
some of which involve “encyclopedic” re-
search and some the aid of Consul Gen-
erals; this one stumps us. He has a ticket
and is eligible for duty on any of the
usual ship or shore stations here in the
States, but whether this qualifies him for
foreign duty, is another thought. If any
of our readers know the answer to this one,
how’s to drop us a line which will be re-
laved to “anxiously waiting.” )

And another Indian bites the dust!
Yeah, brethren, Brother Cosmos, one of
ARTA’S original members, has resigned.
His reason stated in terse language can
be outlined in brief. “I resign in protest
against the recent action of Mervvn R.
Rathborn and Hoyt S. Haddock in seeking
affiliation with the CIO and . . . our Na-
tional officers’ utter disregard of the man-
date of the membership calling for affilia-
tion with the CTU.” This column has
known of the good hard work that Brother
Cosmas has performed in bringing the
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ARTA to its present strength and it re-
gards with regret and fear this, another,
resignation by one of its outstanding mem-
bers. Of course, the rcasons quoted are
only part of his argument of differences
with ARTA, but in the main the abowve are
svmbols to cxplain his withdrawal from
an organization which he has scen grow
from “diapers to short pants and up to the
thrill of longics.” Whatever Cosmas does
and wherever he may go, ve Ed and all
of us sincerely wish him the best of luck.

On the heels of this comes the announce-
men of the formation of 2 new organiza-
tion for racdiops and this one is organized
under the banner of the CTU, an AF.L.
affitiate. In a letter received from Brother
L. J. Kleinklaus, its acting general Sec-
Treas, he briefly gives a synopsis of its
aims which are: “Former members of the
New York local of the ARTA in order
to cotrect a situation which we deemed
detrimental to radiomen, applied to the
CTU for a charter. This was gained a
few months ago. This has set up a Marine
division of the CTU with our own auton-
omy in this feld but, of course, working
within the confines of the International
constitution. Work has been proceeding
admirably and we are at present engaged
in building up our membership, Qur aim
is to set up a radio organization compris-
ing a jurisdiction over only Marine opera-
tors and Marine Shore Station men, which
will allow the men to be employed at nat-
urally the best conditions obtainable and
without the entangling and obnoxious ties
of other groups”  In this manner the
Marine Division of the CTU has been set
up to embrace all Marine Radio officers
and Coastal Station Radiomen, with full
autonomy in the marine field, working
of course within the scope of the constitu-
tion of the CTU.

Various groups in most Organizations
have certain ideas which they believe ave
for the best interests of the total mem-
bership. This new oifspring honestly and
truthfully believes it is in the right. As
long as each association is honestly work-
ing for the good of the radiop, then nothing
more can bhe said. But when such organi-
zation is found to be using its membership
for the private gain of subversive groups
and undesirable elements in the organiza-
tion and in the operating profession, then
it is the duty of all interested persons and
mediums to bring such matters to light for
the benelit of all radiops.

It is with pleasure we note the great
strides being mace in the shipping industry.
This will bear directly on the employment
situation for radiops, which is now nota-
bly easing up on both coasts. Still further
improvement must be made so that the few
who cannot find a billet (even during goo«
times) will be able to ship out from the
beach, ii for no other reason than to get
their tickets signed by a benevolent skipper.
So with a cheerio and 73 ... . ge ... .GY.

V. T. Voltmeter

(Continied from page 38)

be doubled by using two 3-megohm re-
sistors connected as shown in Figure 7.

Measuring Amplifier Power
Output

The power output of a receiver or an
aucio amplifier can easily be measured with
the v.t. voltmeter. The procedure is as
follows: Disconnect the voice coil from the
output transformer and connect in its place
a vitreous resistor having a d.c. resistance
equal to the a.c. impedance of the voice

coil. Operate the amplifier at the desired

level and measure the voltage developed

across the resistor. By using the formula
(E peak X .707)°

the power output can be calculated.

1f it is desired to know the maximum
undistorted output of a Class A amplificr,
this can be obtained by measuring when
the amplitier is operated with sufficient
input so that grid current just begins to
flow on signal peaks. This operating point
can he determined by the method given
in the following paragraph.

Checking Class “A” Audio
Stages for Overload

A Class A audio stage will overload and
distort at the point where grid current
starts (o fow. In the case of resistance-
coupled amplifiers with high-mu tubes and
high-value grid leaks, the grid current may
be too small to measure with a common
milliammeter. However, with the circuit
given in Figure 3, this measurément may
be macde with precision. Condenser (C)
bypasses the audio signal, so it will not
actuate the tube voltmeter. However, any
d.c. lowing in the grid circuit will charge

this condenser and the resulting voltage will

be indicated by the v.i. voltmeter.

Measuring Impedance

The following procedure will permit the
measurement of a wide range of im-
pedances, irom voice coils to audio trans-
formers: With refercnce to Figure 6, con-
nect the unknown impedance in series with
a potentiometer having a resistance greater
than the unknown impedance. Then con-
nect the pair to an a.c. source of the fre-
quency at which the measurement is de-
sircd.  Measuwre the voltage developed
across the inductance (points “A" and
‘B”) and note its value. Then re-connect
the w.t. voltmeter to the junction of the
induciance and potentiometer and to the
moving arm of the potentiometer, (points
“B" and “C”); adjust the potentiometer
until the voltmeter reading is the same as
the first reading noted. The impedance of
the unknown inductance will then be equal
to the d.c. resistance of the portion of
the resistance element that is in the meter
circuit (“B” to “C”). This d.c. resistance

can then ‘be measured with a common
ohmmeter.
Measurement of R.F. and 1L.F.

Potentials

This versatile v.t. voltmeter provides an |

easy and accurate method of measuring
r.f. and i.f. potentials which renders it in-
valuable for investigation of r.f. gain, de-
tector efficiency, etc. These voltages are
measutreedd in exactly the same manner as
low frequency vollages, except that the
goose neck adapter is employed.

After making the necessary conncctions,
the tuned circuit to which the v.t. volt-
meter is attached should be readjusted
for resonance as the small input capacity
of the meter tube will slightly detune the
civcuit.,  If the firequency is very high,
also connect a 1/10 mfd, paper bypass
condenser between the cathode of the 73
tube and the low potential point of the
circuit to he measured to bypass r.f. from
the v.t. voltmeter, so that the meter and
its associated components will not become
part of the r.f. circuit. This connection
can be made without disturbing the tube
socket by using one of the little wafer
type adapters commonly used for phono-
graph connections.

Many other applications will suggest
themselves hased on the technique described
in this article
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ALL-
PURPOSE

SOUND
SYSTEM

—OUTDOORS
—INDOORS

Webster - Chicago’'s “All - Purpose
Sound System” is the one system all
dealers should own. It will take care
of any kind of rental demand; inside
auditoriums, outside pavilions, sound
trucks, roadside stands, camps, water
front. Handles any size audience to
approximately 5000 people outdoors—
twice this number indoors.

Model MP-530 has

Tlug-In Tower Pack
for either 8 Volt 1.C.

or 110 Vol A.C
onération
[ ]
Hand Type Cryatal
Microphone
*
Phonegraph and
High  Fldellty
I'iekup byilt in-
to Amplilier
L]
Two MMeavy Duty T*. M.
Speakers
L]

Mixes Mlerophone amd
Phonegraph, Tone
Conlrol also incorpor-
ate

L]
Economle: Ity

[ ]
Fully Licensed
Under All
Impertant
Patents

I'rleed

MP-530

To many dealers interesied in the sound market
how to get aetively in it has presented a serious
broblem. Every dealer realizes he must siock in
orcler to sell but . . . what to steek.

Madel MP-530 is designed to answer thai prab-
lem with one sound system that witl perform auy-
where. Ry taking earc of rentals and vush jobs
you npave the way for final sales.
Everything vou need 1s i{neluded.
graph is huilt into _the amplier.
Tust -growing Sound Murket today.
Intest in 2 Model MI*-530—the velatively low cost
will surbrise you. Webster-Chicago sales and nd-

r'ertllsmﬁ will lelp you take a nrofit from the
start.

even a phona-
Get into the

WEBSTER-CHICAGO'S INTER-OFFICE
COMMUNICATING SYSTEMS

pade in 2-statfon and mul-
tiple-statlon systems with
all variations.

Tlhie Multiple System shown
here s rast becoming the
nmost popular. Dealers find
that for a sliaht additional
eost, customers can add more
stations at a later date,
should expansion make it de-
sirable.

Plastic Cases
Choice of Colors

Mode! OCM

WEBSTER - CHICAGO

! WEBSTER-CHICAGO !
| Section AU-6. 5622 Bloominadale Ave.. Chicaga, 1II. |

| Please send me more information
on your

| O XMoedel MP-330 Al - Purpose
Sound S¥stem Time Payment
l 1 Inter-Ofice Call Systems. Blan

R 01, (7 0 P ! &5

]

L}

Strict  Dealer |
Policy
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MIJAIN{UEALLIS |

NOW 1M SFrvesnw VOLUMES

SERVICING SUPERKETS
Revised edition just pub-
lished shaws haw to make
superheleradyne repairs
quickly. 288 pp., $ " 00

ALIGNING PKILCO
RECEIVERS—New! Aus
thentic instryctions for align-
iPr;‘g ANY of lhe‘ 8,000,000

ilcos. Over 160
pp.Only ., . ... ’1 20

CATHODE-RAY TUBE
AT WORK — Complete,
proctical, written for ser-
vicemen. |nformation on
Oscillegraph, ete. LT)
336 pp. A50 ilL, $2

SERVICING RECEIVERS
BY MEANS OF RESIST-
ANCE MEASUREMENT

§ Eosy servicing with'an S‘I 00
ohmmetar. 203 p., 93l

““AN HOUR A DAY WITH RIDER' BOOKS

ON AUTOMATIC VOLUME CONTROL will speed up your
AVC work. 96 pp.—&5 ill.—hard cover—60c

—48 ill.—hard Cover—60c

ON D-C VOLTAGE DISTRIBUTION IN RADIQ RECEIVERS.
How d-c voltages are led to tube elements, et¢. 96 pp.
—&69 ifll.—hard ¢over—60¢c

ON ALTERNATING CURRENTS N RADIQ RECEIVERS —
Ilfustrated with drawings and diagrams—§0c

=7] AUTOMATIC FREQUENCY
LURES cONTROL SYSTEMS

With Autemalic Frequency Cenlrol
Circuvits ih many of the new higher-
priced models, knowledge of ' AFC”
means money in yourpocketl,, . Ledrn
the facls from the easy to understand
writings of John Rider in this new
book which will enable you to cash
in on profitable "' AFC’’ repair work.

ORDER YOUR COPIES TODAY

JOHN F. RIDER, Publisher

HARD
COVERS
144 PAGES

$100

1440 BROADWAY, NEW YORK CITY

Complete Radio Engineering course

in 96 weeks. Bachelor of Science
Degree. Radio (television, talking
pictures and the wvast electronic

field) offers unusual opportunities:

for trained radio engineers. Courses
also in Civil, Electrical, Mechanical,
Chemical, Aeronautical Engineering;
Business Administration and Ac-
counting. Also short diploma courses
in Surveying (36 weeks), Drafting
(36 weeks). Low tuition, low living
costs. World famous for technical
two-year courses. Those who lack
high school may make up work.
Students from all parts of the world.
54th year. Enter June, September,
January, March. Write for catalog.

1687 College Ave. Angola, Ind.

TRI-STATE COLLEGE
PARTS PRICES SLASHED!

Complete stock of fine-quality replacements
for Short Wave—P. A.—Ham and Service
work at big savings. Why carry expensive
stocks? Use our RUSH shipment plan.

BOND RADIO COMPANY
13137 Hamilton Ave.,

Detroit, Michigan

ON RESONANCE & ALIGNMENT, You need thisl 96 pa. |
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DX'ING IN BED
Olbserver Coales, Southsea, Eugland, shows how he can DX while caiching up on

his rest.

and the smaller cabinet a 1-tube, 4.8-200_ meter converter.
A large, modern superhet is used in his more ambitious moments.

equipmnent.

b= -:‘ =
[ X -1
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JUST AN OLD ENGLISH CUSTOM

The cabinet at the right houses a 12-2000 meter regenerative receiver

This is kis “bedside”

" THE DX CORNER

(For Broadcast Waves)
S. Gornon TavLOR

Verification Insurance

BSERVER PARFITT (Cleveland,

Ohio) sends in an interesting resume
of his activity as a DX’er from 1932 to
date. He has a total of 652 verifications
out of 662 stations logged. The ten so far
unverified have all been logged and re-
ported during the present season. In other
words, prior to the 1936-7 season a veri-
fication was received from every station
to which a report was sent. This is
certainly an excellent record and would
seem to indicate that all stations will verify
reports if the reports contain information
useful to the station. This conclusion is
based on the fact that Observer Parfitt’s
reports are unusually thorough. A few
other observers who likewise try to make
their reports helpful to the stations find
this is uniformly successful in obtaining
verilications.

DX AND WEATHER

BSERVER HESTERMAN of Sas-
katchewan submits the following
observations, concerning relationship of
weather and DX, which will be of interest
to other DX’ers: .
“The weather here right now is definitely
against good DX. It is mild in the day-
time and quite cold at night. The change
seems to be detrimental to reception, inas-
much as the QRM is prevalent nightly. 1
personally much prefer an even tempera-
ture, with plenty of humidity.
“My personal observations seem to work

| out contrary to those of the majority. 1
| have kept records ever since I started to

DX, records of practically everything that
possibly could have a bearing on reception,
and these appear to show that reception is
definitely betfer and more consistent when
low barometric pressure 1s universal over
the transmission path. I have found that
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a region of high, or relatively high when
compared with the low, is a barrier to the
signals, causing them to show decided flutter
and weakness in general at such times.
This I have found to be true in practically
every case. Surely so many, so very many,
consistent observations should show some-
thing definite!”

Rapioc NEws Specials

Observer Wilbur T. Golson, Chief En-
gineer of WJBO, writes as follows:

“T am still dedicating our frequency
checks to Rabpto News Listening Post
Observers and 1 am planning for next sea-
son a series of special broadcasts for the
DX Corner. As you know we are building
a complete new station here which we
hope to have in operation before next DX
season. Our new transmitter is to be
farther out of town and the studios moved
to the new newspaper building now under
construction uptown. The DX series will
he put on from the transmitter building
and from the remote points for special
events. The new station will operafte on
1120 kc. with 300 watts. Shunt feed
grounded tower 485 feet in height is being
erected now. This is to be of the 14 wave
type. The tower is 20 feet square at base
and uniform 20 feet up to a 90-foot point,
then it is to taper to 2 feet at top. Has
1000-watt flashing airways beacon mounted
on top as tower is in direct line with new
lighted airways now under construction in
the south.”

Addresses of Brazilian Stations
Rio de Janeire

The following list was submitted by
s.w. L.P.O. Mascarenhas:

PRA3—Radio Club do Brasil, 21
Bethencourt da Silva.

PRB7—Soc. Radio Educadora do
Brasil, 44 Marquez de Valenca.
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PRH8-—Radio Ipanema, 1080 Ave-
nida Atlantica.

PRC8—Radio Sociedade Guanabara,
123 rua 1° de Marco.

PRA9—Radio Soc. Mayrinck Veiga,
17/21 rua Mayrinck Veiga.

PRAZ2 Radio Soc. do Rio de Jan-
etro, 45 rna da Carioca.

PRG3—Radio Tupy, 33/35 rua 13
de Maio.

PRD2—Soc. Radio Cruzeiro do Sul,
270 rua Mariz ¢ Barros.

PRC6—Soc. Radio Philips do Brasil,
41 rua Saccadura Cabral,

PRE3—-Soc. Radio Transmissora
Brastleira, 300 rua Piauhy.

PRE8—Sociedade Radio Nacional
—Rio de Janciro.

PRDS5—Departamento de Educacao

da Prefeitura—Rio Je Janeiro.
PREZ—Radio Sociedade Cajuti. 37
rua 13 de Maio.
PRF4—Radio Jornal do Brasil, 110

Avenida Rio Branco.

Other Brazilian Stations
PRD6—Radio Club de Piracicaba—
Piracicaba (Sao Paulo).
PRH2—Sociedade Radio Farrou-
pilha—Porto Alegre (Rio Grande do

Sul).

PRB4—Radio Club de Santos—
Santos (Sao PPaulo).

PRD8—Radio Club  Flumineuse-
Nictheroy (Estado do Rio).
PRB9—Radio Socicdade Record—

Sao Paulo (Sao Paulo).

PRA6—Soc. Radio Educadora Paul-
ista-Sao Paulo.

PRG2—Radio
(Sao I’aulo).

PRA8—Radio Clulb de Pernambuco,
Av. Cruz Cabuga Recife (Pernam-
buco).

PRF3—Radio Difiusora Sao Paulo
—Sao Paulo (Sao Paulo).

PRC2—Radio Sociedade Gaucha—
—Porto Alegre (R. G. do Sul).

PRAS5—Radio Club de Sao Paulo—
Sao Paulo (Sao Paulo).

NOTES FROM READERS

Obscrver Woytan (Syracuse, N. Y.): "CMOQ
can be heard 12:30-1 a.m. Sunday * mornings,
My log is now up to 420 and have logged 34

i (0] Vi ( W ) “WIRO
Birnie (Newark, N. : L
bser er irni WA s

I

as moved to 1120 kc. f|om 1420 ke.;

1210 to 1350 ke.; WOIL., 1310 10 1280 ke, The
vall of XFA has been changed to XEXA; KTER

A SWISS LISTENING POST
Broadcast-band DX is ouly one of the
radio interests of Dr. Max Hausdorff.
The cabinet in the foreground is his
television receiver, and on the desk

his all-acas

Tuby—Sao Paulo

e receiviy aq rqmpmru.r

ANOTIHER “BEDSIDE” LISTEN-
ING POST

Observer Golson, Baten Rouge, La.

combines fhis DX equipment und ama-

teur rausniitier in one convenient
sel-up.

to KROP; KGFG to KTOK and JOIG to
JOLG. The followi Ing are new stations:

KOKO 1370 ke, lLa lunta, Calif.
KPFA 1210 ke, Helena, Mont.
KTMS 1220 ke. Santa Barbara, Colo.
KWNO 1200 kc.  \Vinona, Minn.
KVCA 1000 ke,  Prescott. Ariz,
WICA 940 ke. Ashiabuia, Qhio.
\\’h.\_l 1210 ke. Bridgeton, N. J.
WOLS 1200 ke. Florence, S. C:

Observer Black (Pittston, Pa.}: “Our local
station, \WGBI, 880 ke.. has joined the Columbia
system and has increased power to 1 kw. while
the local, \WOAN, has been closed down and
hereafter these two swatons will use the same
transmitter.  From 12:20-1 pu. and 4:30-5
pan. transmissions will be under the call of
WOAN while the call. WGRBI. will be used
the rest of the time. NET. GO kc.. now uses
9 kw. with a 1 kw. transmitter operating on
11760 ke, A beauntiful diploma of verification
has just been received irom I.R3. Also a nice
card and a picture of the city of Sao Paulo
froom PRF-3.° Why do broadcast-band stations
verify BCR reports with their short-wave cards?

CMCD. CMCF. CHNS, CIRC and YV3iRA
have all dome (his, KSOOQ, WAAT. CMBS.
CMBY, CMCG, CMCO, CMCW, CMK and
cMBy have all ifailed to wverify my repons
even after reminders from me. In general,

ception conditions this spring have been the

worst l[] my e'{perlence 0! three Years.

I ain using a 7-tube Brunswick model 13 TRF
receiver which is now seven vears old but I have
verified all continents except Africa with it, I
would enjoy corresponding with any otilcr lis.

teners who may he uslng this receiver.”” (His
adilress is 103 Carroll St.
Observer Routzzhn (York Pa.): “The

week-end of April 10 wag one of the hest I have
experienced this vear. Otherwise. reception has
been dropping off. Newest additions to the
United States station list ave: WEAU. 1050
keo; WBLK. 1370 ke, and WALR, 1250 ke
The daily schedule of the latter station is 8 a.m.-
G:15 p.m.'

Observer Rebensdorf (Harvard, Illinois):
*“Boosted my verifications to 380 by adc¢ mg 30
this scason. Next season I hope to run tlus up
to 700. I had some SW 1. cards printed recently
and wilt be ghd to e\changc photos and cards
with any DX’ er or short-wave listener.” (His
initials are H. E. and the address is complete at
the hiead of this paragraph.)

Observer Truax (Aurora, IlL): “The Mexi-
cans are being juggled aronnd and almost any-
thing may be expected in the way of changes.
The Mexican government is attemipting legis-
I'mcm which may eliminate XERA, XENT
XEAW and some of the other border stations.
Some DX'er with a financial surplus ought to
send orchids to 1.S2 for their heantiful verifica.
tion card. CRCB. the British Columbia re-
gional station using 5 kw.. can be heard at
about 1-1:45 am,, EST.. dall) This statlon
is the hegmnmg of what will probnbly be a ‘rew
deal” in broadcasting for Canada’’

Observer Kruse (Dubuque, Iowa): *For
some unknown reason 1 succeeded in logging
five 10-watters in \Washington and Oregon on
April 10—all stations which I had never heard
previously. Can any one help identify a sta-
tion on 1160 ke. playing American recordings
from 4 to 8 am, E.ST.? This station has
been heard several times. Can any one tell me
more. about BU4 on 1584 ke.?” “Any one de-
sirimg to communicate with Observer Kruse
(and he promises to answcr all letiers) may
address him as follows: C. D. Kruse, 1316 Gar-

(Turn to page 123)
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The Delicate
ﬁalance oﬁ
1%7-7; ' Sets

fa.ﬂ/y 'ﬁc{/ui tea{

with MODEL 1200-C
VOLT - OHM - MILLIAMMETER

Y% 5000 Ohms per Volt DC
% Resistance Readings to 7.5 Megohms

% For all Radio Mecasurements Not Requiring a
No Current Drow Vacuum Tube Voltmeter
®

Meodel 1200-C has separate AC and DC in-

struments. Tilting case for accurate reading.
Ohms scales separately odjusted. Lew loss
switch. {Contoct crror on milliamperes less than
V2%-—na contact error on voltage measurc-
ments.} Low chms scele requires but & 2/3 mil-
liomperes. Accuracy both AC ond DC gquaren-
teed within 2%. AH Metel Case.

Scale reads: DC 10-50-250-500-1000 volts at 5000
Ohms per volt; 250 Microamperes; 1-10-50-250
Milliamperes; V2 to 500 low Ohms, 1500 Ohms,
1%2 ond 7V2 Megohms. AC 10-50-250-500-1000

volts.
DEALER PRICE......$24.33
A
TRIPLETT

MASTER UNIT

One of a series of co-related single unit testers:
made in standard sizes; the most ecoromical
methed yect devised fer completely equipping
the all-around radic service shop with high
quality instruments.

[

SEE YOUR JOBBER
WRITE FOR CATALOG

A

The ~frlpleﬂ Elecfrlca] Instrument Co. l
158 Harmon Ave., Biuffton, Ohie ]
Without obhgatlon please send me comp[ole I
information on....._.._Model 1200-C; . I am
also interested ln ..... I
S —— '
Name.. I
AdUress. . s s— : :
City. Stale
P s S S R A |


www.americanradiohistory.com
www.americanradiohistory.com

114

UTC VARIMATCH

Modulation Transformers
will match ANY Modulator
Tubes to ANY RF Load .

VM 0 \hn.mum audio output 20 watts. $ 3 00

VM.'l \h\nnum audia outpul 30 wutts. 4 80
VM.Z \11dmuu| la};&; vo‘\ll.ll.llll.ﬁﬂ willls 7 50
= tio outnut 125 watts.

VYM-3 :.‘. o sedlo ol 28 v 12,00
VMg snen sl oo 300wt 19,50
VM_5 \I1\ln|um wodio output 600 watts. 42 00

Nebo oo o 5

VARIMATCH NEVER BECOMES OBSOLETE

See your local jobber for the mew UTC Varimateh Bulle-
tin and the new PS-.401 cntaluu lsstmq the most complete
{ine of radio transformers in the world

UNITED

TRANSFORMER CORPORATION
72 SPRING STREET  NEW YORK, N. Y.

PAR METAL

RACKS—PANELS—CABINETS

—a sise and style for every requirement

PAR-METAL offers vou a uniform line of standardized
metal products that enables you to quiekly build up a
job that 1is professional both in construetion and
apbearanee.

‘THE RACKS. cahinets. panels. ete.. are the result
of many Years' experience in muking simllar equip-
ment for the sound industry.  All of these products
have been designed and made by a modern plant
liat has fabricated ahout cversthing from a small
shiewl can e the metal work on 2 broadeast station.

All of the parts are arailable in varions etandard
i complete fine that will meet aimost erery
reauirement,

WRITE FOR COPY OF OUR CATALOG NUMBER 37

PAR-METAL PRODUCTS CORPN.
35-24 41st ST., LONG ISLAND CiTY. N. Y.

W HILE THEY LAST lesy

12* Magnavox Speakers with Curvilinear
Cone—500 ohm field. Complete with output
transformer to match a single 89
Pentode Tube (47, 2A5. etc.) 52-
No €02 Shipments—Shipping Wt. 8 ibs.
Write for Qur New Spring Flyer
ARROW SALES COMPANY
631 WASHINGTON BLVD., CHICAGO, ILL.

ADiIO

ENGINI'ERING

proadeasting, aviation and Dollce tadlo, servicing. mnrlne

radio telegraphy and telePhiony. Morse teleEfaDhY¥ and
raibway Accounting taught thoroushly, Enginééring
cogrse of nine months' duration equiralent to thrce
years of college radio work. School established 1874,
All expenses low. <Catalog free.

Podge’s Institute, Oak S$t., Vaiparaiso, Indiana

10-20 Meter
Transmitter

(Continued jrom page 93)

| After studying this series of articles it will
be possible for the amateur to know quite
definitely what is required in the line of
parts, finances and work. It is not ncces-
sary to make a Chinese copy of this
transmitter to beneiit by its design, either.
The data in these articles may serve in the
design of a quite different high-power
transmitter. For instance. the r.i. cabinet
of the transmitter contains a <Lomplete 1
kilowatt c.w. transmitter which requires no
other auxiliary cquipment to go on the
air. By the same token, the a.i. cabinet
may be used independentlv to modulate
any other transmitter having a power in-
put of 1 kw. or less (also more, if you live
in “Kalifornia”). The speech amplitier,
with its Varimatch output transformer,
may be used to either drive any other
| high-power modulator through a 500-ohm
line, or to modulate a low-power trans-
mitter with proper impedance match to it.

The Raprio News “Compact Kilowatt”
is, as has just been intimated, divided into
three major units, or cabinets. The first,
and most important, is the r.. cabinet.
This is a complete 1 kilowatt c.w. trans-
mitter. The second is the a.f. cabinet
which is a complete 300-watt modulator.
The third is the combined speech amplifier,
voice-level indicator, and master-control
unit. The cabinet for this latter unit is
“dual” so that a recciver may be included.
In this particular station (W2fCY) the
receiver used is a National HRO. This
combination places a complete station in
but three cabinets. Compare this to other
1-kilowatt phone stations which require a
great deal more space Lo accommodate the
equipment.

Figure 1 is a block diagram of the entire
transmitter. It was thought best to put
the diagram in this form so as to show the
reader more quickly not only the electrical
layout of the transmitter but also its
mechanical lavout. The arrangement of
the actual cabinets correspond to the ar-
rangement shown on the diagrams. Each
cabinet, as may be noticed from the
photos. contains six panels. Each panel
holds a scparate unit which corresponds to
the diagram. This divides the a.f. and r.f
cabinets into twelve distinct, mechanically-
separate, units.

The r.f. stage lincup begins in unit B.
Three crystals are used, these having fre-
quencies of 7005, 7100 and 7105 ke, A
switch, controlled from the lower-right
knob on panel B, selects either of these
three crystals. This provides an instant
sclection of three frequencies 10 kc. apart
on the 20-meter phone band and 20 ke,
apart on 10-meters.

The first tube in the rf. lineup is an
RK-34. This is a dual-triode tube designed
expressly for high-frequency transmitter
use. One section of the RK-34 is used as
a 40-meter oscitlator stage. This stage is
tuned by means of a Hammarlund midget
APC trimmer condenser mounted directly
in the oscillator plate coil. As this con-
denser needs but a single initial adjustment
this type of tuning is quite permissible. The
other section of the RK-34 is unsed as a
20-meter doubler stage. This stage is tuned
by the right-hand dial of unit B. No
meter is used on either of the RK-34 stages,
as the result of their tuning may be ob-
served by the reading of the RK-23 plate
meter.

An RK-25 screen-grid pentode is used in
the third stage. This is tuned by the
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center dial, has its plate meter at the right
of panel B and is turned “ofi and on" by
means of a toggle switch controlled by the
lower-center knob. The lower-left knob
controls the hias on the RK-25. When
operating on 20 meters the RK-25 operates
as a straight amplifier. For 10-meter oper-
ation of the transmitter the RK-25 is a
doubler to 10 meters.

The driver stage employs an RK-38.
This is a high-mu, low-C triode having a
plate dissipation of 100 watts. While the
tube is rated at over 2000 plate volts, it is
run at but 1200 volts, this being quite suf-
ficient for adequate drive to the final
amplifier, as the RK-38 works “straight
through” for both 10 and 20-meter opéera-
tion. Originally an RK-28 giant pentode
was employed in this position. It did not,
however, work out well in this particular
layout. As no link coupling is used, it is
necessary to use a split-tank circuit on the
driver plate so as to be able to drive a
push-puil final stage. Due to its relatively
high plate impedance, an RK-28 does not
work very eificiently into a split 10-meter
tank. The higher interclecirode capacities
of the tube further reduced its efficiency
on 10 meters.

The plate meter for the RK-38 is at the
leit of panel B, while its tuning is con-
trolled by the left-hand dial. No separate
swilch is needed to turn this stage ‘‘ofi”’
during tuning-up operations, as this stage
has a separate 1200-volt plate supply, with
an independent switch.

Unit A comprises the final r.f. stage. A
pair of Amperex HF-200’s arc used in
push-pull. Coupling from the RK-38 driver
stage is direct, the excitation leads being
clipped right on the RK-38 plate coil. By
clipping to different turns a correct im-
pedance match may be obtained between
the 1wo stages without resort 1o link
coupling. As a matter of fact, no link
coupling is used between anyv of the r.f.
stages.

No antenna tuning svstem is used or re-
quired. Two Johnson Q antennas, one for
10 meters and one for 20, are emploved.
These antennas merely require untuned link
coupling to the HF-200's plate tank. This
link is built into cach of the plate coils,
greatly simplifving the tuning procedure.
A pair of rf. thermocouple ammeters are
mounted on a hard rubber panel atop the
r.f. cabinet so that there will be no leakage
loss to the metal cabinet from this source.

Four other units, C, D, E, and F are
contained in the r.f. cabinet. E and F, to-
gether, make up a kilowatt power supply
for the final amplifier on unit A. The 430-
volt supply for the RK-34 and RK-25, and
the 1200 volt supply for the RK-38 are
mounted on unit D. Unit C is the control
unit for the r.f. cabinet, and also the a.f.
cabinet, as far as the relav-control circuit
is concerned. All power and control cir-
cuits of the entire ri. cabinet enter this
unit, C, and are propell\ controiled and
dlslnbuted

The zeneral lavout of the a.f. cabinet is
similar to that of the ri. cabinet. Units
G and H together comprise the modulator
stage proper. Unit G contains only the
plate and filament meters and the output
transformer, but this is quite sufficient, as
may be seen from the rear view photo,
showing this transiormer. The transformer
is only slightly less in size and weight than
the hig kilowatt power transformers.

Unit H mounts the pair of Taylor 822
modulator tubes, as well as the 300-ohm
line-to-grid, input transformer. This line
does not go through the audio-control unit,
J, but runs directly to the speech-amplifier
output, as shown in the sketch. The con-
trolled-carrier Variactor is also on the
chassis of unit H. This Variactor trans-
former, in company with an auto trans-
{former mounted in unit C, provide
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controlled-carrier operation which may be
switched out, when desired, by a control
on the unit € panel.

The control unit, J, is similar in function
control unit € in the other cabinet, but
considerably simpler in layout. This is
natural, since the a.f. cabinet has but one
stage, while the rf. cabinet contains four
stages. Unit K holds a heavy-duty C-bias
supply, while units L and M together take
care of a power supply for the 822 modu-
lators that is identical to the large supply
in the r.i. cabinet.

The speech amplifier, master-control unit
N handles four separate functions. The
first is the speech amplification, proper.
The amplifier takes a crystal microphone
directly, without necessity for preamplifica-
tion, and has sufficient gain to place 30 to
40 watts of audio into its 500-ohm output.
The power supply for the speech-amplifier
section of this unit is self-contained, further
simplifving the transmitier lavout as a
whale.

The second function of Unit N is audio
mixing, on a somewhat simplified scale.
The input transiormer to the third audio
stage is a heavy-duty twvpe that will carry
the plate current of the output tube of any
receiver. An cxtra jack on the panel per-
mits any receiver to be plugged in for
niixing operations.

The third function of this unit is indica-
tion of the volume level. A decibel meter
is mounted on the front panel which reads
from minus—10 10 plus-6 decibels. A knob
on the front panel permits an extended
range 10 plus-42 decibels in 4 decibel steps.
This meter is connected across the 500-ohm
line output and not only reads the output
level of the amplifier but, indirectly, in-
dicates the percentage of modulation. This
is done by frst checking the reading on
the meter against an oscillograph for
varicus modulation percentages. The step
switch may be adjusted so that the 100-
percent point comes at or near the end of
the scate. This method provides a con-
venient meter check of modulation level
directly before the operator’s eves.

The fourth function of unit N is simple
but important. The relav-control line from
the r.f. cabinet is plugged into the back
ol the chassis of unit N. A toggle switch
at the bottom center of the panel; a relay
on the chassis, and tweo pairs of binding
posts on the back edge complete (he
master-control svstem. One pair of binding
posts takes the connections from the key,
making it possible to key the transmitter

or c.w. operation, without running an
extra line all the wav over to the rf.
cabinet. The other pair of binding posts

connect to the high-voltage line of the
receiver. When the master-control toggle
switch “on” the panel is thrown to the
‘transmit” position the receiver is turned
“off” through its h.v. line, by means of
1he relay on the chassis of unit N. At the
same time the relay system of both the r.f.
and af. cabinets is set into operation.
throwing the complete transmitter “on.”
Throwing the master control switch back
10 the “receive” position reverses the pro-
cedure, shutting “off” the transmitter and
placing the receiver back into operation.
This master control of the complete station
by means of a single toggle switch is prac-
tically instantaneous, being completed in a
tiny fraction of a second. This permits of
fast break-in operation. The control circuit
from the master-control unit to the r.f.
cabinet, and from this cabinet to the af.
cabinet, carries but 6 wvolts, a.c, at low
currents.

This unit-by-unit description of the
various transmitter functions, in conjunc-
tion with Figure 1, should provide the
reader with a good overall idea of both the
electrical and mechanical layout of the
transmitter; or should we sav station? The

inclusion of the receiver into the same
cabinet as the versatile unit N makes the
station complete for 10 and 20-meter oper-
ation. As will be noted from Figure 1,
this type of complete-station layout
eliminates a multiplicity of individual units
with their attendant complex system of
interconnecting wires and cables. Only two
flexible cables are required to connect the
receiver and unit N to both of the trans-
mitter cabinets. Two very short lines take
care of all interconnections between these
two cabinets. The only additional con-
nections to the entire station layout neces-
sary for operation is to plug the 110-volt,
a.c-line into each of the cabinets and
connect to the receiving and transmitting
antennas. With the exception of
antennz and audio output leads all con-
nections and cables are “plug-in.” All
external connections to the three cabinets
may be removed in a few minutes and re-
placed in the same length of time. This is
a great deal simpler than with many low-
power stations we have seen.
Interconnections between the various
units zlso follow a simple and systematic
plan. This will be {fully described in the
following articles, although a study of the
rear-view photos of the transmitter will
provide an inkling as to how this unit inter-
connection method is accomplished.

Next month the ri. cabinet, with full |

constructional and operating instructions,

will be covered. The af. cabinet wilt be |
taken care of in the third of this series, |

with the fourth and ifinal installment re-
served for unit N and a review of operating
results with this station.

The manufacturers cooperating in the
design and construction of this transmitter
are:

Hammarlund—tuning condensers, sockets. RF
chokes, coil forms; United Transforier Corp—
all transforers and chokes; Triplett—meters;
General Radio—dials, coil forms and knobs;
Johnson—Anwntennas, insulators, sockets; Ray-
theon——tuhes, RK38. RK23, RK34, eight B66A’'s;
Taylor Tubes—iwo 822 modulators; Amperex—
two HF200°s for final stage: Parmetal Products
—cabinets, dp:mcls and chassis; Birnbach—{ccd-
through and standoff insulators: National—neu-
tralizing condensers and final tank condenser;
Cornell-Dubilier—all by-pass and filter cou-
densers; War! Leonard—all resistors and re-
lays and rhec-iuts; l.eeds—three mounted crys-
tals {Leeds 1vpe LD-5); Brush Devclopment
Cemnany—microphone.

The transmitter is installed at the \West-
chester Listening Post. The actual construetion
work was done by Bohlen and \Watzel

The Technical Review

(Continued from page 109)

catalog to all bona-fide servicemen, dealers,
and engineers. It is a large 56 page book
listing their complete line of electrical wir-
ing devices, comprising receptacies, plugs,
switches, sockets, and many new special
products. Send your request to Rapio
News, 461 Eighth Avenue, New York City.

Rapio News Booklet Offers Repeated

For the Lenefit of our readers, we are repeat-
ing helow a list of valuable, FREE technical
boaoklets and manufacturers’ eatalog offers, which
were described in detail in the Mareh, April,
May, June and July 1937 issues. Tl majority
of 1hese booklets are still available to all readers.
Simply ask for them by their code designations
and send your request to Rapio Nrws, 461
Eighth Avenue, New York, N. Y, The litera.
ture marked with an asterisk is available only to
bonafide servicemen, dealers, and enginecers.” In
applying for these folders it is necessary to send
in vour request on your card or letterhead. If
you are an amatcur give call letters. The list
follows:

Mh2—Test
Rrengle Co.

All—34 page Catzlog. Montgomery Ward &

Equipment Catalog.  Clongh-

Co.
Al2—Parts Catalog. Hammarlund Mig. Co.
A13—McGraw-Hill” Publishing Co., General
catalog listing radio text books.

(Twurn to page 125)
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The Best “BUYS”
Are Made For

@ It costs a distributor or a

dealer at least 5% to sell and handle
tubes on any of the “no investment”

finance plans, You,the dealer, have to

pay this 5% or more ... The depres-

sion is over and depression meth-
ods of doing business are rapidly be-
coming obsolete. That is why increas-
ing thousands of dealers and service
men are saving money and getting
the highest quality tube by buying
RAYTHEQONS on regular terms.

ASK YOUR
RAYTHEON
JOBBER

RADIO TUBES

445 Lake Shore Drive, Chicago, INinois
555 Howard Street, San Francisco, Cal.
420 Lexington Avenue, New York, N. V.
55 Chapel Street, Newton, Massachusetts
415 Peachtree Street, N. E., Atlanta, Ga.
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.. VELOCITY
NEW DESK STAND

Ideal for desk. pulpit, footlights, ban-
quets. Laed spring suspension acls as
shock obsarber STAND ONLY . . .
LIST 84.00 NAME PLATE with eall
letters . | LIST 52,00

MICROPHONES: Model RBHn (High
tmped): or RBMn (200 ohms) with
tablo comncetor & swifch . LIST
$42.00¢ Models RBSa, RSHn. with
switch only . . . LIST $32.00

NEW “HAM MIKE'"
No Peaks! No Splashing! Real
Broadcast Quulily! RF Choke Cir- B
cuil included in microphone. Qult. [
put.-68 db, Operates directly into |
grid. MODEL HAM (High lmped)
or MODEL HAL (200 chms) . . - B
| metal. LIST $22.00. Chrome LIST
$23.00. Price includes Hom Desk
Stand. Call Letters, and 6 feel of
cabla. &

MODELYRAL $22.00 LIST

¥ A populer Amperite Velocily of
very high excellence. Used for both
speech and music. No peaks. Flat |
response over audible range. Out- fj
put—68 db. Triple shielded. Shock i
absorber, swivel bracket. MODEL [
RAL (200 ohms); or MODEL RAH
(2000 ohms) high impedance . , .,
FREE: Window Decal
& Window Display

AMPERITE (5. 521 2R0ADWAY. ¥, Y

YOU COULDN'T BUY A FINER

SIGNAL GENERATOR

IF YOU PAID TWICE THE PRICE

And that’s
cause the workmanship and per-

no exaggeration—bs-

formance embodied in the new
Dependable Signal Generator are
just about the last word in engi-
neering and design. Attenuation
from 1 microvolt to % volt
through constant impedance lad-
der net work 5 steps. Sturdy con-
struction; attractive, modern cabi-
net. Output for cathods ray mod-
ulation. Direct reading 4% dial.
Multicolor frequency bands. From
125 kilocycles to 60 megacycles.
Provision for external modulation.
Write for circular, specifying
Model 701.

RADIO CITY] | PRODUCTS CO.

88 PARK p#LACE “DEPEND ON
NEW YORK CITY. DEPENDASLE"

IN 12 WEEKS—IN COYNE SHOPS

Al practicnl work on real electrical machinery and

equipment. Np advanced education or exDerence
needed. Lifetime emnlayment held after Ecada-
2895 1711 Finance Your Training

Many get training first .- then pag tuition Inter,
Write tosay for afl dem!n of my “Pay-Tuiion
L Atter. Graduation’® plan and how many carn

while learming.

H. C. Lewis, Pres.. Co¥ne Electrical School.

500 S. Paulina Street. Dept.C7-51. Chicagio, 111,
Send big free boek and all details of your plan.

Name.

Address

LC..'-."V._'_'_"_'._'-'_-_'.--_.-;-__. ----- ARay
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The DX Corner
(Short Waves)

(Coniinued from page 103)

9550 ke., Monday and Thursday, 8-11
p.m.. (Alfred. Eder), Sunday 5 a.m.,
(Hartzell). Saturday. Sunday. Tues-
day, Thursday 4:05-4:40, (de Ruadhal,
Skipworth. Dressler, Howard. Hen-
dry), wants reports, (Uunter, Coover).

OLR4A, Prague, Czechoslovakia.
11,840 ke.. Monday., Thursday 8-11
p.m., (Alfred, Mvers), 5:10-5:30 pm.,

(Randle), 11,840 ke, 2:30-3:30 p.m.,
(Hodgkyns. Sclhirock. Birnie, Eder,
Beard, de Ruadhal. Ralat, Skipworth.
Dressler, Howard. Willmott, Hendry),
desires reports. (Elanchard, Partner.
Robinson. Hartman, Kristof. Unger,
Emerson, Sprague, Rosa, McCartin,
Goetz, Fallon. Stabler).

OLRS5A, Prague, Czechoslovakia,
15.230 kec., Sunday untif 11 am. (Al-
fred), 7:55-9:50 am. (Randle, Hodg-
kyns. Eder). daily 8- 10 p.m.. (Schrock,
Birnie, Poll), daily 2-2:15 p. m.. (Beard,
de Ruachal. Ralat, Skipworth. Dress-

ler, Willmott, Partner, Rosa). daily
2:55-4:50 a a.m., (\IcCa[tm)
OLR4C, Prague. Czechoslovakia,

11,875 kc., (Jordan, Birnie. Skipworth).
OLR6A, Prague, Czechoslovakia,

21,450 Lke., (Birme, Skipworth).
OLRSB, Prague, Czechoslavakia,

15,320 kc., (Rirnie, Skipworth).

OLR53C, Prague, Czechoslovakia
15,160 kc.. (Skipworth. Birnie).
OLR4D, Prague. Czechoslovakia.

23.21 meters, (Skipworth).

OLR4B, Prague. Czechoslovakia,
11,760 ke., (Skipworth. Birnie).

OLR3B, Prague. Czechoslovalkia,
31.57 meters. (Skipworth).

QOLR2C, Prague. Czechoslovakia
6115 kc.. (Birnie. Skipworth).

OLR2B, Prague, Czecchoslovakia.
11.760 ke, 6-10:15 a.m., (from veril),
(Sporn). 6030 ke, (Birnie. Skipworth).

OXY, Skamlebaek. Denmark. 6060
ke, 10:30-12 p.m., (Falon, de Ruad-
hal). 9480 kc., (Skinner).

PHI, Huizen, Holland, 17.775 ke,
Sunday 9 am. (Ralat), Monday
Tuesday, Thursday, Friday 8-9:35 a.m,,

{de Ruadhal, Blanchard). 11730 kc..
(Fallon. Rosa), Sunday $8:30-10:30
am.. (Dressler).

PCJ, Huizen, Holland, 15220 ke,

Tuesday 4:30-6 a.m., Weduesday, §-11
a.n, 9590 ke, Tuesday 11:30 a.mi.-3
p.m., (from veri), (Smith, Fredericlk,
Goetz, Beck, Stabler, Fallon, Sham-
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A picture of radio statien TFJ, Reyk-
javik, Ieeland, wwho transmits on 24.52
meiers, 12235 ke.

leffer, Hendryv. Alfred. Sakelv. Hart-
zell, Eder. de Ruadhal, Henry, Blan-
chard. Unger, Black. Dressler. Coover,
Rosa, Randle, Gossett). Slogan: “The
Happy Station,” new address: Hilver-

sum. Address: Phohi Studios. Hilver-
sun.

LK]J1, Jeloy, Norway. 6120 kc., 11
am.-3:15 p.m., (McCartin), 5-8 am,

(de Ruadhal), 9535 ke, Sunday and
Wednesday, 11-12 pan, 4 am., (Part-
ner). 6130 ke., (Robinson).

SBG, Motala. Sweden. replacing
temporarily SMS3SX, 256 meters until
1:30 p. i, 49 meters after 1:30 p.m,,
{Hodgkyns. Smith, de Ruadhal. Skip-
worth, Blakebrough. Skinner).

SM5SX, Stockholm. Sweden, 11,705
ke, daily 9 am., (Howard), closed
down and replaced by SBG. (Hodg-
kyns, Skinner), 20 meters. (Skip-
worth), daily 1-4 p.m. (Westman,
Willmott, de Ruadhal. Blakebrough),
daily 11 a.m.-3-i0 p.m.. (Partner).

HAS3, Budapest, Hungary, 15,370

c., Sunday 9-10 a.m., (Alired. Eder,
Skinuner), Wednesday, Saturday, Sun-
day, 9-10 am.. 6-7 pan., (Boussy, de
Ruadhal. Blakebrough, Blanchard
Partner. Emerson, Croston).

HAT4, Budapest., Hungary, 9125
ke., Sunday 10-11 a.m., (Alived, Eder),
Sunday and Wednesday. 7-8 p.m.. Sat-
urday 6-7 p.n., (Skinner, Fallon. Kidd,

de Ruadhal. Hendry, Blakebrough,
Partner, Kristof, Sprague, Dressler.
Ralat, Schrock. Blanchard).

TFJ, Reykiavik, Iceland. 12.235 kc,
Sunday 1:40-2:30 p.m., (Alired. Smith,
Eder, Hartzell, de Ruadhal. Poll, Jor-
dan. Kentzel, Noyes).

Radic Belgrade, Belgrade. Yugo-
slavia, various times. (Albott). Mon-
day 12:30-1 p.m.. (Smith), Friday 7-
8:30 p.m.. (Blanchard), Slegan: “Radio
Beograd.”

YTC, Belgrade, Yugoslavia, 6530
ke., daily avound 5 p.n, 9600 Lc., 8
p-m. daily no call or location, (Scala),
11,700 ke.. daily 2:30-5 pan. 9610 kc.

7-9:30 p.m.. (Keumyp), 6000 kec.. 6:30-
8:30 p.m.. (Croston).
ORK. Ruvssclede, Belgivm, 10,330

ke, daily 12:30-2 p.m., (from veri.).
(Smith). daily 1:30-3 p.m., (Hartzell.
de Ruadhal)

OER2, Vienna, Austria, 11.800 kc.,
Monday -Fnday 11 am-5> pm, Sat-
urday 11 amé p.m, (from veri),

(Smith, Herzog, Robinson, de Ruad-
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hal, Sporn), daily 8 a.m.-4 p.m.. (Part-

ner), from veri, (Schrock), Address:

Wien 1. Johannesgasse 4B.

SPVW. Warsaw. Poland, 13,635 kc,
Monday, Wednesday, Friday. 12:30-
p.m. (from veri), (Smith, Hartzell).
13.620 kc.. (Boussy, Kemp, de Ruad-
hal).

SPF, Gdynia, DPoland, 12322 kc,
2-3 pom., (Kemp).

LZA, Soha, Bulgaria, 14920 kc.,
signed 4:30 p.m., (Hartzell), 2 p.m,

(de Ruadhal, Eder), 14,945 ke., Slogan:
“Radio Seofia.”

Asia

G750 ke, 43 pam. for

VT, Nazaki. Japan.
{Alfred), &

]
.S A0 all day for Manchukuo.
aan., (Ralat. Rancle).

jZJ Nazaki, Japan, 11. 800 kc.. all day for
Enrope 4.4 pm, 121 a.m. for U.S. A, (Alfred.
Abhotr, Sumh) 4 B p.m., (QChrock)
daily 78 a.m.. Brown). &9 a.m..
(lloward. Ilemlr_v, Scala. Lopez. Partner. Gos.
scit. Emerson. Randle. Kashimoto. Blanchard,
Willmott., Ralat. Hare, Blakebrough). Address:

Broadeasting Corp. of Japan. Atagoyama,
JVM, Nazaki, Japan. 10.740 kc.. all day for

Europe. (Alfred, Ahbott), daily 2: 0.3 .50 P,

(Smith. MecCartin, Schrock, Brown. de Ruad-

hal)., 12:30.1:30 am. for U.S. A, (Willnott,

Ilare, B]'lke\uough. Hendry. Scala, l.opez,

Partner, Sesmo. 3eck)}. Address: same as JZJ.
VN, Nazaki, Japan,

10,660 ke, 4-H pam. for
U8 A all day for Manchukuo. (Alfred. Ab-

hott). 4-7:0 am.. (l.aw, Skinner, Schrock,
Brown. e Rnadhal. Stabler. Ralat, [lake-
brough)., 12:20-1:30 am, for U.S.A. (Scala,
l.opez. I'ariner, Sesma, Gallagher. Dressier,
Radle)}.

VH Nazaki. Japan. 14,640 kc., 4-6 pmn. for
U.S.A., all day for Manchukuo, Alired, Taw,
Ih’o‘vn Iopez). 14,780 ke, (Sesma), 14.600 ke.,

¢ Black, Randle).

IVP. Nazaki. Japan. 731 ke, 45 p.m. for
U.SAA., all d.xy for Manchukuo. (Alired). slaily

220-3:30  p.m..  (Robinson. Brown. l.opez.
Robinson. Randle).

JVE, Nazaki. l'\pan 15.660 ke,
(Sporn. C1 her), 2-0 am.. (Blac!
ki, I"m'm H.hhf) ke, ‘Il
(from \(‘rl) (bgorn)

1

9.11:30 am.,

20 am,,

VJ. Nazaki. Japan. H\nn ke.. (Kashimoto).
J21, Nazaki. Tapam. 97545 ke.. daily S4) nm..
(Alfred. Abhott}, daily 7.8 am.. (Schroek. Rob.
inson. Rrowu). $10 am.. (IE:n'1zell. Hare,
Blakebrough. Scala. l.opez. Partner. Rohinson,
Ranele).

JZK, Nazaki. Japan, 151060 ke 910 aam.,
irreg., (lowarld, Hartzell), 12,020 ke.. (Galla-
her).

ZU, Nazaki, Japau. 2342 meters. 3 pan.

(d{‘ Ruadhal).

TDE, Manchukuo. l:m*m 10,060 kc., daily
(CmstOn) 06 aau. ot
-6 aum,
will \cnfy only e\pen
therton).

1.3:10 a.m.
P, Sumlay 2:15
(from veri.), (I or\'lg)
mental transmissions, (A

LP, Bandoeng. Java. 11.00 k¢, daily G-
T2 a.m., (Allred. Stabler. Hartzell de Ruad-
hal. I.owm) datly to 10 am., (Howurd,
C]nmhcrs Hendry). daily 6 nomn.. (Blanchard ),

MN, Bandoeng. Java, 10.260 ke, 6.7:10
a.m.. (Alred, McCartin, HHartzell. de Ruadhal.

Blakebrough). daily 10 10 a.m.. (Howard). 330
11 a.m., (Black).

PLH. BRandocng, Java, 6720 ke., daily to 11
am, (llou ard).

PLO. lhmlm-ng. Java. 10680 ke..
a.m.. (Hartzell).

PLV, Bandoeng. Java., 9110 ke.. Sunday 5:30
a.m.. (Hartzell}.

Sunday 5

YDC, Bandoeng. Java. 15150 ke.. com-
mences o aaun,. (Hartzell)., Sunday 10 a.m.. (de
Ruadhal).

Y DB, Soc¢rabaja. Tava, 8340 ke.. daily 10 11

am..  (Howald), 9650 ke, (Eder), “11,860.
9610 ke.. (Rirnie, de Ruadhal).
YDA, Batavia, Java, 95.08 meters, (DBlake-

brongh).
YBG. Mcdan, Sumatra, 10430 kc.

. daily T:30.

8:30 a.m. mcly announce.. (Poll),
ZBWS3. Hong Kong. China, 1
10 am.. Saturday. and Tues

(Partner, Black). Monday, 'Iluusd'ly, 7 aan..
will not veriiy, (Sprague).

ZBW, llong Kong, China. 9520 ke, (Eder),
daily & am.. (Rodrigucz). 15.100 ke.. (Mich-
acls). T::{(I-lil nan.,  (Sporn. ]lnrlze]l), daily
weckdays.

ZBW4, llong I\on§ China. 15,193 ke.. 8-8:30
(Sporn, Blakebrough

FA Hong Kong., China, 17.760 ke.. 6-

am.. (from ~veri). (Spom), Saturday
1:530 a.m.. (Rohinson).
Shanghai, hina. 17.035 ke, D:15.

10:15 am.. (Sporn. G'\]hgher)
N TC, Shanghai, China. 300 kc., 9-9:30 aan.,

(Sporni .
OJ Shanghai, China. 15800 kc.. (Cham-
bers). W5 ke, 7-9 pom., (Sporn. Birnie).
AHI Singapore. Straits Settlements, 49 me-

ters. closed down, (Smith), replaced by ZHL,
(de Ruadhal).

XGOX, Nanking, China, 6850 kc., 5:50-8:30
a.m., (Hartzell).

Radio Philco. crm:(:m, Tndo-China. 11.710 ke..
2:U a.m., (Sporn).
TV, Canton, Chun Y30 ke, § and 10 p.m.,

(Galhghcr)
XGW, China, 10.420 ke, 10 am., (Black).
VPD, Colombo. Ceylon. 6110 kec., daily 7-11
aan.. (Croston).
Colombe, Ceylon, -6160 ke, 8-10:15
a.m., (MeCartin), Saturday 11-11:45 am..
(from wveri.)., (Smith. Robinson. de Ruadhal).

temporarily suspended. (Blakebrough). Address:
Chief Telecommunication Engineer, l3roadcast-
ing Office. Torrington Square.
VUB. Bombay. [ndia, (Randle).
ZGE, Fedzrated Malay States, 6200 ke.. Sun-
day, Tuesday, Friday, 6:40.8:40 a.n., (Cros-
B (ITartzell).

ton),

RVI5. Khabarovsk. Siberia, U,S.S.R.. 4250
ke.. best at 3 a.m.

HSEPJ, Bangkok, Siam. 9430 ke.. Monday and

T]luxsd'l}' 810 am., (Smith. McCartin.  de
Kuadhal, Howard, Randle), 19020 ke, at times.
{Seala, (;a]lagher Black)., Address: 1.t. Col.
PPhra_Aramronajit, Supt. o1 Radio Section. 1ost
'md Telegraph Dept., Bangkok.
YAK, Kaboul. Aighanistan. 18,640 ke.. 9650
ke.. to open in July, (Wilson).
YAM, Yan. Yao, Yat, Aganistan. 4150 ke.
to open i July, (Wilson).
Africa
FIQA, Tananarive, Mudagascar. 315 and

4996 meters. \\ec-k«hys 1:50-2
requested. (Hendry)
-7 pm. (Pariner).
P.T.T.. Hotel des Postes,
anarive.
FIU, Tananarive, Madagascar, 31.2
(I'ulv 1l) am..}1 pon, (Westman}.
Maieking. Union of South Africa. 5900

30 p.m., reports
95193 ke, 9-11 am. and
Address: Dircction des
I"lace Colbert, Tan.

meters,

kc (Blrmc)

ZTJ. lohanneshurg, Unios of South Africa.
G097 ke, (Robinson).

FVA, Alger, \lgcria {0 ke, 2.4 am.
(Partner) : 12120  ke. (Hendry).  Slogan :
“Radio Algiers”.

TYA. Algeria. (Blakebrough).

CRYAA, lourenco Marques, JMozahique.
6137 ks, (Abreun).

CRTBA, CR7TBH, lourenco Margues, Mo-
rambique. 11718 kc. 9:30 a.n. and on. (How.
ard); daily 9:30-11 a.m. (Sakely): 7:30-§:30
am. (Poll, Partner. Abren).

CRGAA. Lobito. Angola, 41.8 meters. \We(d.
nesday 2 pm. (de Ruadhai, Blakebrough).

Guardia Civil. Tetuan, Spanish Morocco. 6550
c.. Sunday 7:43 p.m. (Ralat).

A9AH, Tetuan. Spanish Morocco, 7000 ke.,
10:15 pan. (Rodriguez. Ralat); 32360 ke, (nom

veri). (Sporn); 7030 ke.. 4-4:25 p.m,, 12-12:20
an. irrcgularly. (Wilson) ; 14200 kec., daily ex-
2:15-5 pane. 7-10 o, (Gossett)

cept Swuday
VQTLO, Nairobi.

Kenya. 44.32 meters, 2:15
pn. (Smith) s

daily except Sunday 6-6:30 a.m.

(Stevens.  de  Ruadhal. Blakebrough).  Ad-
dress: P. 0. Box No. 777.

JUC. A(l:hs .\h'\h'l Ethiopin. 11955 kc.
(Robinson); 37 p.m. (Chambers).

I A([(lls Ababa. Ethiopia, 13430 ke..
daily 9 aam.. (Howard).

SUV. Cairo. Egypt. 10035 ke, 6:47.6:35
pm. (Alfred).

Z, Cairo. Egynt, 13820 ke, 5:47.6:3H
pm. (Atfred. Hartzell).

EAJ43. Tenerife, Canary Islands. 10200 kc..
Monday ithrough Saturday 7:20-10 pnm., or
later. Sundny wregularly. (Alired); daily 2.4
p.m, 5:45-7T pm. {Smith, Redriguez. Stabler,
Skinner, Michaels, Sargent. Randle}; 10580 kc.
(\\'ilso:l C]umhers Ral:lt) 10470 ke (Kent-
zel). Address: I, Box No. 2%,

E B, 'lenente Canary l%lnndq 210 ke,

pm. (de Ruadhal); 7210 ke. (Birnie);
8:30 p.m. (Ralat).
EASHB, Tenerife, Canary Islands. 7000 kc.,
8 p.mi. {Boussy).

YBG, Mcdan, Sumatra,

28.7G meters, daily
11:30 a.m.-12:30 pan.

(Westiman).

North America

VESHX. Halifax. N.S.. Canada, 6130 kc.,
schedule: 10 a.m.-1 p.m.. 6.12 p.m., daily except
Saturday and Sunday, }'nd'iy 2.4 p. e B2 am.
on Saturday and Sunday. relays CH‘\S on 1300
ke. (Alfred. Fallon. Goetz). Address: Alari.
time Rroadcasting Co., Ltd.

GGA3, 80 kc.. 6:30 p.n. (Beck).

CFCX. Montrea). Quebec. Canada, H00 kc..
13-11:30 p.n. (McCartim, Kidd).

CFRX., Toronto, Ontario. C1n1d1. 6070 kc.,
(Goetz); M0 kc.. weekdays 7:43 a.m.-5 pan.,
‘31tnrd1v 11 am.-12 pam.. Sunday 11 a.m.-5 p.m.
(from veri.). (Fallon. \Vl!tlp,' Schrock); relays
CFRB.(llartzell. Kidd, de Ruadhal, ]'mk(‘rttm.
_Inimc, Unger. Goetz). Slogan: "Roherls Ra-
dio”. Addrsss: Roger’s 8.\, Station.

JRX Winuipeg. Manitoba, Canada, 11720
(Kidd. de Ruadhal); 11:20 p.a. {Paime,
buma Emerson).

CRCX. Bowmanville, Canada, 6090 kc., 3:45.
4 pa. (Goetz).

CGA. Drummondville. Canada (Hare),

VESDN. Montreal. Quebec, Cm-u‘ln. BOOS ke.,
4:05-6 a.mn. (l.opez

CJRO, Vancouver. B.C.. Canada, 6150 ke.
(Sesma) ; 11:45 p.m. (Emerson).

W4XB, Miami. Florida, 11950 kc..
at 11:30 a,m., (BBeck).

WX G. West Laraveite, Ind., 2050 ke, sched-

testing
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THE K)NG[S]-PATH

15 THE
ORTEST

Yes teacher ...
The shortest
path to good
control is the
Centralab Va-
riahle Resistor because . .. the "wall
type™ resistor illustrated with the
contrrel hugs the Immer circum-
ference of the case. This resistor
| has these definite advantages:

1. Maximum resistor
each case diameter

| 2. Close uniformity between resist-
ors

3. Accurate tapers
. Uniform current distribution

5. Lower specific resistance and at-
tendant low noise level

6. Better power dissipation
7. Longer life

length for

5

GET THE 1937 VOLUME CONTROL
GUIDE FROM YOUR JOBBER

DIVISION OF GLOBE UNION, INC.
MILWAUKEE, WIS,

British Cenfralab, Ltd, p e

g 0., venue
Canterbury Rd., Kilburn Ledru-Rollin, Paris
London N, W, &, England X1, France

French Centralab

SuccessrFuL § Enwcmc

FOR PROFESSIONAL SERVICEMEN

Men looking toward the future, realize the
importance of technical tr 1|l)|!u: it wnder-
nl.nndhu: L problenis that néw, [ntricate

nt resent. RSI advanced home-
ng in Raulio Service and Pub-
Ile dure» Work is tha "*Key'" to Success-
ful Secvicing-

ng
::
a._
..
3

Study At Home—Terms as Low as S5 Ma.
R\l glvcs vou lalest Insiruction on what
o into “modern  recelvers, and  hasle
nowlmn:o of how eomplex circulls work,
It famlllarizes you \\ill\ various tynes of

vacuum tubes

and héw they
operale it helps vou
progress ‘from) the, -
1’ stage to that of an eXpert
aretl'lllsl At home In spare

WRITE TODAY FOR
FREE BOOK

RADIO SERVICE INSTITUTE

Dapt. RN8.-3308 14th St .y N. W, .-Wash,, D. C.
TRANSM ITTER

'g R GA —RECEIVER

FOR 5-METER BAND
DUPLEX OPERATION

A eomplete 5-Meter Statlon. ineluding 2 Re-
ceiver and Transwmitter for DUPLEX break-in
operatlon  Both nimits loused in a sturdy biaek
cerystaliine eabinet, with separate iuning dinls
and sheaker.

AMATEUR PRICE $39,75 NET LESS TUBES

} Also A (rystal Controlled Model
|
1

Write for our 1937 catalog

CAMERADEO

363 LIBERTY AVE, 30 TWELFTH ST.
PITTSBURGH, PA. @ WHEELING,W VA

R Estublished 1919 05
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Lara R AD 1@ prom

REAL RADIO ENGINEERS!

ule : Tuesday 8:30 p.n. and Thursday 9 p.n.
(from_veri.) (Sprague).

WHA, \Virginia, 11200 kc., irregularly
(Schrock).

W5XAU, 31600 kc., 12.1 p.n. (Murphy).

WOIXF, Chicago, 11l.. 6100 kc., schedule: daily
except Saturday 10:05 p.m.-1 aam., Saturday
12:05-1 a.n. (Duncan).

W3IXKA. Pittsburgh, Pa.. 31600 kc., $:30
a.m, (\lurph\) R

W2XAF. Schenectady. N, Y., 9530 kc.. 5-11
2 pam. {Kild. de Ruadhal, Hartzell, Duncan):
Hendall “CI1o06n 4:20-4:80 p.m. (Goetz) ; dnily 4-12 p.m. {Mar-
ET‘;&L,F'Q‘,‘.L',‘,‘.'_.']I: WL SN . shnll). S]ognn: “The Voice of Flectvicity

Compary. = W2XDV, New York. N. Y.. 31600 kc.. 35600
V“'C" sramer | ManyR-T-1 Trained Men | . ASGHY ke. and 41000 ke, {irom veri) (Rup-

narze of | Earn up lo ST a Week and More pert) 5-9 p.m. (Crosmn)

Engincering,

Standard T = XK Pittsburgh. 17700 ke, 10 am.
K&?"E—l‘ .?‘2::. These industry appointed en- (de Ruadhal. Hendry, Dunc:m); 11870 kc.. 6:34-

) gineers, who work for large | o5 050 “(Goetz).
EELF.’n r:'r‘w'mh radio manufacturers, will super- v\;zi;(T'E (.\'gv.evZ)\'ork. N.OY., 15200 ke, {de
LN g1 vise your training at home, and | gyadhal)} § pm. (Jaime) : 15220 ke. (Randie) ;
get you ready for good-pay jobs | jigap ko 520 ke G:409 am..
in Radio Broadc’lsllﬂg. Installa- 17760 ke, 121 p.m., 15270 ke, 2-5 p.m. (Fal-
tion. Servicing, Public Address | 1o, "1ras “Goelz}.
System and Photo Electric Cell W2XAD, Schenectady, N. V. 13330 ke. (de

[:3}

P rodut ton Dent...

pmn'i' %'":'l oty work. Also for_coming aetivity | g qpap
and

Hare. Hendry): daily 10 a.m.-6 p.ny.

in Television. Opportunities for {Marshall, Duncan).

properly trained men better than WLK, Lawrenceville, N. T., 11 am, {deRuad.
50 BIG ever before. Earn while you hal).
I~ c‘mmm learn. Some make $5 and 810 a WI1XK, Boston, Mass.. #9310 ke.. 12 pm.

weck extra in spate time one 5 iy i
EndarssJRLTL to two weeks after starting. I (Jaime) ; 6:30 am,-1 p., Sunday § am.-l

Piifed. O¥asieyt Many earn up to $75 a ““b“ in | P ISVI(CI);(I}Z?Q'. (ic:c::‘llcrs (Jordan).
Rrner “ina® others. f‘;*;s“"‘s;gg?:- o their own budls | WiXKB, 31600 ke., changed from WINKA.
other training like mine. Get the facts if you watit (ng‘;;)AA, Chicago, I1l.. 608D ke.. 11830 ke,
a better job. Write now for my free hook. 17780 ke. (Unger}.  Slogan: “Voige of |.abor
B LS Bo GIUTG| CReec i, and Farmer”. Address: GG Lake Shore Dirive. NEWI TRANSMITTER
RADIO AND TELEVISION INSTITUTE WEXKG. Los Angeles. Calif., 23050 kc.
Dept. 4-C. 2150 Lawrence Avenue, Chicago. | daily 24 hours, (Hartzell, Ges1z); relays KGFJ. Observer T. W. Walczak of Ellzcood

AL, Cincinuati. Ohio, G060 kec., 1:10 City, Pa., sends in this rare photo of

e - 1 : A ity, Pa. 1 ]
MAIL COUPON FOR FREE BOOK p.m. (Duncan. Kidd. Srll‘asillle). ) XEW I
RAY D. SMITH, President (Kll(d}((l? Bolinas. Calif., 11930 ke.. 10:30-11 p.on.

1 {Croston).
i

| -9 :45 p.n. (Helzog Dressler. Unger.
I Radio and Television Institute (R-T-1) I ’ Hendry). {’Iarudo Nacional Revolucianario, Mexico, D.F..
A Dept. 4-C, Chicago, Il WI1XAL. Boston. Mass.. ke.. 6010 ke.. exico
I 2150 Luwrence" ve., Dep g : -b \ latter  frequeney S_unlla,\f Ve )XhPW Mexico. D.F. ,)Mex:co, 6120 ke, _S.
1ittner C. S 4o 3 H ' ’ W L~ B>
| ;;:lllr:n?ilm:bn.ngnﬂémfullln:imsemdl]l:;l‘; ovpnnunf?iesa e | l(llfntt (\\)llt(l):zuoS};aullcf‘f‘eP I\ulld 1 il R“m'”n” ;ml’ "(]S Ifo\rf,t‘m Sunday. (Partner); daily 7-8:30
| B eanN: cainRfockliem wtliomo l fuve rslote cl:un;‘ (H)are Randle, Duncan. Fal- C 1A B
o1 rague. Foet entrai America
l.\‘ame s g i Y T T A .I § Bound Brook. N. J.. 6100 ke. HP51, Aguadulce. Panama, 11893 ke., sched-
I | d'ul) 6'11 pm. (from announcement}  (Ritt- vle dni']v.T::{‘()-'i"-‘(] BEnlEom Yer) (Alfred.
| ner); 17810 ke. (l.aw. Duncan. de Ruadhal); Rohinson): 117 i G PRy Warks,
i B 3 LR e | ‘ ZTT()[))kc._ 3:40 p.m. (Jawme, Randle. FZ\"OH. (Partner Lilld!ll}r) - <P 4
oetz : ) ) He T,
| State | W3XAU, m”lad‘"’]"" Pa.. 6060 ke. daily ]OH-ll(;sB mCOI??!lttF:l.::nmelvcg:?-(t)in]\c';iélmll{{m:iii:ol
Tt P S C— p—— ateteadi ._‘_ 811 pm. U5 ke, daily escept Sunddy and Spo 0 pon ¢ 3 . al.
b —————— - —— = Wednesday 12-8 pm.. Sunday and \Wednes- P5]. Tanama Citv. Danama. 9600 ke
r ::l;\l lgouﬂg)m. {Fallon, Kicii. de Ruadhal. Dun- (Fller) E-)lO gﬂ p.n. (Goetz, Gossett): 9615
i Ralat "
L L iﬂ o N KWU, Disor. Calif., 16350 ke. (Shamleffer) e s o e Baamat
9:45 a.m. (Unzer). X HP5K. Colon. Panama. 6003 ke. {irom an-
INATED METER (leEwk‘;' Guadalajara.  Mexico. 11330 ke, Rou(x;(ﬁ;nem) S!lmd.'u S(—h p|;! ((Iéal:u), daily
E chrock)}. a.m., T-12 pom. (Beck logan: “l.a
ILLUM | §§’6N,Cllr]xico. D.F\.[ 11520 rkf-'r (]Skinnenj). VOI‘ZJ ‘:_!eLg V\lCtOl )l A({dress: r. O nI(!)Ox No. 33,
1 . Guadalajara. Mexiico. 9476 ke, daiiy lanagua. Nicaragua, 83 ke.. daily
TUBE TESTER | 9-11::‘.“ pam. (irom  annonncement.) {Sporn). 8-9 p.m. {Alired); 830 kc. (Sesma). ‘
and ANALYZER XENI. Durango. Mexico. 6700 kc., 10:10- YVNA, Managna. Nicaraguna. 8600 kc.. Sat-
o 11:3 pm. on Saturday. (Sporn). urday 8 p.m. {l.indner).
5' gII:‘orttu heosf | XELI, Mexico. NLF.. Mexico, 6710 ke., daily YNIPR. Maunagua. Nicaragua. 8620 kc..
3. Leaks hot. 8:30-10:20 p.m. (Spo‘n) 9:18 p.ma. (Eder) : 8650 ke, 8-10:30 p.m. (from
4.0 to 10 M. | XEWW, Alexico. D.F., Mexico. 9500 kc.. 11 veri.). {Schrock).
ohms. p., wants rveports. plans names increase. (Fal- TIEP. San Jose, Cota Rica. 6658 kc.. daily
5. ght,:sls Megs on). at late as 11:35 p.m. (Alfred. Eder. Beck): 5710
. .01 to 3 MF. XECR. Mexico. DF.. .\[exico, T30 ke, ke, (Ralar, \leg) clock chimes nsed. (Smith) ;
7. 30-300 - 200 Sundny signing at 8 p.m. (Ralat). daily 7- -10 p.m, (Kidd. laime, Sesma. Coover)
vDC. 5000 PM. Mexico, I2.E.. Mexico. 6110 ke.. re- Slogans: "l.o Voz de los Isthms™ and “La \’oz
. nEllumix:‘e‘v;rpclsL Iagb ,\r‘]w (Beek) ; 11550 ke.. Sunday 9 p.m. del Tropico™. Address: P. O. Box No. :
ST TS chrock).  Slogan: “La Voz del Aguila Az- TIGPH. San Jose. Cota Rica. 5520 kc a.
MODEL TV teca’. Address: P. O. Box No. 8403. b 11_p.m. (McCarfin. Eder). 6:30 p.m. (Ralat).
s XEUW, Vera Cruz. Mexico. 8020 kc.. ir- TIPG, San Jose. Costa Rica. 6110 ke.. 11
| regularly 8 p.m.-12:30 a.m. {Sesma. Harizell). am.-1 pom. (McCartin, FEder. \WVittig, IHen-
NET XEWB. Guadal a. Mexico. no frequency dry); Wednesday and  Saturday 910 pan.
ODEL TRt Hae . s 95 | announced. §:45 i3 (Jaime). (fmm \é}'t) (Lm‘ﬁilljef)v 6-](11 p.'m. (’Raht; GO‘S{
M tthout analyzer 18 XEFT. Vera Cruz. Mexico. 9499 ke.. relays seit ogan a Voz de la Victor™ Ad-
YY 1| XFEF. three cuckoo calls. calls ¥ hour and two dress: P. O. Rox Na, 225,
scales IRV riteliforh lLiteratine chimes three times. (Beck). e TILS, San Jose. Costa Rica. 3800 ke, (from
M".I.lou RADIO AND TELEVI é(EYU 9600 (l)\c \I(e%ui\o.l rcqéllests rcr:(;r)(s ::esn1) (%mz) ] p"f (l(galn& «\. Illl og p.n.
and signis at 11:30 p.m akely ogan: “The Cliroc] sign  with 0O ight ong
SION LABORATORIES \atnmﬁn[ Unlversnvlng\[;\&-o ? » (MSkmner):I s kcr (St'\_lls'v Sa\l:ﬂv Rotisnsc))
XBGG, Mexico, 300 ke., signs at osrm “kmisora Para T ress 8
577 N. UNION ST., CHICAGO, ILL. = (Snkely)_“ s + S1ign RBo: No. 3.
XEDQ. Guadalajara. Mexico, 9180 kc. (Ses- TIMS, Costa Rica. 3800 ke. (Eder).
—— ma): three enckoo calls, g p.m. (Beck). N HTiIOERS, S(nqn]losek (S‘g:m R)lc:\. (880 kc., 10-
T XEBR, lermosillo. Sonora. Mexico, 1182 p.Im, chroc inner _
BOY! TRIS MAK ES RAD'O kcA.‘_da:{ly 1_(4‘“[,',“& 9_#;_; ;,,mi, :;)cla_vs x]i:)ml on ]2T'}4?¥I|{.'I;{ IlerfglaRCojlml R}ca. :i(;,a meters.
. 0300 ke, ircd. F.der. Robhinson, arsots, si-1: an. e Ruadhal. l.opcz).
REPALRING A CINCH Sesma. Schrock). Slogans: “Radio Difusora de TIVL. San lose. Costa Rica. 6720 ke., irregu-
. Sonora” and_~E! Heraldo de Sonora”. Address: larly, (Sakelv); 1:15 am. (Heck).
RADIQ KINK-AIDS I'. 0. Box No, 68 . IXi Costa’ Rica, 34 meters. 11:31 pm.
Practical Repairs for XEBT. Mexico, D.F.. Mexico, 6000 ke. ainme . . _
7 1:15 a.m. (McCartin, Coover, de Ruad- TIOW. Puerto Limon, Costa_Rica. 4300 kc..
ONLY 3,000 RECEIVERS 113?“?{3,1,21) n- ¢ ' i ¢ daily ¥2-1:30 p.m. (Gossett). Siogan: “Ondas
$ 195 PEORMSICH XEXA, \Mexico. D.F., Mexico, 6170 ke del Caribe®. .
Io sepolr those hards (Eder): Sunday' 18 pn. (irom verd Schrock HRN, Tegncigalpa. Honduras. 5870 ke
- to-hx home and auto Kidd) ; B130 ke (Tate. Jaime, Robinson): 6182 (Eder). ) -
(";mlm =ilh radios. Just pull out ke, (Sesma); 10:30 pon. (Unger): Tuesday _HRD, La Ceiba. Honduras. 6250 ke, (Eder):
etal Cabuet the card gorrespand-. . 11:30 p.m.  (Ralat).  Address. Departmente signed at 11:03 pm. (Fallon. Goetz, Lindner).
ing to the ‘name and "‘°d°h°"'h° de Publicidad vy Propaganda Correspondencia y Slogan: “La Voz de Atlantida™. i
£ oD (O (R, o) i Ceutral. TG2X, Guatemala City. Guatemala, 500 ke
3’,‘2,'15.“' e 1 that radie and XEWI, Mexico. D.F., Mexico, 11900 kc. Eder); Saturday 11 p.m. (Ral:{y Hendry.
bow to hx theo. Tder. ch(hy), Saturday 9-12 a.m. (Lindner, aime, Beck. Lindner)., Slogan: “De la Po-
FREE ¥®TE FOR BULLETIN RN-8 Robinson); 11370 ke, (Howard) ; Tuesday and licia Nacional” R
AND SAMPLE CARDS Friday 1459 pan. (S«i_snua Goetz, \Vacke{). N TGI. SE Gu-at(er{n]a (Ifl:;\ G;lla‘;eTala.(ﬁRO.y
XEUZ, Mexico. ., Mexico, 6120 kc. .. 11:48 p.m artze G310 ke, (irom
AKRAD PRODUCTS CO. (Hen:lry) Sp\m 2 am,. relavs XEFO, (Part- amouncement). (Devil’'s Like DX’er): 812
362 Wooster Ave. - Akiog, 0. ner, Beck). Address: Cadena Radio Nacional, pom. (larmer); 11 pam.-l am. (Howard,

www.americanradiohistorv.com
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Chiang, Gallagher), Address: Director Gen-
eral of Electrical Communications.

TGWA, Guatemala City, Guatemala. $H50
ke., Thursday 8-10 pan. (Stabler) ; daily 122
pan, and 8 p.m.-12 midnight. (Ralat); Saturday
1112 paot. Sunday 12-4 a.m. (from veri). (Fal-
lon, Jaime, Hendry. Eder. Dressler).

South Ameriea

LRX, LR1, LRA, Buenos Aires, Argeutina,
9660 ke, daily G-10:30 p.m. (Alired, Bittner,
Frederick, Eder, Hendry. Robinson. Sakely.
Ralat, de Ruadhal, Kidd). daily 2-11 p.n1. {\West-
man) daity 7:15 am.-11 p.m. (Raundle. Her-
zog) 10830 ke, (Beck. Lowig, Hendry, Sesma,
Goetz). Siogan: “Radio El Mundo™. Mddress:
I O. Box 53,

LRU, Buenos

Aires, Argentina, 10280 kc.,

discoutinned (irom veri.) (Frederick, Sakely,
Lowig, Seswa).

LSX, RBuenos Aires, Argentina, 10335 kec.,
Monday, Wednesday. Thursday, 6:30-8 p.m.
and irregularly (Dressler).

CPi2, Cockabamba, Bolivia, 6160 kec.. 12-
12:30 p.n. and 8:30—10:30 p.n.  (Skiuner.

Michaels. Sakely) 6120 ke., (Skinner). Slo-
gan: “"Racdio Tuvari.’
AA, L.a Paz, Bolivia, 1400 kec.. 8- p.m.

(Skiuner). i

CP1, Sucre. Bolivia. 6230 kc. Slogan: “Radio
Chuquisaca™

CB6&15, CEB, Santiago. Chile, 12295 ke.. daily
7-8 p.m. {(Alired), daily 48 pm. (Harizell
Schrock. Robinson, Partner} 12380 kc.. three
chjmes amd bugle call. (Randle. Sesma, Black).
Slogan: “Radio Service.” Address: Desinaras
and Cia. Ltd.. Bandera 176, Casilla 761.

CB960, Sautiago. Chile. 12140 ke..
Saturdays 4-10 p.m.  (Westman).
“Radio Service.™ )

CB740, Sautiago. Chile. 7500 kc.. heard ir-
regularly near 10 p.m. {Skinner). Slogan: “La
Voz del Nagismo. .

HJ1AB, Cartagena, Colombia, 9600 kc.. signs
weekdays 10 p.m.. Saturdays, 11 p.m. (Alfred,
Mvers) 9620 ke., daily 6-10:15 pon. (Dittner,
Eder. Schrock, Robinson. Wittiz. DeRuadhal.
Kihd, Heudry, Sesma) daily 7:30-11 p.m.
(Dressler, Hendry, Coover, Kaskimoto). Slo-
gan: “Radio Cartagena.” Address: P. 0. Box

il

HJ1ABE, Cartagena. Colombia, 9300 kc.,
signed Monday, 11 p.an., rest of week 10 p.m.
(Alfred). daily except Sunday. 11:30 a.m.-1 p.ni.
$-10:30 p.m. (Frederick. Eder. Schrock. De
Ruadhal. Staley. Sargent. Sesma. Coover). Ad-
ress: P.O. Box 31,

HJ1ABG, Basranquilla. Colombia. 6040 kc.,
teard G-10:15 pau. (MeCartin, Jaime, Ralat).

HJ1ABB. DBarranquilla. Colombia. #150 ke..
heard 4-10  p.m.  (McCartin) 4800  kc..
{Schirock, De Ruadhal, I.indner) 4780 kec.. 11
pom. (Murphy) 9555 ke.. 4:40-6 pm. (Gossert,
Ralat). Address: P.0O. Box T1h.

HJ1AR]J, Santa Marta, Colombia. 6020 ke..
heard 9:24 p.m. (Iaime) 6020 ke.. (Beck. Ralat).

HJ4ABP, Medellin. Colomhia. 6030 kc.,
{Goetz) Saturday 11 p.m..12 midnight, requests

lieard
Slogan :

reports, (Hartzell. Hendry, Jaime). Slogan:
“Emisora Philce.”
HJ4ABN. Armienia, Colombia. 9520 kc..

{Eder) daily 6-10 p.n. (Eder. Hendry, Stalev)
hlave of trnmpets at start of transmission. (3li-
chaels. Smith) 812 aam. {Robinson. Dressler).

HJ4ABU, Pereira. Colombia. 6143 ke.. (Ra-
lat, Eder} leard 7:48 p.m. {(Jaime) 610 pan.
(Gossett). Slogan: “La Voz de Pereira.”

HJ4ABA, Medellin. Colombia. 11710 ke..
heard 8.9 a.m. (Alired).

HJ4ABB, Manizales, Colombia. 6100 ke..
heard 5:20-10:30 p.m. (McCartin. DeRnadhal).

HJ4ABL, Manizales. Colombia. 6070 kc..
heard 5:30-8:30, (McMartin, Jaime).

HJI2ABC. Cueunta. Colombia. 9375 ke.. signed
at 10:45 p.m.. (Alfred, Unger), 4810 kc.. 6-10
p.. (Schrock, De Ruadhal. Lindner, Coover,
(ossett). Slogan: “La Voz de Cucuta.”

HJ2ABD, Bucaramauga. Colombia, 9630 ke..
heard T:30-10:30 p.au. (Gossett).

HJ4ABE, Medellin. Colombia. 6097 kec.. daily

pan. (Ralat. Blake-
hrough, Duncan). Slogan: “La Voz de An-
tioquia.’” .

HJ3ABH, Dagota. Colomhia. 6010 ke.. heard
G pon.-l am., (McCartin) dajlv excent Sunday
6¢-11 p.m.. Sunday 4-11 n.m. {Hartzell).

HJ3ABX, Dogota. Colombia. 6120 kc.. (Eder),

9:30 am.-l pm,, 5-11:30

until new station is completed. (from veri.).
heard arotnd % p.m. (De Ruadhal).
HJU, Buenaventura, Colomba, 9510 ke.,

Monday. Wednesday, and Friday, 811 pm..
(Schrock, Shamleffer, DeRuadhal. Sargent).

HKB, Bogota. Colowbia, 9930 kc., heard
9:10.10 am. (Sporn).

HKV. DBognta. Colombia. 8800 kc., heard
8:45-9 p.m. (Reck, Howard).

HJN, Roeota. Colombia. 5930 ke.. will be
off air until new station is completed, (irom
veri.), (Beck).

HJ5ABD, Cali. Colombia. 6080 kc., heard G-
12 pm. (McCartin, Ralat), Slogan: “La Voz
del Valle™.

PRADA, Riobamha. Ecuador. G618 kc.,
Thursday 9-11 p.m., (from veri.} (Ralat. Goetz,

Eder. Coover. Beck). Adidress: P. 0. Box b8.
HCETC, Quito, Ecuador. 9350 kc.. Beckg.
Beck).

HC1EC, guito, Fcuador, 8600 k.,
HCIR]. QOuvito, Ecuador. 7600 kc.. (Beck).
HC2]SB, Guayaquil, Ecuador. 7834 kc.. heard

7:15 p.m. (Ralat, Hartzell, Beck), daily 11 a.m.-
2 p.m.. 4-11 p.m. (Walezak).

HClAY, Quito, Ecuador. 7200 ke., (Beck).

HC2ET, Guayaquil, Ecuador, 4600 kc.,
(Beck).

HC1PM, Quito, Ecuador, 5720 kc., (Beck).

HCJB, Quio, Ecuador, 8940 kc., heard 8-8
pm.. {DeKnadhal), also 4200 kc.. {Beck).

HCIVT, Ambato, Ecuador, (370 ke., (Beck).

HCIRE, Quito, Ecuador. 6300 kc.. (Beck).

HC2RL, Guayaquil, Ecuador. 6670 kc., Tues-
day. 911 pm., {Myers), Sunday, 5:43.7:43
p.m.. (from veri.), (Goetz, Lindner) 6630 kc.,
(Jaime. Beck, Ralat).

HC20DA, HCODA, Guavaquil, Equador,
9440 kc., (Eder), 7-10 p.m., (Schrock, Dress.
ler. Beck).

HC2CW, Guavaquil, Ecuador. 8404 ke, daily
except Sundav, 11:30 a.m.—12:30 pm., 7-11
pan., 35 po, (Schrock, Beck). Siogan: “On-
das del Pacifico.” Address: P. 0. Rox 1168,

AX4G. Lima, Peru. G230 kc., signs at 10:30
pau. (Tate)} heard 6:52 p.m., (Jaime, Beck).

OAX4P, Huancays, Peru, 8122 kc., (Beck).

OAX6A, Arequgm. Peru, 6122 kc., (Beck).

0OAX4I, Lima. Peru, 340 ke.. daily 6-11:30
p.m. (Hartzell. Beck, Robhinson).

0AX5C, Tca, Peru, 6000 ke., (Beck).

OAX4T, Ica, Peru, 9562, (irom anu.}, {Tate,
Beck).

OAXS5B, Ica, Peru. 11796 kc., 7-12 p.m. daily,
(Partner,  Sakely, Jaime. Gossett). Slogan:
“Radio Universal de lea”

OAX4D, Lima, Peru. 3780 kc.. Wednesday
and  Saturday. 9-11:30 p.m. {Alired, Hartzell,
Beck). Slogan: “Radio Dusa.”

OAX5A, 3B, Ica. 11800 kc.. heard 10 pm.
(Eder) relays OAXNHB, two horn signals—every
13 minutes, (Beck). Address: P. O. Ilox 28

OAX4]. Lima. Peru, 93353 ke, signed at 12
pan. (Alfred, Eder, De Ruadhal), 9520 ke., re-
ports requested, {(Staley), 9370 kc.. (Stabler.
Beck), 12-3 pm.. 3 p.n.-1 a.m. (from veri),
(Henry, Ralat). Slogan: ““Radio Internacional.”
Address: P.O. Box 1166.

OAX4Z, Lima, Peru. 6000 kc.. signed at
11:37 pan., (Alired) daily §:30 p.m.-12:30 a.m.,
(Rodriguez, Stalev, Tata, Birnie, Beck). Slo-
gan: “Radio Nacional.”

OAX4K, Lima. Pern. 6427 ke., {(Beck).

0OAXI1A, Chiclayo. Teru. 6150 ke..

OAX7A, Cuzco.” Peru. (128 kc.. (Beck).

PRF5, Rio de Janeiro, Brazil. 9301 kc., daily
1:45-2:45 pom.. (from veri). (Goetz, Shamleffer,
DeRuadhal), daily 4-11 p.n., (Westman, Ralat,
Henry. Shamleffer).

PPQ. Sepetiba. Brazil, daily 7:45-8:15 p.m.,
sign with the “Blue Daunube’. (Skinner).

PSE, Marapicu, Brazil, 14985 kc.,

Wednesday G-6:10 p.m., (Shamleffer).
MR, Georgetown. British Guiana, 6002

ke.. Sunday, 7:15-10:15 a.n., weekdays 4:45-
8:15 p.m., (Skinner).

PZI1AA, Paramaribo, Dutch Guiana, 13950
ke., heard Tuesday and irregularly. (Gossett).

VP3BG, Georgetown. DBritish Guiana. 6130
kc.. heard 5 p.m. {Ralat).

heard

YVIRI, Coro. Venezuela, G210 kc.. heard
E:'.’.] pm. (Jaime, Ralat). Slogan:. “Radio
oro.

Y V5R], Caracas, Venezuela, 6350 kc.. heard
8-11 pm.. {Gallagher), 6250 kc., relays YV3RI,
(Chiang), 5:30-8 p.m.. (Schrock).

YVSRC, Bolivar, Venezuela, 68420 kc.. heard
8 p.m, (Ralat). Slogans:
“Emisora Guavanesa.”

YV4RB, Valencia, Venezuela, 6320 kc.. heard

5:30 p.m,. (Ralat),
Venezuela. 06300 kc.. 8-

YV4RG, Maracay,
10:30 pam., (Hartzell).

YV2RB. San Cristobal, Venezuela, heard 7:30
p-m. {Ralat},

¥YVIORSC, San Cristobal. Venezuela. 5720
ke.. (from veri). (Sporn).

YV5RD, Caracas, Venezuela, 660 kc., heard
8:04 p.m., {Jaime) heard 10 p.m. (Howard,
Hendrv).

YV5RC, Caracas. Venezuela, 800 ke.. (Eder).
7-10 p.m. (Kidd. Blanchard, IL.opez, Emerson.
Coover).

YV5RP, YV5RQ, Caracas, Venezuela, 6200
ke.. schedule: Friday. 7-11 p.m. {from ann.)
(Hartzeli, DeRuadhal) 6270 kc., reports re-
quested, {Staley, lamie} heard 12-2 am.,
(l.opez, Randle, Lindner, Ralat). Slogan: “La
Voz de lo Phileo.” Address: P. O. Box 503.

YVIRG, Valera. Venezuela, 8230 kc., heard
Sunday 9 pm. (Ralat).

YV5RI, YV5R], Caracas. Venezuela. 6230
ke.. heard 11:30 p.m., {Ralat, Lindner), re-
lavs YV5SR]. (Atherton, Ralat}). Slogan: “La

Venezuela,

Vor de La Esfera.”
4584 meters.
irregularly, (DeRuadhal).
Y

YV6RB, Caracas,

V5RH. Caracas. Venezuela. 6400 kec., daily
at 6 p.m.. {De Ruadhal. Ralat).

YVSRF. Caracas. Venezuela, 6375 kc.. heard
Saturday 9 p.m. {(DeRnadhal. Ralat). Slogan:
“I.a Voz del Caribe.”

YVIRE, Maracaibo. WVenezuela, 6040 ke,
heard 6 R.m., {DeRuadhal, Hendry).

YV4RA, Valencia, Venezuela, 6520 kc,
s¢hedule, 12.1 p.awn., 6:10 p.n., (from veri.},
{Alired, De Ruadhal, Kidd, 9:limc. Ralat). Slo-
gan. “La Voz de Carabobo.”

Y.V3RC. Barquisimeto, Venezuela. H880 kc..
(Alfred, Ralat). Slogan: “La Voz de Lara.”

YVIRB. Maracaibo, Venezuela. 5850 kc..
daity 7:30-10:15 p.m., (Bittner} Sunday, 5 a.m..

“Radio Bolivar”,

www americanradiohistory com

ALLIED'S 156-PAGE CATALOG
Py . SCOOPS THE RADIO FIELD!

Here’s a new book — a
complete hook — a book
that makes all other cata-
logs obsolete! Packed
with Everything in Radio
that’s months-ahead., It
includes more than 10,000
exact duplicate and re-
placement paris® latest
test instruments — tube checkers, analyzers. os-
cillographs, meters, set-testers, etc.; 53 new
Super-Value Knight Radios; Amateur gear; new
Sound Systems; dnzens of Set-Builders® kits:
books, togls. etc. See what's new—see what’s im-
portant in Radio!—S8end coupon for this great
bock today!

FASTEST SERVICE—LOWEST PRICES!

You save more—get more-~nprofit more—when ¥ou order
from ALLIED! Our complete stocks. central location.
efficient buring and selling methods, and speeds shipping
department mean faster service. lower
prices and greater values for you. Jlake
ALLIED—Kadi¢'s Leading Sypply House
—your single dependable souree for

bigh-grade radie supplest

833 W. JACKSON BLVD., Dept. 1-H

| CHICAGO, ILLINOIS. i
Send me your new 1937 Radie Catales.

I B AT s v+ gy v RS T e e o R E B W e I
l Address. .. ....oucenian SRR - I - - - EUECETTR I
City..... g R <A A (LM e
L T rr T r

@TUBULARS
with atiractive featnres

paper seéetions.

* Non-inductiveivy wound
27 leads.

thoroughiy impregnated.

* In sturdy wax-impregnated cardbourd

tubes with wax-sealed ends.

* Single and dual sections. 200, $00. 600
and 1000 v. ratings, All popular capacities.

* Built better than seems necessary. Re-
suit: Exiraordinary long service life.

Free CATALOG: justissned.

More wvages.
Be sure 1o get your copy.

More items. More choice.

CORPORATICON

70 Washington St o Brooklyn, N. Y.
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COMPLETE

STANCOR

KRIT

4 OSCILLATORS

® Straight
Pentode
® Tritet
® Jones
® Bi-Push
2 BUFFER
DOUBLERS
® Triode
® Dual
Triode
4 AMPLIFIERS 48 CIRCUIT
® Singl
Siegle COMBINATIONS
(T20 or
Type 10) FOR § 9_§
¢ Push-Pull
Triode Heee's & natural for the mediom.
(T20 or power amateur. 4 illaters . .
Type 10) Zliguﬂer-o;-;bler; % and 4 Am-
. LT to 12 atts InPUL
®: %mgled ;'l. Acl;L FROM A SINGLE KIT.
¢ kit circuits on
En‘? - most rlcxt'::l;l ::lu:e:lul‘u;n .t
(RK-39 and cigcuits on oldet vpes of
etc.) tubey that you probably have
® Push-Pull in your -ha:lg,
The new “*48.C” Ki
E(,ﬂ:“(’de lonl-l:ﬂ.l all ll‘:‘e":pn:rn You nee:
Bi-Push) FOR EVERY CIRCUIT — less
cFm'ty-Eiglﬂ crystal, wbes and merer.
omibinations

COMPLETE SCHEMATIC BLUE PRINTS
FREE WITH EVERY KiT

STANDARD
TRANSFORMER
CORPORATION

850 BLACKHAWK STREET e CHICAGO

ELECTRICI'I'Y

IN I2WEEKS AT COYNE

The great

“oyne Shops in_ Chicago have a worid-wide

reputation for trammg ambitious fellows for this big-pay

field in only 12 w
emptoyment se ce

. Then you get lifetime graduate
By my new plan YOU can take

advantage of their wonderful mechod of learning-by-doing
NOW-—no need to lose time and money while you strive
and save tO raise the necessary tuition.

I WILL FINANCE
YOUR TRAINING

I have a plan where many get
y traiming first. Then they have
overa year to pay for their train-
ing in easy monthly payments,
starting 60 days atter the regu-
lar 3-months traiping period is
J over, or 5 months from the day
they start scligo). If you will write
to me at once [ will send you com-
pletedetails of this sensational new
% plan. together with the Big Free
illistrated Book teiling all about
COVN

——

n

how many earn while
fearning and training you canget

¢ REEES /o Pt
9 NE ELECTRICAL SCHOOL

| seless theory.

S» Paulina Street, Dept. C7-82, Chicago, lllinais
R. H. C. LEWIS, President

pt.C7-82, 500 S. Paulina St., Chicago, I

Send me-ﬂ detalls of your '*pay- tu-hnn-altcr raduation’’
plan and )nurh:l‘ﬁ‘héc'ﬂnlo E

DEALBIRECT.. FACTDRY
PRICES! Many mode'll to
]ee! from:AC.DC:All-W
'm sets that operato like
city radios! Your name and
nddress on postcard brings
u NEW Bergain Cn(-lo::
. Gat details

lan and
agent-user pro ongwnl
GGLBENYO CO.
Dept. A-8. DEARBDRN MICHIGAN

(ZHIarnel] Sesma, Eder). Slogan: "Ecas Del
ulia

YVSRMO Maracaibo. \enezuela 5850 kec..
heard 5-9 pm., (McCartin.}

YVIRL Maracaibo, Venezuela, 5930 ke..
(Eder). dzulv 9-12 p.m., (l.opez, Beck. laime,
Roberts). Slogan: "R-uh'o Popular.”” Address:
P. 0. Box 247,

YVIRH, Maracaibo. Venezuela. G370 kc..
(Lder) signed at 10:45 p.n. (Unger). 8:30- 11

p.m.. {Schrock, Kidd). &30 ke, (Staley. Pat-
rick, T;\te) daily 5-10 p.m.. (Stabler, Unger)
11 am.-2 pm.. (Tolpin. Coover).  Slogan:

“QOnias de Lagos”. Address: P. O. Rox 31,
YV4RD, Caracas. Venezuela. 300 kc.. (Edet)
G270 ke heard 1030 p.an. (Howard, Ralat).
Stogran: *l.a Voz de Aragua.”
YVIRA. Valencia. \° enezuela, 3900 kc., 8:30
p.m. (Stabler).

West Indies

HIL, Trujille, Dominican Republic. 6300 ke.,
heard avound 6 p.m., (DeRuadhal) heard 8 p.m.

alat),

HISN Santiago. Dominican Republic. G135
ke. heard until 12:30 aan., {Hartzell) 6150
ke., 9:10-1¢ a.m., (Sporn) heard 3-8 pm.,
{Schrock).

HI7P, Trujillo. Dominican Repubhc. G782
kc 7:10.2:40 p.n.. (Skinner) I'»SOO . Slogan:

“Emisora Diario del Comereio.”

HISB. Tru‘nllo Dominican Republic, 3883
ke.. changed from 6(H0 ke. (Rirnie).

HI3X, Trujillo, Domm\c:m Republlc 15280
ke.. heard Hunday 201050 aam., (Sporn)
daily except Sunday. 12:10-1;10 p.m.. (l.opez).

HIBA. 'Frujil]o. PDominican Republic, 6450 kc..
heard :30 pm. (Ralat).

HIG. Trujillo. Domiinican Republic. 6280 kc.,
heard 3 p.m.. (Ralat).

HI1S. Santiago. Dominicarnn Republic. (420
ke.. signs at 8:45 pan., (Alired. Hartzell). Slo-
gan: “La Yoz o' E'pmola

HIN Trujillo. Dominican Republic. 12450

66243 ke daily 7-10 p.m. (Alfred. Eder,
l)ekuadhal l\udd) 12480 ke.. (Eder. Stahler,
Willinott. Blakebrotugh, Jaime. Howard).
Thursday and Friday. 6:30-9:20 p.n., (Blanch-
ard} 12530 ke.. (Gresham, Sesma, Chiaug,
Schrock, Coover).

HIT. HIV. Tryjillo,
B630 ke.. heard G840 pom.. (McCartin. Kidd,
Eder), used call of HIV. (Atherton).

HI1X. Trujillo. Dominican Republic, 6340 ke.,
Sunday 74001040 am.. 1'1105([11)' and Friday
12:10-1:10 p.m., and §:10-103:10 p.an.. all other
times, 12:10-1:10 pn. (irom veri.) (Goetz,
Sakely. Rabat. Brown. Blanchard. Tate. Birnie,
Eder). Tuesday and Friday. 8:10-10:10 pa..
(Schrock, Sakely), Sunday 7:40-10:40 a.m.. rest
of week except Fn(h) and Tuesd;w 12:10-1:10

Dominican  Republic,

p.m.. {Law. Tate. Sekach. McCartin).

HI2X. Trujilla. Detninican Republic. 11960
ke.. Tuesday and Friday. 8:10-10:10 p.ni.. ({rom
veri.). (Schrock. Sakely, Hartzell: Eder. Mi-

chaels. Segach. Coover).

HIZ, Trujillo. Dominican Republic. 6316 kc..
heard 6:30 p.m. (Ralat).

HI3C. La Domana, Dominican Republic. 6730
ke.. heard 7 p.m.. (Ralat)

HI1]. San Pedro de Macoris. Dominican Re-
>ublic.” 3865 k.. heard 8 p.m., (Ralat) 5885 ke.

eard xl’rc"ularl\ (Rodriguez, De Ruadhal).

HI1A. Sanriago. Dominican  Republic, G183,
ke.. heard 9:15 p.m.. {Ralat).

HI3X. Truj:llo Dominican Rennhllc 15270
ke.. (S1Lel\) heard Sundav 7:30-9:30 pan..
(Micaels). 153200 ke.. (Beck).

HI2D. Tiuwjille. Dominican Republic. 8970
ke.. heard G p.an.. (Ralatt). Slogan: “La Vo:z

de la Accion Catolica.”

HI4D. Trujillo. Dominican Republic. G355
ke.. heard Suaday 9:45 am. and on. (Nalat).
COCD. Havana, Cuba. G130 ke, daily 7 1o

1 a.m., (from veri.}. (Frederick) 6120 kc.. (Mc-

“artin)  heard 2 a.m.. (Becker) 11430 ke..
(Hendry). Sunday 1.3 a.m,, (DeRuadhal. Kidd,
Duncan. Sesma. Lindaer. Duncan). Slogan:
“l.a Voz del Aire.” Address: P. O. Box 294,

COCX. Havana. Cuba. 11450 ke.. clock
chimes and child crying. heard 8 p.m., (Mc
Cartin. Eder. DeRuadhal) daily 4-12 pm. on
11600 ke, {Kidd. Fider) heard on 11530 kc..
{Herzog. Sesma, Coover. Goetz). Slogan :

“Radio *hilco.

COCH. Havana. Cuha, 9128 ke.. daily T a.mn.-
12 midnight, (Bittner. McCartin. I'.de: Wittig,
Dekuadhal, Sesma.  Wollenschlager. Kidd.
E Heudry, Kashimoto). (from veri.)

cr,
(Goctz).  Address: (General Broadcasting Com-

pany. 2 B Sireet. Vedado, Havana.
COCO. Havana. Cuba. 6010 ke.. daily 6-11
.m.. {Bittner. Sesma. McCartin, Eder. De-
Hendry. Ralat).

{uadhal,
OCQ. Havana. Cuba. 9740 ke.. daily 7 a.m.-
12 midmght. (Bittner. Eder) 9750 ke.. (Hendry,

Law, DeRuadhal. Wollenschlager. Kidd. Eder),
signs at 1 a.m.. uses sounds of motor car. huzh
babv's cry. and bell and two chimes. (Sargent.
Blakebrough. _Sesina. Hendry, Kashimoto.
Coover, Goetz).

COCA, Havana, Cuba. 11960 ke, signed

Tuesday at 12 am. (Hartzell).
C

CE. Havana, Cuba. 24.5 meters. heard

also on 34 meters (Randle).
CO9XX. Tunica, Cuba, 15555 ke.. heard
8:32 p.m.. requests reports, (Chambers). 14650
ke.. (Kentzel. Shamleffer).  Address: Frank

Jones. Tunica.
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Observer E. R. Rances of Gingoog,
Oviental Misamis, pases at his door-
siep for tirs picture.

COJK (coojQ).

Cumaguey, Cuba, 8663
. heard 5:30 and 8:30 pave.,

relaved by COSR()

on 14 me.. (Howard). leard 812 p.n., velays
L\‘Ui\ requests reports (Gallagher), heard

:35 pan, (Chambers. Fallon. Hendry. Alfred.
\utlus), weekidays 53-8 pom.. (Hartzell.
Schrock, Skinner, Shnmleﬁcr) 14122 ke, also.
{Patrick. Hartman, Rosa). Stogan: "COJK.
the Kenneth Radio Stat'on”. *Radio Zenith.”

H P'ort-au-Prince. Ilaiti. 24920 ke.. heard
around X:0 pon.. (Delinadhal. Eder). daily
T-9 p.an.. (Hartzell) 3.5 50 am.. (Sporn).

H Port-au-Prince. Haita, $640 ke., heard
T:20 pan.. (faime), 1.2 pan. and 7-8 pm.
(Gossett).  Address P. O. Box A-117.

H heard

H2T. Port-au-I'rince, Ilaiti, 11570 ke.,
1030 poe, { Reek).
‘“Radio Suracao’”™ CUR

OM. Curacae. Dutch

West tndies. W80 ke.. schedule daily 6:36-8:36
p.m.. (Skinner, Michaels) 9445 ke, 7:30.9:10
pan. and irregularly. (Partner. Sakely).

FZF (?) Martinigue.
9450 ke.. no call, given,
am.-12 50 ).m..

French West Indues.
schedule daily 11:
6:15-7:15 am.. 89 p.o1., (from

ann.}, (Robinson. Partner. Croston).
Oteania
VKBLR, Lyndhurst. Victoria. Australia, 9380

ke Sunday to Fridav 3-8:30 am.. Saturday
10 p.m.-8:30 am.. (ivom veri.). (Alired. Eder,
Chokan, Law, Harizell. de Rundhal, Hendry},
requesis reports, (Sporn, Dressler. Sesma).

VK Melbourne, Australia. 9500 kec..
signs 7 a.m. on weckdavs. {Myers. Eder). 9510
ke.. (Rala). Monday to Saturday 4.7 aam..
(Lunmuke, Lindner). daily 6-7 a.m.. (Dressler.

Hendry. Sesma. Sporn). Address: 47 York
Street. Svdney.
DN ke, irreg.

VKEME. Perth.
schedule. (Smith. Hodgkyns. Rder). testing 6
am, {Hartzell). 68 a.m.. Monday to Satur-
dav. no Sunday transmission. (de Ruadhal.
Skipworth. \Wiilimott. Blakebrough. Iartner,

Address: Applecrass. Western Aus.

Schirock).
tralia).
VK2ME. Svdney. Aunstralin. 9390 ke, 10:30
1280 an,e (lmmicke). 9310 ke 4:10-
(de Ruadhal). 10483 kc.. 6-7:30 a.m.,
(Stabier. Randle. Hare).

VEKIMI, “Kaminbla”,
6:45-7:30 am.. three times weekly, (Schvock).

ZMB]J, ““8.8. Awatea’, Australia. 8845 kc.,
(Poll). will no longer broadcast. {Nemp).

FOSAA, Papeete, Tahiti. 7100 ke.. 10:55
p.m.-12:30 p.om.. (Rodriguez, Staler), Tuesday
11-12 pm.. (Sporn).

KKP. Kahuoku. Hawaii, 16.030 ke.. {Robin-
son}. Saturday 9:30-10:30 p.mv. also irreg:
Sunday 10 p.m.. (Schrock. JTordan), Saturday
Shamieffer),
(Blanchi-

8-5:30 p.m.. {(Kentzel,
Hawan. 11,680 ke,
(Kemp).

KIO. Kahuku.
ard. Michaels. Kemp).

KOH. Kahvuku. Hawaii. 144920 ke.,

KRO. Kahuku. Hawaii. 5840 ke, (Kemp).

VPD2, Suva. Fiii Tslands. 9340 ke.. daily
3:30.T a.m. except Sunday. (‘cal\el\) {720 ke.,
(Robhinson. Blakebrough). 9320 ke.. (P-\rmer)

ZLT, Wellington. New Zeahnd 11033 ke.,
12:20-1:15 a.m.. (Sporn).

ZLT4. (ZLT?). New Zealand, 11,050 ke,
rela¥s VLK. 4:30 a.m.. (Croston).
Readers Who Are Awarded “Honorable
Mention” For Their Work In Connection
With This Month’s Short-Wave Report

Lionel White. William Beard, P. L. Patrick,

Australia,

pm
B .,

Australia. 499 meters,
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Carl and Awvne lder, Milton Horstman, J. R.
Iodgkyns, Allan B, E. Goetseh, Enrique A, Q.
Ziegler, \W. L. Bauer, William Il. llawkins,
M. 1. Markuson, R. W. llendricks, Irank
Sakely, Sr,, Sumuel Tolpin, John V. Blecha,
Jack Staley. LFlmer R. Fuller. . \Westman.
Clarence Ilartzell, Dan T. Wollenschlager, Don.
ald Kav Becker. R. j. Albott. R, T. Coales,
Elmer Duncan, Thomas P, Jorvdan. R. C, Messer,
Norman Gertz, CGeorge Hare, 1. 1. Magrie.
Walter H. [Lorvig. [Herutan Ruppert, Earard
e Ruadhal, Alfred 1. Anderson. Shokichi
Yoshimnra, W. F. Herzog. William_ W. Og-
leshy. lr., Norman llendry, Wade Chambers,
Charles R. Wilson, Elihu Fein, Al Donofri.
Melherson, Robert Moss. Franeis J. R, lurke,
. ). Hurtt, Thonmas Randle. Wm  Skinuer,
Rubert Pierce. Jr.. K. Willmott, Herman H.
Faorester. Harmiast Kidd., Oscar Wesiman, Leon
Stablet. Albert Aichaels. N. C. Smith, ). Ralat,
Taha Tate. Fred Atherton, J. Sanders, H. Sar-
gent. Kenneth [hvessler, V. M. [Poll. [Fleteher
W, Jlartman, Irving Spern. E. wW. Turner,
Rolert Pinkerton, Den Parsons. Buruell Unger,
Harold E. Schrock, R. I©, Shamleffer. 1. E.
Wittig, Thoms Fallan. Jr., Ernest Law. Grace
M. Reek. Bill Rebinsen, larald E. Linduer.
Rohert L. Blanchard, Orville Brewn, Armand
A. Roussv, R. F. Stevens, Arthur Iwmicke,
Jolm 8. Chokan, Jr., Earl (i, Marshall. D). Skip-
worth. Ernest Law. 13. Summers Smith, John
Frederick, Simon MceCartin, William R. Goetz.
Daniel R. Bittner. Fred W. Alfred. Warner
Howard, Charles F. Myers. |. Wendell Partner,
Jose L. Lopez. Erroll K. Birnie. Yoman llendry,
Wells Gresham. fore Rodrigues Rivas, Oscar
Jaime, Jr., Thomas Randle, A. Blakehrough. E.
Scala, Jr.. Lester 1.. Woeod, Arthur R. Ruiz. J.
.. Meckium, Jerome Roberts. Li Chi Chiang,
Virgil Gozsett. I'evton Black, A. 5. Nutkis. G.

Gallagher. Thomus W, Waleczak. Thomas
lilack. R, Kashimoto, Finest IWKristot. Barry
Sesma. Harry I Kentzel. Paul R. Silver. Paul
B. Silver, Ir.

“Philharmonic” Receiver

(Continued from page 83)

of pressure which will insure perfect con-
fact vet permit smooth and easy tuning-
control action in the finished receiver.

To further check for mechanical per-
fection in the operation of the tuning con-
trol. each dial and dial mechanism is
mounted on a specially developed iest set-
up, the mechanical resistance of which is
twice that of the variable condenser in the
receiver. Iwven under this couble load no
slippage is tolerated as the dial is rotated
throughout its entire range in both direc-
tions.,

Spuce does not permit a description of
all of the test madc on other parts but the
forezoing description of tvpical tests will
convey some icdea of the thoroughness with
which guesswork is avoided. All of this
testing is done before the paris are put in
stock. It requirez a good deal of time and
work to make these tests but it is more
economical to cull out substancard material
before it goes into a built-up receiver—and
likewise safer hecause some defects, if not
cauzht in preliminary tests might not be
evident in the operatien of the completed
receiver until it has been installed in the
owncr's home.

Strange as it mayv seem. there was not
a single conventional tube tester in use so
far az we could observe. In view of the
fact that the “I’hilharmonic” employs thirty
tubes. and in many of the circuits the tube
function is extremely critical, this seemed
rather odd. Yet the explanation is simple.

When tubes come in from the manu-
facturer. they ave first put in ageing racks
where they are operated for twelve hours
continuously at flament voliages slightly
higher 1han normal. Experience has shown
that not only will many faulty tubes give
up the ghost under these conditions, but
the good tubes will be stabilized by this
process. Beyond this no other preliminary
tests are made on lubes because it is be-
lieved that the ultimate and conclusive test
of a wube is its operation in the receiver.
If, after a receiver has been assembled and
wired, tests show it to operate up to stand-

ard, it is obvious that the tubes must he
good. If one or more tubes is faulty, the
condition will be shown up by sub-standard
operation of the receiver.

The assembiy and wiring of cach receiver
is definitely a hand operation. There are
ng “production lines” or anything smacking
of the mass production of the usual radio
factory. Everything is, of course, stand-
ardized for the sake of general efficiency
and uniformity, just as is the case in the
manufacture of the fnest Swiss watches,
for instance. But individual responsibility
of the cxpert workers is detinitely fixed,
and pride or workmanship is apparent at
every turn. There is none of the hustle
and bustle—the forced production—of the
conventional shop. Instead there is an at-
mosphere almost of leisure as the workers
painstakingly pursue their handicrait. These
are the impressions gained by an outsider
visiting the construction laboratorv—and
that they are correct is evidenced by a
glance at the records of the individual
workers which show that it is not at all
unusual for a man to go through an entire
week ol chassis wiring, for instance, with-
out overlocking a single connection. without
a “cold solder™ joint or any other imper-
fection in the work he turns out.

When the chassis assembly and wiring
has been completed it starts through a
lormidable series of tests. Here are the
engineers who are highly specialized in their
various functions of testing, aligning, ad-
justing aucdio filters, etc. 'The tubes are
inserted in their sockets and these same
tubes, used throughout the tests, are the
ones that go to the owner in that recciver.
After all this checking, double checking
and adjustment, the receiver is apparently
tinished-—but it is by no means ready for
shipment to itz owner. There is still the
final “rack” test.

This “rack"” test consists of placing Lhe
tinished chassis and its own power supply
unit in normal operation for a period of
twelve hours, an hour “on,” an hour *off,”
etc. This alernate heating and cooling
represents Lthe final effort to bring out any
defect or weakness which may exist, either
in tubes or other components. After this
12-hour period the receiver is removed
from the rack and again goes back for test.
If any of its characteristics have changed;
the cause is determined and corrected and
then the receiver goes through the entire
series of tesls again, including the 12-hour
rack tests.

It is then—and then only—that the
receiver is ready for its owner. It is as
perfect as sclence can make it, with every
possible precaution taken to insure con-
tinued perfect operation after it has been
installed in the owner's home.

That is the storv of this truly
“laboratory-buiit” receiver, told in brief.
Actually it goes far bevond this. No men-
tion has been made, for instance, of the
collaboration of the Scott Laboratories
with tube engineers which has resulted in
improving tubes to bring them up to the
standard required hv these laboratories—
improvements which the 1ube manu-
{acturers were then at liberty to incorporate
in their tubes for retail sale, thus benefiting
the radio industry as a whole.

Next month a second article will incluce
a technical description of this 30-tube
receiver with a record of some laboratory
measurements made on it. TFollowing that
will be a report of its behavior and ac-
complishments during the “on the air”
tests which are now being conducted by
Ranto NEws.

COMING NEXT MONTH

New Amateur Department for

Calls Heard
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TALK-BAK-

The first word used to abbreviate
inter-communication systems.

‘NOKO L-

The first small permanent mag-
net dynamic
speaker to be
used in Talk-
Bak# 8Sys-

tems.

Mode! ;gz T.B.

Maodel 688’2 T. B.

Write for information regarding
these brand new speakers manufac-
tured especially for Talk-Bak® Sys-
tems and requiring no equaljzation.

Ask for the name of our nearest
distributor.  Wright-DeCoster  dis-
tributors are always anxious to co-
operate.

Wright-DeCoster, Inc.

2255 UNIVERSITY AVE. S§T. PAUL, MINN.
Export Dept.—M. Simons & Son Co.. New York
Cable Address: ‘‘Simontrice’

Canadian Office: Associated Sales Co.. Guelpli, Ont.

“Copyrighted.

A COMPLETE N Ew (R],]3

FOR SALES AND PROFITS

FOR cusiomer satisfaction

Use G-E RADIO TUBES

GENERAL (5 ELECTRIC

APPLIANCE AND MERCHANDISE
DEPT., GENERAL ELECTRIC CO.,
BRIDGEPORT, CONNECTICUT
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EFFICIENT

RELIABLE
{ °
MODERN

KEN-O-TAP

The Practieal Solution to the
Modulation Problem

KEN-O-DRIiVE

The Modern Answer to Critieal
Driver Operation

KEN-Q-DYNE
The Precision Method of Matching

Output Tubes to Speakers
| @
KEN-O-LINE

The Efficient Coupling Device
From Universal Line

Ask Your Dealer For Our 16 Page “T"
Line Catalog Which Contains a Large Sclec-
ton of Modern Audio Circuits.

KENYON TRANSFORMER CO., INC.
8§40 Barry St. New York, N. Y.
25 wWarren St.. New York. N, Y,

Export Dept.:

—

|
|
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SERVICEMEN!

THE SWING IS TO
INTERCOMMUNICATORS

Privacy is essential, No installation com-
plete without individual! phones. Investi-
gate at once.

Write Dept R-2

TRIMM

RADIO MFG. CO.

177¢ W. Berteau Ave., Chicago, Il

S?

To rapio: 5. 9L .

IsT U'!

QSA
RX: 1-o—v—1—z
REMARKS: Qe o nf  TrK__ v

Qse
Dxﬁf.ﬂ <

Q.R.A
M. MOZOOMDER
e13 I R. 4. Q.C. €2, LTD-

RADIO HOUSE.
AFOLLO BUNCER SOMPAY

The “Ham” Shack

(Continued jrom page 90)

| particularly in metropolitan districts where
there are many stations opetating at one
time. By using a good direction2] array
it is possible to almost completely “lick”
the interierence problem on this band.

Qur tests on 5 meters were made with
hali-wave antennas of types commonly
used for transmission and reception. The
transmitting antenna was a Johnson “Q”
and the receiving aerial a vertical 8-foot
rod with a single-wire feeder attached sev-
eral inches irom the top. The receiver used
was a super-heterodyne using *acorn” tubes.
The major advantage in using the transmit-
ting antenna in this case was that ignition
and other forms of clectrical interference
were almost completely eliminated. How-
ever, stations could be heard with the “Q”
that were not audible with the other
antenna.

In proportion to the improved reception
obtained, the incorporation of switching
apparatus in (he amateur station is well
worth while. The electrical system used
for accomplishing the change-over irom
transmitting to receiving positicns is gov-
erned by both the feeder system used and
the amount oi money available for equip-
ment. However, at most, the cost is only
a few dollars.

Simplest, oi course, is a manual change-
over switch—a double-pole, double-throw
unit. If low impedance {eeders are em-
ploved insulation is not an important facter,
As a matter of fact a so-called “anti-
capacity” switch may be used with a
twisted pair or concentric feeder line having
an impedance in the neighborhood of 72
ohms. If a 600-ohm line is used it is ad-
| visable to have greater spacing and more
! adequate insulation. While not a factor in

the case of the matched-impedance line that

is without standing waves, in the case of
the tuned feeder, the switch should be as
near as possible to a current note. If

parallel tuning is used on such a line a

high r.f. voltage might be applied across
| the switch necessitating good insulation to
avoid high losses.

The most efficient and practical method
of providing for antenna change-over is the
use of a relay switch that will automatically
connect the antenna to the transmitter
when the plate power is applied, and to the
receiver when the transmitter is switched
“off.” All commercial manufacturers of
relays arc now making special units for
antenna change-over. They are available
| in both battery and 110 a. ¢. models. These
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units are electrically operated double-pole,
double-throw switches and most of them
are equipped with silver contacts so that
a good connection is made. They may be
mounted at the top of the transmitter or
any other convenient place in the operating
room. A feeder line of the same type, used
to link the transmitter with the antenna,
should be brought down from the relay to
the receiver. The antenna-relay magnet
¢oil may be connccted in the same cireuit
with the plate power switch so the change-
over will be virtually automatic. Usuaily
these relays are connected so that they idle
in the “receive” position and have current
applied when the transmitter is in opera-
tion. However, there are other types
available will “idle” in either position, it
being necessary to press a button te change
from either position.

If a single-wire feeder system is used, of
course only a single-pole, double-throw
switch will be required. However, with this
type of antenna, not much improvement
over long-wire antennas will be obtained.
Due to the lack of cancellation in the
feeder circuit, the feeder wire may be iree
to pick up electrical interference. As a
matter of fact this type of antenna will
tend 4o function as a Marconi type when
used for reception.

One important consideration when using
the transmitting antenna for reception is
to provide proper coupling to the receiver.
Most modern receivers are equipped for
either a doublet-type antenna or a con-
ventional “ant” and “gnd” arrangement.
However, it is important to look up the
impedance specifications for the “doublet”
connections. Most receivers are designed
to couple to a 300 or 400-ohm line, and
therciore, if the transmitting antenna trans-
misgion line is of lower or higher impedance
it is necessary to prowvide a coupling trans-
former. A simple unit of this type consists
ol a 30-turn coil wound on a 1-inch form.
Taps should, be provided at every five
turns. If a low-impedance line is used only
a small number of turns are used between
the feeder wires on the coil; if a high im-
pedance line, more turns are used. The
tuning condénser will provide variability
that sometimes is helpful, although when
once adjusted it is not necessary to vary it
for a given band.

Also there arc a number of commercial,
doublet, coupling transformers available for
different tvpes of antenna. Most of thesc
are designed for coupling low-impedance
lines to receiver as this type is now almost
universally used for receiving doublets. Also
if the receiver has no provision for a
doublet antenna—merely an “ant” and
“gnd” terminals—a doublet coupling trans-
former may be purchased. Most of these
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unils consist of a primary and secondary.
They are essential to the successiul opeéra-
tion of a doublet antenna on receivers in
Lthis category.

If such a coupling unit is purchased it is
advisable to get one equipped with a static
shield between primary and secondary
windings. This shield will keep out the in-
phase signals and noise picked up by the
line, while the out-of-phase signals picked
up by the antenna itseli will pass through
to the receiving set.

Practically all amateurs spend much
money on their receiving equipment. Com-
mon practice today is to buy commercial
models.  Yet, many who spend more than
5100 and in some cases as much as $275
for receiving equipment, use poor acrials
with them with the result they frequently
are dissatisfied with the results from their
‘expensive” receiver t(hat some one clse
recommended so highly (hey decided to
buy one like it. Good receivers need good
antennas to perform as the manufaciurers
claim they will.  And all the commercial
receivers tested by the writer in the last
few wears have met these periormance
ratings when used with a good antenna.
The transmitting antenna is usually a care-
fully designed and cut piece of amateur
equipment, so why not use it for reception
too?

CALLS HEARD

By M. J. Markuson, Fitzsimons General

Hospitai, Denver, Colo.. on 20-meler
mhone: VK2ABG, VKIZHF, VK2ZC,
VK3MR, VK4JU, VK4IN, VEKVD,
OAAB.  OAJAK, OAIAC, 0MNQ,

CE3DW, XEILN, XEILC, KoNTZ and
KeMVY,

By H. E. Golely, 126 Collver Avenue,
Bognor Regis. Sussex, England, on Z20-
meter ‘phone: W3FIH, W2HTO, W2IXY.
WILO, W3FIU.

By Warner Howard. 632 South Fetierly
Street, Los Angeles, Calif.. on 20-meler
‘phone: PR3IWI, PRIEB, PKiPM, PR1Z7Z,

PKIDX, PK1AR, PKIVM, PR3IGD.
KAIAP,  KAIAN, KAIER, VK3LA,
VK4VD, VK4JU, VK2GU, VKIABG,
VK3IAMR., VKILX, VK2ADV, VK2AT,
VK20G.,  VK3PL, VK3HF, VRK2vV,
VRIGG, VK?2ZC, VK6MW, VEK3IRW,

NUSHW, vS8204, ZU6P, ZD1j R, LUKV,

LUIBA, LU7AD, CE3DW., HCIABM,
HKsLB, HK3RC, VYVIAP. VPIWP,
OAIAC, 0A4AQ, OA4AK, OAJABR and
SM7UC.

Wins Amatcur Award
(Coutinued from page 91)

desigznated permaneni custodian of the
trophy. Under the terms of the award. the
trophy will be presented annually “to that
individual who, through amateur radio,
in the opinion of an impartial Board eof
Awards, has confributed most usefully to
the American people, either in rescacch,
technical development or operating achieve-
ment, and to be open to all amateur radio
operators in the United States and Canada.”

Mr. Stiles’ heroic feat began when he re-
ceived a distress message from the CCC
camp's amateur station at Renovo. The
town was isolated and badly in need of
food, clothing and medical supplies. Whzn
wrecked telephone lines prevented refaving
the message Lo the Governor in Harvisburg,
young Stiles struck out on his own for
Renovo. The local Red Cross coliected
supplies and a CCC truck and crew was
put at the operator’s disposal. The equip-
ment of WBDPY was moved aboard and
the 68-mile dirt road tirip skirting the
swelling river was begun. Against terrific
odds of washed out bridges and land-

slides, temporary roads had to be cut out of
the mountainsides. Yet, in less than seven
hours, the truck was within five miles of
the stricken town., The road ahead was
washed out and Mr, Stiles plunged into the
current to see if ithe water could be
forded. Finding no bottom, he clambered
out. By 5 am. they reached the town and
a hali hour later the station began flashing
out its relief messages. Sleepless for two
previous night, Stiles kept pounding out
messages [or twentyv-four hours. He was
in a state of nervous collapse when he
was relieved by two relief operators from
State Colleze. Pa. He is modest about his
feat and prefers to speak of it in terms of
his transmitter’s rather than his own per-
formance.

WSDPY serves as the net control station
of the Army Amateur Radio System fov
Pennsylvania. Mr. Stiles is technical editor
of *“The Mason Dixon Stradler.” monthly
radio publication of the Army Signal
Corps. He is a railroad locomoltive electri-
cian by proiession,

The talk at the presentation luncheon
bv FCC Chairman Prall was in tribute to
all amateurs. Mr. Prall declared that the
award svmbolized the development and
progress of a great service; a service of
tremendous importance to the nation.

“The contribution ol the amateurs of the
radio art,” he said, “is not confined to the
job they do in emergency communication.
Since the early days of radio, the attics
and basements of thousands of ingenious
amateurs have served as laboratories from
which have come many valuable technical
improvements.”

The FCC chairman pointed out that the
U. S. A. has approximately 47,000 am-
ateurs. This number constitules ahout
three-fourths of the amateurs of the world,
he said, and they stand readv to perform
whatever service the nation might require.

‘Peacetime emergencies,” he said, “find
them readv and competent to discharge
important duties, and in the event of war
this nation would again have trained per-
sonnel which would provide the most
eificient communication call of anv nation
in the world.

“As chairman of the Federal Communi-
cations Commission, [ wish to assure the
47,000 amateur radio operators of this
countrvy of our sustained interest in their
problems and their continued welfare.
The Commission has always maintained
and [ think we will continue to maintain
a liberal attitude toward the amateurs.
We recognize that the service they have
performed and can perform in the fuiure
is one of our countrv’s great assets. \We
will continue 10 encowrage the development
of the amateur movement.”

In thanking Mr. Paley for the award,
the voung amateur remarked  “I do net
consider this as my reward, but a tribute

EXT)

1o and recognition of all ‘hams’.

The DX Corner
(Broadcast Band)

(Continued from page 113)

fiell Avenne. Dubuque. lowa.

Observer Glover (Ponca City, Okla.}: “In a
recent issue of Ravin NEwWs my name was hListed
among the ohservers for Ohio. Would appreciate
it if vou would se¢ that i1 is properly listed un-
der Oklalioma heveafter.”” (This correction will
most certainty be made-—kKd.) ‘“listeners might
look for our new loeal station WEBBZ which
gperates with 250 watts on 1200 k¢, each night
until midnight. B8 T, KCMO, 1370 ke.. .1 kw,
hroadeasts a  specinl  program  every Sunday
morning from 1 to 5 E.S.T,

Observer Hunt. {Encinitas, California): “The
best reception experienced during the season

(Turn to page 126)
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Around the corner
from you there's a P.A.
prospect. Combine «
little sales energy with
the fine Lalayelte line
of P.A. Systems. and
your cash register will

start to hum. There's
a Lafayette System to
iit every iob. Get the
FREE catalog and see
this array of P.A. Sales

boosters.
Look at this Buy! 20 Wait Portable System
with Slip-in case, Nothing else $82_95
to Buy. Ready for Operalion,

Model BEO-P

WHOLESALE RADIO SERVICE (0 i

NEW YORK, :I&:..CHICAGO. ILLLATLANTA. GA.

¥
100 SIXTH AV € 901 W. JACKSDN BLVD.

‘BRONX, N. Y. NEWARK JAMAICA
3828 J0RCHAM kD, ¥ 210 cINTRAL AVEL T 90508 - S STRIET

430 W. PEACHTREE 5T., N. W,

I WHOLESALE RADIO SERVICE €O, INC. 1
B 100 Sixth Avenue = New York, N. Y. '
1

i
1 Rush FREE catalog No. 68-2H7 []

...STATE.

P\ON\:‘ER

anufad
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USE C-D CONDENSERS

The smart servicer takes no chances
on having a service job “fall down™.
He uses only those parts which
have been proven 1o be Quality
parts!

Don’t compromise with quality—
use C:D condeunsers in ALL your
service joh:—vow’ll find that the
iobs stay PUT!

. There’s a C-D replacement con-
denser for every requiremen!
And a mere handful of C-D Dwarf
Midgets, Tvpe KR, will service
over 5,000 different receivers.

" More than 1,000,000 C.D condensers are
1 sold each week! Such ccceptance can
oniyresult from GENUINE SATISFACTION!

See them ot your local jobber or
' write direct for Catalog 134-4.

| WET & DRY ELECTROLYTICS
- PAPER & MICA & DYKANOL

CORNELL-CUBILIER CORPORATION
1017 Hamilten Blvd., S. Plainfield, N. J.

CORNELL D) DUBILIER

EASIER and FASTER

to LEARN CODE
and Acquire SKILL and SPEED
with the

CANDLER SYSTEM

Gain more speed by following CANDLER
principles of c¢oordination—essential to
High Speed Telegraphing. It's so easy—
like playing a game. It teaches you
Automatic Sound Sense. You will be as-
tounded at your immediate progress—
and marvel at the SPEED and ACCUR-
ACY that will soon be yours. It's so easy
and so inexpensive you'll wish you'd
started months ago.
Book of Facts

F RE Write Today!

CANDLER

SysTEM Co.

Dept. N8,
Asheville, N c., U S.A

LEARN
MIDLAND'S

Color-Coded Extension Training fits you far hetter radlo Johs
—prerares for future \ﬂe\lslnn -onportunitics.  Backed by
5000.watt Columbla hasle networ nmmicnslmg station.
I\'MBC. Graduntes l}lla]lﬂv(l to take Government operator's
. Lifeilme employiment v.crv Al nl.‘cessm?’
mbu “home ho |wm exberl mc-mx Tfurmnished:
ill\lnllau.'d lessms O lahoral manuais. After “home
ralninf.”’ bus ticket lo Kansay CIt¥ for 4 wecks' 1
lnmlm. in laboratories. Get facts—wrile for free catalog.

MIDLAND TELEVISION, Inc., Power & Light Bldg..
110 W. r14th St., Kansas City. Mo.

It's

WORTH IT, but I only charge §9.50

This scml-automatle key makes It e'wy to seml! Dot
stabllizer cquipped.  Setlected mam-sprin Marbleite
finlsl base stays put. Chromjum mohl p'u'u
heiftht for tivel esx rhythmlie sv.-mi N
Key only £ rder  Tocl;
Struxm l\t.'y—bo ever—onl
L1 Immediate delivery.

» ac
I3 Sae “Oreniptor
Wrile for complcte dope

on aither Mae hems of wemendous help 10 radio ops.
1 —175-CongreSs St., Boston, Mass.
WORLD S CHAMPION TELEGRAPHER.

RADIO TELEVISION
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WHAT’S NEW IN RADIO

Witriam C. Dorr

{Continued from page 72)

D.C. frid vohtage 80 100 250~ 360 v.
Peak v.1. grid voltage 200- 230 v, 29¢- 320 v.
D.C. plate cucrent 200- 200 nu. 200- 200 ma.
D.C. grid current

[apprax. } 15- 15 ma. 2. 1ma
Drlving power

{approx.) 45 30w, 43- 50 w.
Power output

(approx_} 165- 200 w. §5- 200 w.

Portable P. A. System
This new portable 3-watt amplifying
svstem a product of the Radolek Company,
is particularly suitable {or window demon-
strations, auction sales. lectures, and all

other applications requiring sound equip-
ment of low power. The amplifier em-
plovs a tvpe 6F5G tube in the input high-
gain circuit, a type 6B5 dual-triode tube
in the output stage and a tvpe 83 tube
serves as the rectifier. Field current is pro-
vided for an 11 inch, 2,500 chm dynamic
tvpe speaker. The complete svstem in-
cludes the amplifier, tubes, speakers, a dou-
ble-button microphone mounted on a ban-
quet stand, and all necessarvy cables and
plugs.

New World Time Radio Clock

DX listeners will welcome this simple, in-
expensive world-time radio clock just in-
troduced by the Roto Calculating Devices

Ti= = » = U W N )

Company. By revolving an attractively-
colored disk, it is possible 1o determine the
correct time in other parts of the world In
comparison with the time at the user’s sta-
tion.

New Dial and Higher Fidelity

A preview of the new 1038 RCA radio
receivers, disclosed several advances, which
no doubt will receive a great deal of ai-
tention and which are in all probability
an excellent indication of the trend in radio
receiver design for the coming year. One
of the most interesting features of the new
sets is the “overseas dial” with individual
tuning bands for the 49, 31, 25 and 19

meters. Super bandspread scales expand
each of the four principle short-wave
bands to a total range of 9% inches.

Other new developments include electric
tuning with automatic frequency control

www americanradiohistorv com

and greater perfection in tone quaht) The
model iliustrated is the 813K employing
13 tubes and capable of providing 20 watts
output power.

New Line
of Variable Condensers

An announcement was recently received
irom the Hammarlund Manuiacturing
Company on their new series of transmit-

ting condensers. Known as the MTC
series, they are available in both single and
split stator units in capacities ranging
from 20 to 330 mmid,, and in breakdown
voltage ratings from 1000 to 6000 volts.
Thorough Isolantite insulation and a silver
plated Bervllium contact wiper are used
for low loss. The condensers are designed
ior either panel or baze mounting.

A Good Idea

The Eveready “B-C” battery container
announced by the National! Carbon Com-
pany. is made from strong, durable cor-
rugated board and can hold three large size,
heavy duty “B’ batteries, such as Eveready
“Super-Layerbilt” No. 386, and three 412
volt “C” batteries. All the connections to
the battery cable are made inside the
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package, the cable passing through a small
round hole in one end. The batteries con-
tained in this manner add a finished ap-
pearance to the radio installation.

Powerful Portable P. A.
System

Here is a compact 6-tube portable sound
svstem manufactured by the Setchell Carl-
son Company, designed to deliver 25 watts
of undistorted power. The amplitier em-

ploys the following tvpe tubes: two 6F35s,
one 6N7, and two 61.6s connected in push-
pull in the output stage. It has input con-
nection arrangements for 2 microphones
and phonograph pick-up. The output im-
pedance is 250 ohms.

New Test Equipment

Two new test instruments have just been
announced by the Radio Citvy Products
Company. The tube tester, model 3086, is
designed not only for present-day tubes but
also to be adaptable to virtually anv
changes in tube engineering likely to be
introduced.

The new signal generator, model 701,
features a constant impedance, ladder net-
work, 35-step attenuator giving outputs
rancing from | microvolt to 12 volt, a di-
rect-reading 474 inch dial with muiti-color
frequency bands calibrated from 125kc. to
60 megacveles as well as other attractive
spectfications.

Delivers 35 Watts

The Clarion model C33 portable sound
system, manufactured by the Transformer
Corp. of America, features easv installation

and operation The output circuit has pro-
visions for the connection of additional
loud-speakers. The amplifier has a rated
output of 35 watts peak and it employs
8 tubes in all, including two tvpe 6L6%s
which are used in the power stage.
Tiny Pre-Amplifer
The United Transformer Corp. introduces
the compact preamplifier shown in the ac-
companying ilustration. Operating voltages
for the two tubes are supplied from the
main amplifier, The tubes emploved, com-
prise a type 6F5 resistance-coupled to a
6C5, and the rated gain is 60 db. The

put circuit is high impedance and the
output provide univerzal line connections.
It desired, a separate power supply is
available.

Singapore, Malaya—The British Malaya
Broadcasting Corp. opened its new broad-
casting station on March 1, 1937. The
station operates on a wave-length of 225
meters; transmissions arc in English,
Chinese, Malay and Tamil.

The Technical Review

{Continued from page 113)

Myl---Service booklet. Readrite Meter Works.

My2—Folder on small moiof-driven *Handee"”
tool. Chicago Wheel & M.g. Co.

My3—Hesistor catalog. [nternational Resis-
ance Co.

My4-—Instrument manual. ESupteme Instru-
nients {lorp.

My5-—D. Van Nostraml Company’s general
book catalog.

My8—Volums control guide. Central Radio
Laboratory.

My7—Latest parts catalog. \Vholesale Radio
Service Co.

My8 (Condenser catalog. Selar Manufactur-
ing Company.

Jel—Circulars on power equipment. DPioneer
Gen-E-Motor Corp.

Je2-Paris Caialog. Allied Raldio Corp.

Je8—-Radio Keceiver Catilog. Modell's®

Jet—Catalog on P. A. equipmeut. United
Soun¢ Engineering Co.*

Jes—Tube Chart Arctirus Radio Tube Co.*
) {yl—]nsxrumem Topics. A new folder pub-
lished periodically by Clough-Brengle Co.*

Jy2—Instrument Caalog. Triplett Electrical
Instrument Co.

Jy3—Catalog on indusirial capacitor replace-
ments for refrigerators. ete. Aerovox Corp.*

Jv4—Sound Equipment Guide. Wholesale
Radio Service Co.

Jy5—Parts Catalog. Radolek Co.®

Jy6—!.atest Caralog on accessories. Radio
Corp. of America.®

Radie Hardware Catalog

A 32-page catalog listing over 2.000 dii-
ferent items has just been relcased by the
American Radio Hardware Company. A
few of the items included in the book are:
Phone plugs, jacks and accessories, clips,

DESIGHED
ENGINEERED
busfactared]
1

!

",.....- | 474 Brovdwny
BRI |t e 1s ot A -s2mWRT

aligning tools, coil mountings with Mycalex
insulation, hardware assortments, and many
other products. To obtain a free copy
of this catalog write to Rabplo NEWS, 461
Eighth Avenue, New York City.
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#“A GRAND RECEIVER”
- AYS William Greer, chief engzineer
of WNEL. He adds, “Super-Pro”

. only set ab'e to wse for re.browl
casting, . “Super-Pre’”’ nol suscep-
1ible 1o 1he high noise level. . . . Found
possible 1o receive 1 nited States sta-
t1ons with a field intensity of few micro-
volts, and frequency sepurated from

WNEL'’s by only a few kilovyeles.”
MAIL COUPON FOR “SUPER-PRO"™ DETAILS!

William Greer
At the ““Super-
Pro’'' controls

HAMMARLUND MFG. CO., iInc.
424-438 W, 33rd S5t.. N. Y. City

[1 Please mail me new “'Super-Pro’” bulletin.
Name. - ———

Address.

City..... . . — State..............

Record of
RESULTS

ASK the carliest of amateurs. They
all knew vou had to have an Amer-
Tran Transformer to get clear, nat-
ural amplification. Ask today’s
experienced engineers and vou learn
that AmerTran’s record of results is
still the record. Only the highest
quality of materials and
the highest order of MER
craftsmanship eould pro-

dnee transformers so W\ RP\H
reliable.

| AMERICAN TRANSFORMER CO.

178 Emmet Street

mes

NSFORMERS -SINCE:|190i

Newark, M. J,
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REG.U. 5. PAT. OFF,

TRIPLE TUNED
I-<F TRANSFORMER

High adjacent
channel rejection
30 kc. wide ot 20
times dawn.

Broad flot top—
8 kc. wide.

Easy olignment: no
cathode roy oscil-
loscope necessary.

All trimming con-
densers tuned from
top of shield.

Campact Size.
N 101 I-f trausformer,
465 kc. conv., $3.50 List

N 200 I-f transformer,
465 ke. diode. $3.50 List

ALADDIN RADIO

456n W, Superior Street

INDUSTRIES, INGC,
Chicago, I,

Inc.

Licensee of Johnson Lahoratories,

= SOUND RECORDING

MAIL

s board
couron TR

Nahoml Schools, _Dent & RN
4000 So. Figueroa St., Los Angeles. Calif.

BEANELE s s E e . AGE.....c..00.,
ADDRESS

CRYSTAL
HEAD PHONES

SOUND CELL
MICROPHONES

Iinformation on request

THE BRUSH DEVELOPMENT CO.
3311 PERKINS AVE « CLEVELAND, OHIO

-~ RADIO COURSES

/RADIO OPERATING: Prepare for Gov't
Licenge Exam. @ RADIO SERVICING:
Including Short Wave . AMATEUR CODE.
® ELECTRONICS TELEVISION @
Day and Evening ClaSaES-‘ Bookiet Ubon Request

NEW YORK Y.M.C.A. SCHOOLS _

7 W. 63ra Street, New York City

of Op ortumty

fnstruct:ve facts about

Complewe. practlieal insuuction. |
while

|

DX Corner
( Broadcast Band)

(Continued from page 123)

just ciosed has been that from the trans- Pacific
stations. More Australians have been heard than
in any previous season. Twenty-one of the JO's
have bheen comsistently received this year with
JOHK being the best of the lot as usual. Have
U' verifications f{rom 50 dlﬂ'czcm Japnnese sta-
tions and many reports still out.”

Observer Hesterman (Saskatoon, Saskatche-
wan): “PRF-3 obliged with a very nice verifi-
cation and a really fine photograph of the
station of Sac Paulo. According to the photo:
graph this is a beautiful modern city com-
patable to the best that Canada can show.
With this veri received. I still can say that [
have never failed to, receue a verification from
stations reported to.”

Observer Law (Edmonton Alberta) : “A mid-
night irolic is broadcast by CFRX, 960 ke.. .1
kw. from 2 to 3 am, .T. and will be con-
tinued until further notice, depending on how
well reports come in. All correct reports will be
verified. The CBC is to build two 30 kw. trans-
mitters, one near Montreal and one 30 miles
north oi Toronto. It is expecterl that these two
stations will be in operation hy QOctober of this
vear. The chairman of the CRC aunounces that
this Commission will build and control all high
powcred stations in Canada and has recommiend-
ed to the Canadian government that all private
statious be restricted to 1 kw. The Commission
stations will ogerate 16 hours per day begiming
October 1. e two 80 kw. stations mentioned
azbove are the beginning of a_trans-contiuental
chain of high powered stations.’

Observer Touvenin (Saint-Georges D'Oleron.
France): “The North American stations are no
longer heard except WCAU and WMAQ. The
others are blanketed by the many South Ameri-
can stations which come in up to RY at this sen-

son of the year  Nice Juan les Pins. 1276 kc.
has been named “Radio Mediterranée”. Re-
sorts  for PRH2 should be addressed to the

Radio Secicdade Farroupillin Lida, rua Duque
de Caxias 1304, DPorto Alegre, Rio Grande do
Sul, Brasil,

Observer Coales (Hampshire. England) : s |
like the letter from Charles Hesterman in the
April issue and would like to congratulate hint
on his fine re¢ord of foreign reception. | now
have 97 DX Dbroad¢ast-band wverifications. 73
oi which are from the United States and
Canada. The balance ave from warious coun-
tries including Egypt and Palestine, | find the
ultra-short waves good fun. WIXAQO, 84
meters. is heard here RY plus. WiXES and
\WYNAZ are also heard here. According to in-
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On' broadcast as well a3 shortwove
frequencies, in any location, you con

elimingte “man-made” stotic with

)
ALL-WAVE ANTENNA *

Send for complete literatuia
CORNISH WIRE CO. 30 CHURCH STREET. NEW YOQK CITY.

Read Classified Advertising—It Pays

Advertisements in this section sixteen
cents a word for each insertion. Name
and address must be included at the above
rate. Cash should accompany zll classified
advertisements unless placed by an ac
credited advertising agency. No advertise-
ments for less than 10 words accepted.
Objectionable or misleading advertise-
ments not accepted. Advertisements for
these columns should reach us not later
than 3rd of 2d month preceding 1ssue.
TECK PUBLICATIONS, INC.

461 Eighth Ave. New York. N. Y.

T = ST E———

Correspondence Courses
USED Carrespondence Courses and Educational Tecks

s~

told or rented.  inexpensive. Money-back Cuarantee.
write for IFree Catalog listing 4000 bargains. {Courses
Bought) Lee Mountain. Pisgah. Alzbama.

BiG BARGAIN Catalogue Courses 10c. Hanfling.

709 Broadway, New York.

Patent Attorneys

PATENTS—Adrlce and booklet free.
ences. Best resulis. P'romptness assured.
Cnlccman. Patent Lawyer. 724 Il Street.
. C.

Highest refer-
Watsoh E.
Washington,

PATENTS.
itlghts™ and form.
Lancaster, allwine &
Washington. D C.

Instruction “‘How te Establish Your
“Evidence of Conception™ sent Freet
itommel. 414 Bowen NBuilding.

Wanted

I*aiemied or un-
Adam Fisher Company., 278 inrlghe.

Patents and Inveutions

INVENTIONS COMMERCIALIZED.
patented. Wwrite
Sl Louls B[Issnuri

Radie Insty ncuou
COMPLETE TRAINING

fessional Hadio Liecuses.
1123 Broadway. New TYork

ter all Amateur and Pro-
New York \vireless Schoal.

Rejuge; ation ﬂlauual

REFRIGIDAREA SERVIGE Manual-of Electric Re-
frigeration. XNow obiainable. Trouble Drevention. diak-
nosis. repairs. Operate and repair economically.  $1.50.
E, G. Gazaway., Box 115B. Tulsa. Oklahoma.
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34 LESSONS
N

RADIO

AND

TELEVISION

Py busnrd BY

t“J
The

“Inside”
Story

Edition One, ten thousand copies,
GONE! Edition Two, GOING FAST!
That's the record of '“34 Lessons in
Radio and Television" in o nutshell!
And, it's the "inside" story that is
causing the great demond for this
book—the long list of corefully ed-
ited, authentic

Conitents

Fundamentals of Electricity
Vacuum Tubes
Reception of Radio Waves
Radic Symbols and Circuits
Simple Diode (or Crystal] Receiver
Operation of Vacuum Tubes
A Simple Triede V.T, Receiver
R.F. and AF. Amphfcchon
A One-Stage Audic Amplifier
How o Power Supply Works
Operation of an Audic Amplifier
Fidelity of Amplifiers
Building an Amplifier-Power Unit
Regeneration
A Two-Tube Regenerative Tuner
Operation of Pentode Tubes
Advantages of Pentodes
Simple Tuned R.F. Receiver
T.R.F. and Superheterodynes
High-Quality Broodcast Receiver
Automatic Volume Ceontrol
Oscillators and Mixers
Facts About Antennas
Photocells
Breaking Into the Amoateur Game
Code Practice Oscillators
History of Television
Application of the Kerr Cell
Seanning Disk Television
Cathode-Ray Tubes
The Sweep Circuit and Power Supply
Cathode-Ray Television
Television Receiver Design
Television in the U. S.
Television Abroad

Special Offer
Mail the coupan below for your copy
of ihis voluable reference quide to-

day—it's FREE to those subscribing
now for 5 issues of RADIO NEWS.

RADIO NEWS. Dept. 378

461 Eighth Ave., New York, N, Y,

Frelosed thnd 31, Sead me LADIO NEWS for 5
months and rush a copy of "°31 Lessons tn Kadie

angd Televiston’” to me Tree of charge {Cartada
and Forekgn §1.25.)

Name
Address. .

G o) . ST e I Statesaogss . o,
{Ir a Radlo Servieeman. check here (J)

in a veriﬁcation received
recently, the power of CMQ, 880 is 20
kw. while PRE.8, ¥40 kec., uses a power of 8u
kw. The address of this latter station, inci-
dentally, is PRE-S, Radio Nacional. Edificio
D “A Noite”, 22 Andar Praca Mava, 7, Rio
de Janeiro., Brazil.

Observer Jurd {Queensland, Australia): “The
Postmasier (encral has announced Australian
station changes as follows—

formation contained

New Stations

1QN Townsville. Queenslana 600 ke, 7 kw.
6GF Ka'zoorlie. \Western Australia 720 ke, 2 kw.
6WA Mindine, Western Australia 560 ke, 10 kw.
3L K Lubeck. Victeria 1040 ke, 2 kw.

3WV Horsham. Victoria 580 ke, 10 kw.
Frequency Changes
7ZL.  Hobart National 300t0 620 ke,
2BH HRraken Hill, N. South \Wales 1330to 1060 ke.
2DU Dubbo. North South Wales 1060 to 660 kc.
2MO Gunnedah, N. South Wales 1360 to 1370 ke.
3MA Mildura. Vietoria 900 Lo 1360 ke.
3SH Swan Hill, Vietoria 108010 1130 kc.
JYVB Warrnambool. Victoria 1060 to 1210 ke.
4AY Ayr. Queensland 1450to 860 ke.

4M K Mackay, Queensland 1160 to 1080 ke.
WK Warwick. Queensland 200 to 1360 ke.
In addition to the above 3HS of ITorsham. Vic-

toria is now off the air. 3Y B and 4WK are in-
creasing power from 50 watts to 100 watts. The
new address of MU is: Adyertiser Building,
Weymouth Street. Adeclaide, South Australia”

Observer Mathic (Hawkes Bay, New Zea-
land): " 2Y D. Wellington, New Zealand is a new
station operating on 9% kc. 1t will he on the air
daily from 2:30 to 5:30, E.S,T. Beginning April
25 the old 2VA transmi tter., which has been
remodelled and is rated at 5 kilowarts will oper-
ate as 2YC on 840 ke V.L. l\mg, Station Street,
Waipukurau. llawkes Bay. New Zealand would
like to correspond with American listeners who
are using Patterson 10-tube all-wave receivers,
He owns this type and would like to compare
notes with other owners.

Kenneth M. Miller (Chicago. IlL}: "Will
you please put my nmame in the next issuc stat-
ing that I wounld like to trade QSL cards and
protos, aml carry on concspondence with other

DX'ers from all over the world? DX on
both the lLroadcast and short-wave bands’
Kenneth's address is 2213 North Campbell
Avenue,

Movie Sound
{(Continued from page 87)

regulations prohibit anvone but a licensed
operator in the projection room while the
show is on. Another reason for this argu-
ment is that the operator will probably
know more about the mechanical part of
the cquipment than will the scrviceman;
the operator’s training has been with pro-
jection machines rather than amplifiers,
and sprockets, pad rollers, and take-ups
(just to mention a few of the parts) are
as familiar to him as a vacuum tube is to
a radio expert.

However, these remarks are not intended
to guide the serviceman away from the
thought of learning this phase of the gamec.
On the contrary, it is recommended that
every effort be put into learning all parts
ol the equipment. Many books are avail-
able and, while book knowledge Icaves
much to be desired from the serviceman’s
standpoint, goocd hooks are an invaluable
aid in getting started. (See footnote.)

To return briefly to the mechanical de-
tails of the equipment, the drawing of
Figure 1, provided through courtesy of the
American Telephone and Telegraph com-
pany, shows one type of sound unit, that
part of the equipment which is the heart
of the system. Sound units vary in details,
but the essential purpose and method of
accomplishing this purpose are similar.
Some sound units incorporate a photo-cell
amplifier, particularly the older models.
Other units have more parts than the one
illustrated.

Knowing just when sprockets, pad rol-
lers, tension pads and guide rollers should
be renewed is a matter of experience, to
be gained only by actual observation. For
this reason, the suggestion, previously made,
that the operator be allowed to take the

WwWWw.americanradiohistorv.com

14 TUBE DELUXE
ALL WAVE

e Beam
Power Push
Pull

oD u a l
Channel
Audio

e Electric
Tuning Eye

e 13” Dyv-
namic Speak-
er

e Manual
Base Ampli-
fication

e RF Pre-
Amplification

Available
with or with-
out cabinet

FOREIGN DISTRIBUTORS—The l“ch‘nsi\r.- HETRO line,
long manufactured for the ade. offers reat
money-making opportunities. \\'RITL or CABLE for
Territorics stilt available.

BUY DIRECT—SAVE OVER 50%

I HETRO ELECTRICAL INDUSTRIES. Ine. I
l451| Ravenswood Ave., Chicage, 1li., U. 8. A,

Send mge FREE circular glving eomplete deseription l

| NEW 1938 14 Tube Decluve UHET p, ang 14 Elhm
HMTRO medels.  Also quote your DIRECT FRQM
THE FACTORY PRICES wlth sivings of over 50

| ang mberal 16 PAY FREE TRIAL OFFER in U. S. 3|

AT OSS . e nr e re s s s O b b e R S b

THE SUMMER AND EARLY FALL EDI1-

TION of the 1937 Radolek Profit Guide s
the mosl complete and_ up-to-date r1dlo
parts book eve[ published. Over 1000 n
items us AN ADVANCE SHOWI\G
OF 1938 RECEI\ ER MODELS. Radolek’s
new edition 15 the only absolutely NEW
parts book In Radio: New repair parts, New
test instruments. Neéw aut0 radios, New
home recelvers. and New P.A. equipment.
Contains over 12,000 parts . . . the most
extensive listings of replacement condensers,
resistors, volunie controls. transformers, and
auto radio parts and accessories ever as-
sembled under one cover.
. ] .

RADOLEK SERVICE IS FAST AND DE-
PENDABLE. There's no_Sit-Down, Lay-
Down, or Slow-Down at Radolek—our or-
ganization Is geared up to serve you best.
fo give you what vou want when vou want
it and_at the Right Prices. Send for this Big
New Book TODAY—it's FREE

RADOLEK

801 W. RANDOLPH, CHIICAGD, Dept. B-8
Send _me the Radolek Radlo Protit Guide
FREE.

Name

Address...._. ...
Serviceman? O Dealer" a E\penmenlel 3 ]
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MORE MONE

THIS SUMMER!

This amazing new

FREE BOOK -
shows how! i

OW there ils 2 new kind of na(tno This man seld

traning  that se¢ts you up or H
business fast— Sprayberry training. 300 tubes in
Many men taKing this (raining are 3 Months

making  $10—3$15~-820 a week in  Meet
spare time. while they fearn. Grad-
uates are holding down good jobs
haying up to $60 a week.

Make More Money Quick

This coltrse is arrunged so you get
practical l¢ssond vight at the start.
Quickly. you are reudy ta begin
servicing sets.  Userul Jjob  sheers
show  you ever¥ step to take—and

Henty Foltz.
who. while still going
to High School toek
1his course and built
up ® eparc-time ser-
viee business of his
own. I8 g0t so mARY
ealls for mervice that,
in addition to the feea
heXeolfected on the
jobe, he sald over
300 tubes in 3 months.
Many men makevp to
$25 ® week. just n

you get the ecfluipment to handle spare  time.  Why
these Jobs DroDerly. net you?

No Experience Needed Big Outfit
Old-tinters and  New-comers  hoth Sent

are making money this way. II you
are a Radie man now. ¥ou know now

It you do not aiready
I8 the time fo et more tralning and "

have Radio equi
menat, don’t let it

more pay. If you are just abeut to worry you. Every-
enter Radio. now Is the time to  thing you need zomen
start training right and curning  with thia bik coursc.

If you are & wervice-
maun, there i & special
coursn for you. Send
new for full details.

GET FREE BOOK
ore Nlow

quick. Get the facts. sce for pour-
sell.
hook.

Send now for this new free

ayberry Academy of Radio.
L. Sprayberry, Fresident.
J. University Place,

i
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|

|

Spr: I
F.

=~ zws.;shinton. D.°¢ o }

I

I
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|

‘ Please send me, without obligatlon.
I “Nore Money In Radie™ and cumrlc-u.'
I faets aboul your New type of training.
I Name.. Age..

I Address .
I CIY . emens aee e mwin b pern ceemcees REALC. -
I {I'aste this coupon ofl a Penny posteurd or mail In

onvelope loday.}
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Boing a world-wide |
little giant
50[. AR
coMpaCT em—

Dry Elecirolytic
CAPACITORS

So small. .  efficeent .. compleicly
equalling stanidard sizes in de-
pendability! All usual eapacities;
two ratings, 450 v.w. and 200 v.w.
You won’t believe your eyes!

SOLAR MFG. CORP.
599.601 Brosdway, New York. N, Y.

hAND RECEIVE conE

1 Learn to send and receive
code signals, like Operators
on ships at sea and at com-
mercial and amateur
land statlons. Inter-
cept distress signals.
news flashes, bulle-
tins, and dozens Of
other kinds of inter-
ﬁe;_t'mg radio commu-
nications.
TELEPLEX teaches
you to receive code
eéxactly the way the
world’s best Operators do—by sound. A heavy
waxed paper tape. running through a machine,
Operates an automatic key which sends messages
to you. at any speed you desire. As you improve In speed.
the machine sends faster. gracdually preparing you for tep-
spoed amatcur and commercial signals. With the new all
Electric MASTER TELEPLEX vou learn io sehid by sending.
and the signals you send are repeated back to you. exactly
as you seml them. thus enabling you to correct your own
errors., We furnish a comblete eourse. lend you the im-
proved All Electri¢ MASTER TELEPLEX and pive you pers
sonal instruction with a MONEY BACK GUARANTEE. Send
for our new TELEPLEX FOLDER R-N 8 today. IT'S FREE!

TELEPLEX CO., 72-76 Cortlandt St., New York

responsibility  for these parts should be
given due consideration. Prevention of
trouble from improper lubrication is also
the responsibility of the operator; such
breakdowns are mexcusable, a fact of which
the operators are usually well aware. Over-
loading of the machinery comes under the
same classification and, as it is so often
the result of an improper line-up some-
where in the projector head, there is no
reason whatever for the serviceman to he-
come embroiled in a problem the solution
of which is entirely in the hands of the
operators.

When the electrical parts of the equip-
ment enter into the picture, the situation
is the exact reverse of that discussed above.
Here the serviceman is, or should be, in his
element and practically standing alone;
very few operators have gone to the
trouble of learning “what it’s all about”
where amplifiers, control eguipment and
pick up circuits are concerned.

On the assumption that 50 per cent of
sound equipment troubles are electrical,
25 per cent of the total (hali of all elec-
trical faults) will be found with high line
voltage as the cause. This results in blown
filter condensers, short-lived tubes, and,
as a secondary effect of blown condensers,
open windings in the high voltage trans-
former. These difficulties, and their cause,
seem to indicate a profitable field selling
voltage regulators, but this is not the case;
many theatres are equipped with regulators
which are nothing more or less than tapped
transformers or variable resistances. These
devices, depending as they do upon the
willingness and ability of the operators for
satisfactory operation, are not satisfactory.
Automatic regulators are not available at
reasonable prices. However, if the service-
man is ingenious enough to hook up some
of the radio line voltage controls—such as
the Amperite—in a manner that will give
control, there certainly is nothing to be
lost by the venture. But, it must be re-
membered that sound equipment amplifiers
represent a heavier load than a radio set,
and it will be necessary to *“‘cut and try”
in order to obtain really satisfactory re-
sults, It might be well to point out here,
that the regulator tubes have been known
to blow out; the best solution is a double
bank of regulators with a throw-over
switch.

‘The foregoing constitutes a general in-
troduction to the subject of servicing
theatre sound equipment. The articles to
follow in this series will consider specific
procedure in considerable detail.

INADELL. AARON, Projecting Sound Pre-
tures. New York: McGraw-Hill Book Company.

COWAN. LESTER. Recording Sound for
Motion Pictures, New York: McGraw-Hill Book
Company.

D. C. Amplifier

(Continued from page 89)

The high-voltage secondarv should deliver
approximately 900 wvolts total, at 100 ma.
Some leeway is permitted here and second-
ary voltages as Jow as 730 volts have been
used successfully but with some sacrifice of
power.

The transformer in the model amplifier
was a UTC type 14352, which is a special
job but still available from U, T. C. It
has one 6.3 volt and two 2.5 volt filament
windings. So, the first tube is a 6C6 and
the output tubes 2A3%s.

Another suitable transformer is the
Thordarson T7550. It has three 2.3 volt
windings and can be used if the input tube
is changed to a 57. One of the 2.5 volt
windings is not center tapped, this one
may be used for the 37 and be center

wWwWW americanradiohistory com
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tapped by means of two 50 ohm resistors,
or one side may be grounded.

When such high voltages are used it is
imperative to employ paper condensers in
the filter circuit, as specified.

The fuse lamp is an prdinary pilot light.
The parts list shows several alternative
types which may be used depending on
the amount of light desired, where this is
to function both as a fuse and a pilot
light.

The photographs show the amplifier sup-
plied with several plugs and sockets. These
were provided to make quick changes when
designing the amplifier. They have not
been included in the diagram since the
average constructor would have no need
for them. So for instance, in the experi-
mental model, the resistors R5 and Ré
were mounted on a tube base, so that they
could be removed and replaced by two
fieldl coils of the same resistance. There
was another plug which permitted the sub-
stitutien of the output transfermer by an-
other one. A third plug serves to connect
the speaker to the transformer secondary,
while a fourth plug is wired 1o a 6HS6,
shielded in terminal connectors and is used
for connection to a tuned circuit.

The amplifier will deliver 8 watts with
negligible distortion.

More Data On The Single-
Ended Amplifier

Constructors making the single-ended
amplifier of the May issue should change
R; in the diagram to 0.1 megohm and R.
to 0.4 megohm.

Some readers have had difficullty ob-
taining a suitable transformer. The specifi-
cations -are: ' secondary 730-900 wvolt, ct,
100 ma.; two different filament windings,
both center tapped. These may be either
2.5 or 6.3-volt windings depending on
whether 6-volt or 2.5-volt tubes are used.
The two transformers mentioned above
satisfy the requirements. Other suitable
transformers are: U. T. C. Type 21647
(all 6-volt tubes), Philco 32-7430 (6-volt
tubes), Kenyon C809, Kenyvon K90Y (both
call for one 2.3-volt and one 6-volt tube).

Parts List

C1 Cornell Duhitier tubular paper condenser,
tvpe DT-4W1, 1 mfd.,, 400 volts
C2 Cornell Dubilier tubular paper condenser, type
DT-4P3, .5 mfd., 400 volts
C3, C4, C5, C6, Coruell Dubilier paper filter con-
densers, type PE-B6808, 3 mfd., 600 volts
C7, C8 Cornell Dubilier tubular paper condensers,
type DT-4S85, .05 mfd,, 400 volts
€9 Neutralizing condenser, mica, trimmer, 150
mmid. maximum
CH1, CH2. UTC Filter chokes, tvpe CS41, 10
henries. 150 ma., 95 ohims.
R1, R4. T.R.C. carbon resistors, type BT,
500,000 ohms., ¥4 watt
R2 1.R.C. carbon resistors, type BT}:, 1 meg-
" ohm., ¥ watt
R3 I.R.C. carbon resistors, type BT13, 250,000
ohms.. 12 watt
R3, R6 I.R.C. wire wound resistors type DG,
3500 ohms., 20 wart
R7 I1.R.C. carbon resistor, type BT1, 300,000
ohms., 1 watt .
RS I.R.C. carbon resistor, type BTI, 100,000
ohms,, 1 watt
T1 U.T.C. power transformer, tvpe CS 14532,
pri.: 110 volts, 60 cycles; secondaries: 900
volts ct. 100 ma.. two separate 2.5 volts
windings. each 4 amp. ct., 6.3 volts, 3 amp,,
¢.t., 5 volts, 3 amp. c.t., or eguivalent.
T2 U.T.C. output transformer, type CS-13.
Primary: 8000 ohms. plate-to-plate. sec-
ondary for 15, 8, 4, or 2 ohm. voice. coil.
Fuse lamp: any one of the following: X
d_s.z volts, green bead, 350 m.a., normal light
im
6-8 volts, hrown bead, 150 ma., normal light
Bright
6-8 volts. hlue head. 250 ma., normal light fair
g-s volts, white bead, 540 ma., normally no
light
14 volts, GE Xinas light, normal light fair
3 four-prong wafer-type sockets
1 six-prong wafer-type socket
1 tube shield
chassis
2 2A3 tubes
3 volt tube
6C6 tube
single pole single throw toggle switch

——
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LATEST20-TUBE MIDWEST TUNES
ITSELF BY ELECTRIC MOTOR......
JUSTTOUCH A BUTTON/

ONLY MIDWESTS DIRECT-FROM-FACTORY poLIcY
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POSSIBLE ATAMAZINGLY LOW PRICES/
AT
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e R

L3
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SUPER POWERED

TOBRING IN WEAK
OVERSEAS
STATIONS VITAL
engincering advancement,
N Midwest's Electric Touch-Bution u
F LA % 4y Tuning is entirely automatic and the
{ sensation of the radio world! Ten touch
\ Y b ! Duttoas completely control the sct. Touching any
.

L7 button turns set “on” and {unes in desired station.
y Nine other lavorite stations are ;luiom:ll'ic.‘llly and

= perfeetly brovghtin. .. Zip.. . Zip ... Zip ... as fast
MAGIC MOVIE DEAL s you can touch buttons. No more dial twiddling!
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DamLawiteh, uod instantty, @ bands. You save 80%—and get 30 days free trial in
5 ndditional hands are ¥our own home — when you buy direct from the factlory at MCTOPV'TO'VOU
projveted ow Lhe dial. wholesale prices. You are triply protected with Foreign Reception NEW LOW BASE

- Guaranive, One-Year Warranty and Money-Back Guarantees.

PRICE CHASSIS

TERMSASLOWAS 1A WEEK 1 e 1558 viidwes |

You havea whole year to pay for your Midwest on the casiest and  the furnilure art. The
most convenient of eredit terms. Send for (he FRER 40-page cataloz  Trio-Son Reproducers
today—and begin to enjoy motorized radio at its best, right now! (5 speakers), installed in

e this 20-tube ¢onsole were
,S:ugc/hlm, f'REE 40'?»461:(17-.4106./ especially developed for
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use with Double Power
Beawm OQutput Tubes.
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amil contralg eleetrie motor. FREE TRIAL in your own lome. I =
Wen contact finzers ean Qariioa Men!Join nalio e Hid £ Sk CORPORATION
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statious you desire Jerviceorganizalion. Wrile for free deliils, Depl.ad-11 Elncineall, 0. Name i
o Scnd me your H
W RADID CORP. [Ess '
A\ 05 and -complete
“—I\.\ ] ;hbla“? ol your Address...c e - JI
N Ny - iberal 30-day
DEPT. sfszszm.  CINCMNATI, OHIO, US.A. §rose il oftes |
. . =3 pecialaflerand prices
Estoblished 1920 Cable Address MIRACO...AIl Codes {50 S S oM Stat i 4
Maﬂuw by mail.) User-Agents Make Ezsy Extra Meney. Check Here [ for defailsy
i e e e St . . B B L S e e —— o

wWww.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

It’s more than just a “'short wave™ receiver! A communications receiver is primarily
designed for efficient "‘high frequency™ reception—a rugged, “‘scientific”, precision-
built job designed to operate at high efficiency under adverse conditions and in
emergencies.

Who can design such receivers? Obviously the engineers who use them as their
own hobby—and know what they should be.

Such men predominate in the Hallicrafters’ organization. Here is a group of engi-
neers who have been actively interested in radio since the days of spark transmitters
and crystal detectors.

Today they are building fine communications receivers, putting into them all the
enthusiasm and craftsmanship they lavish upon their personal equipment.

Because of their extensive, intimate experience with radio problems, and because
of their unequalled research and experimental equipment, the Hallicrafters can
build a receiver like the New 1938 Super Sky Rider, providing this unexcelled short
wave performance but also with complete coverage from 5 ta 550 Meters, with more
than ample sensitivity for communications work, plus wide range variable selectivity
that offers true high fidelity, and marvelous tone quality for broadcast reception.

Hallicrafters receivers are fully licensed, thus placing at the disposal of the
Hallicrafters staff the developments of a whole generation of leading radio engineers.

When you purchase a Hallicrafters receiver you are not only buying a fine pre-
cision-built instrument, but the product of a group of engineers whose pride and life
work are represented in that receiver.

ASK YOUR DEALER ABOUT THE_ L IFTERS TIME PAYMENT PLA
SEND FOR ILLUSERATED BOOKLET

COMPLETELY DESCRIBING THE
NEW 1938 SURER SKY RIDER

“AMERICA’S LEFADING MAN

www americanradiohistorv com
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