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1001(’ INTO THE HEART OF THIS

For seventeen vears, Midwest en-
gineers have pioneered many
features and advantages which
others quickly copied. The new
1937 Midwest is designed
years in advance.

I8 TUBES

Midwest of-
fers everything!
Not just two or
three outstanding fea-
tures, but scores of new
developments—many of them
exclusive.

For example: 7 coil features result in
precision calibration—13 modern cir-

cuit features produce perfect reception—
12 absolute stability features assure life-long
perfection—21 panel features guarantee perfect
tuning ease—17 tone features produceperfecl musie
quality—12 high efficiency features result in uitimate
of economy—two precise switching features give perfect con-
-greater rangefeature guarantees 100 % receptionfor many yeara.

FACTORY-10-YOU, EASY-PAY PLAN

trol-

SAVES You 50 %

America OK’s Midwest radios
because they out-perform or-
dinary sets on a point-for-point
comparison, Not a cut-price set,
but a more powerful super per-
forming radio in a big, exquis-
itely designed cabinet of
matched walnut! When you buy

the Midwest factory-to-you way,
you deal directly with the fac-
tory that makes radios—instead
of paying extra profits to whole-
salers, distributors, retailers,
etc. You are triply protected
with Foreign Receptton Guaran-
tee One-Year Warranty
and Money-Back Guarantee.

3004Ys FREE 7R/AL

Remember! Nothing of value is added to a radio just because it is

handled many times. You have a year to pay . .

10c a day . .
your own home.

Send for. FREE 907z Ciloy

See why so many say: “Midwest sets
the pace!” The FREE 40-page catalog
pictures the new 1937 Midwest radios
and chassis in four ecolors—and points
out in detail the reasons why its 85
advanced features make Midwest to-
day’s greatest radio vulue! It tells why
Midwest enables you to enjoy *‘control

Estublished 1920

DEPT. ’
Cuble Address MIRACA...All Codes

. terms as low as

- You secure the privilege of 30 days FREE trial in

room" reception and startling realism
of tone when it is ordinurily difficult to
receive programs well e reserve
power combined with remarkable sensi-
tivity and hair-line selectivity of this
set make it possible to bring in dlstant
{orelgn programs with local-station ef.
ect
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Zip!... And Your Station
Flashes In!

Your radic enjoyment is dou-
bled with Dial-A-Matic Tuning®
(*optional), the amazing new - J
Midwest feature that makes this b
radio practically tune itself. 4
Zip! .. Zip! Zip! . . stations
come in mstantly automatieally.

&

-

perfectly . . as fast as you can  Yowr radio dollar goes
push buttons, twice s far when you buy
a MIDWEST!

PASTE COUPON ON I¢ POSTCARD....OR WRITE TODAY?

MIDWEST RADIO
CORPORATION
ﬂ!Dl K-14, Cincinnali, 0.
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n ELECTRICITY §

Huge Developments Ahead
LEARN BY DOING -

12 WEEKS

Thousands of Trained Electrical Men are making good money
in the many branches of Electricity. Train for a better job—
Right NOW! — whether you're 16 or 40. Look about you.
Industry everywhere is being modernized with new electrical equip-
ment—will use more ELECTRICITY. Many power plant operators
now make up to $50 a week. Electrical Maintenance Men are paid
$150 a month and up. Refrigeration and Air Conditioning Service
Men carn $30 —$40—850 a week. Armature winders make $30 a
week and more. Aviation Ignition Men also make good money at
steady jobs. Many others operate their own business. These are only
a few of the opportunities in Electricity.

COYNE extends the helping hand to YOU. too, if you're in a
low-pay. discouraging job. Break out of the untrained class!
If you are interested in bettering your place in life. get into
ELECTRICIT Y —the gigantic growing field that employs more men
than any other industry on earth!

Train on FULL SIZE Equipment—

NOT by Correspondence—NOT by Text Books

COYNE Shop Training is NOT by correspondence or Home Study.
You come right to the big COYNE Shops in Chicago to get this
practical Training. You work on real equipment—such as geneéra-
tors, real dynamos, you wind armatures, work on diesel engines,
airplane motors. and do many other practical Electrical jobs. Here
is one of the greatest working outlays of its kind in America. No
embarrassing reciting. No dry text books. You don’t need high
schoo! education or previous experience, It is this real job
Training that enables COYNE to train you for a better pay job.

AIR CONDITIONING, DIESEL and
ELECTRIC REFRIGERATION included

Spreading over the nation is a vast network, these fast developing
branches of ELECTRICITY are employing more men and paying
more in salaries every year.

Homes, offices.factories, trains, You J,’,‘,‘,‘!I,‘,,,ﬁfﬁ,f
autos. airplanes are being air- o; do'llar'anrth
conditioned. Autos may soon g of real prac-
be diesel-powered. Instruction :.':f«‘gl mad l':;:“ryt
in these courses included with- je installed in
out extra cost.

our fireproof
maodern school.

Many shop
views like
this shown
in my
catalog

500 S. Paulina Street

COYNE eiectricai SCHOOL

Dept. 37-87 Chicago, lllinois n

TRAINING IN BIG COYNE SHOPS

Send for EASY PAYMENT PLAN
—New Low Cost Board and Room Plan

My friend, don’t waste the golden years of your life saying,
“I'can't afford Specialized Training!”” Of course you can! Get
my catalog—see for yourself how we help graduates year after
year. | have a special new low cost Board and Room Plan
whereby students take care of their living expenses while at
COYNE. Get training first, then pay tuition in 18 easy,
monthly payments. starting $ months after you begin school.
So don't let lack of money keep you from sending this coupon
for full details of my amazing plans!

PART TIME EMPLOYMENT

Il you need part time work to help pay living expenses while
here, we'll help you. We help hundreds of students through
this special department and may be able to help you.

JOB AFTER GRADUATION SERVICE

We keep in touch with many large firms in many branches of
ELECTRICITY. ready at all times to supply their needs for
trained men. After you graduate you get Lifetime job assis-
tance through our Free Employment Department. As a
COYNE graduate you get free business service and technical
consultation to help you as you advance in your job: also, the

~privilege of revicw at any time without additional taition

charge.

Employers PRAISE These COYNE Graduates

“*Mr. Lingerfelt's services
very satisfactory. His prac-
tical shop training at COYNE
has certainly helped increase
his efficiency.”

**John Lindquist was given
an increase in salary due to
the high quality of his work.”’

(Names of companies on
request). We have scores of
such letters. Get complete

GETFULLFACTS

You'll ree everything in the
Big FREE COYNE Beock . ..
facts...opportunities...jobs..,
salaries,..actual photos of hun-
dreds of ambitious fellows pre-
paring for better joba. You'll
see proof that COYNE training
peys. This big Book is

curs without ob-

b PSR story. You owe it to yoursell,
Jast mail an sen oupon—
Coupon. Nd)W!

MAIL THIS NOW
\ o2 MONEY MAKING DETAILS

i

Bl EENESEEEEEEEEMm
H. C. LEWIS, President,

COYNE ELECTRICAL SCHOOL.,

500 S. Paulina St.. Dept. 37-87, Chicago, 111.

Without obligating me., send full detail
your Big FREE Illustrated Catalog. 2= g

NoME, fasise. simllion sashnssh s s Age f
g Streete.o.ol AT B A0 BT AR
TOWN . . i e State........

Please mention SHoOrT Wave & TELEVISION when writing advertisers
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The bhirdseye view above shows how the newest type *“radin beacon” guides planes to the airport at Stettin, Germany.

Landing Planes "BLIND —
Thanks to Short Waves

o

® SHORT WAVES are finding many

new applications daily and one of the
very newest is that for landing air-
planes blind. The particular installa-
tion here illustrated is that at the Stet-
tin Airport in Germany. It is said that
this new system is a decided improve-
ment over those of similar type used
heretofore. The diagrams show how a
radio beacon transmitter is installed at
the airport, and this transmitter radi-
ates a horizontal directional beam into

the air. This short-wave beam actuates
a- RECEIVER
& = SHORT WAVE
ANTENNA
{HALF A
DIPOLE)
C- STEP-DOWN
TRANSF.
o+ DIPOLE
POT, P, —
€~ DIPDLES f - CONVERTER A
@+ BATTERIES h =REMOTE CONT. BOX | | j
o HEAD-PHONES A9 INDICATOR WITH .
OOUBLE NEEDLE
{* ANTENNA FOR WEATHER REPORTS ETC
—~ARFANGEMENT OF THE BLIMD LAWDING
EQUIFMENT ON =

Short-wave “blind landing” device as in-
stalled on German airplanes for use with
the latest type of radio-direction heam.

The newest short-wave system employed

at the Stettin Airport in Germany, for

guiding planes to a "blind” landing in

fog or at night. Simple indicating in-

struments on the plane enable the pilot

to know when he is approaching the
landing field.

it

an indicating instrument on the plane
and serves to guide the pilot toward the
airport. Two auxiliary beams on both
sides of the main directional beam (con-
sisting of dot and dash signals), may be
checked with the other radio indications
by the pilot. When the

L

the central guide beam.

In addition to the main directional
radio beam radiated from the airport,
two radio warning signal transmitters
are installed at distances of 1,000 and
10,000 feet respectively from the bor-
der-line of the airport. They operate
on 7.9 meters and radiate their beams
vertically, as the illustration clearly
shows.

A second indicating needle on the in-
strument before the pilot, moving be-
tween the words near and far on the
dial, shows the pilot when he approaches
the first “warning signal” beacon. It

(Continned on page 710)

plane drifts from the
central beam, a double
needle instrument indi- |
cates the direction of the
drift.

In the upper left-hand
corner of the diagram at
the right below, we see
the indicating instru-
ment which is installed in
front of the pilot on the
plane. The letter “L”
means plane off to the
left side, and the letter
“R’” means that the plane
is off to the right side of

INDICATOR

TRANSMITTER OF
SECOND WARNING

DN 7.9 METERS

T S e

Above—a simplified drawing showing the

warning signal, second signal and also the radio guide beacon.
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Diagram above shows the simple indicating instruments

which warn the pilot as he approaches the airport, also

effect of the first radio

successive indications of the “direction” as well as the
“warning signal”

indicator.




SHORT WAVE & TELEVISION for

RADIDO BEAM (2N (3))
__“_—_”__—ﬁﬂm——ﬁ*“-

- - RECORD OF EACH PLANE
1
3 e

Fe2( "Ilff_-'-—;.:#{v_‘:.n‘ oR
L L‘,‘...c-"d"'r e -
oo e T e
-¥- e WIZ
o e f_h{ iy
SO L
~= S5IMON " RADIO DIRECTHIN FINDER ~ -
At FI1G.3
+
ir
)

BASE LINE KNOWN
FIG.4

~ ALTITUDE INDICATOR ~—~
(SOUND WAVE OR RADIO WAVE)

Several radio schemes are illustrated above which may add con-

siderably to the safety of our commercial airlines. Some form

of radio “direction finder” should be used for the purpose of
accurately locating the position of a plane.

@ THREE airplanes lost in one week is not a very good

record for American Aviation, and even with the high
degree of perfection of radio beacons now in use by the
principal airlines, every now and then a plane gets lost.
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Can SHORT WAVES
Prevent “Lost”’ Planes?

By H. W. Secor

.
e i -

R

One case in point was that of a plane which crashed on a
mountain, at Port Jervis, New York. Newspaper reports
state that sleet and snow static interfered with the proper
reception of the radio beacon signals by the pilot; in the
first place the signals were greatly weakened due to the fact
that high winds had apparently forced him off the main
path of the beacon signals from Washington, D.C., to New-
ark.

With one plane and its four passengers and crew of three
still lost, at the time this article was wriiten, it seems that
we are not checking the position of our planes as accurately
as we might.

At present, the pilot may talk to the ground station by
radio phone and he reports at regular intervals. After
what has happened recently, however, and in view of the
fact that one plane is lost semewhere in Utah, it would
seem that one of the first steps that should be taken by the
aviation operating companies would be to inaugurate a new
system, whereby the pilots would have to check back to the
ground stations at much shorter intervals, say every ten
minutes. This is so for the simple reason that planes today
frequently fly at speeds of three to four miles per minute.
If a plane does not report except at thirty minute intervals,
imagine where a plane may be if it strikes a mountain dur-
ing a storm and he is at the end of a thirty minute reporting
period! If the plane had flown at 200 miles an hour, he
would have been 100 miles or (Continued on page 717)
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Television Images Seen

® RECENTLY a very interesting report was received from

engineers at Riverhead, Long Island, who were success-
ful in picking up television images broadcast from the trans-
mitter atop the Empire State building, in New York City.
Theoretically, the radius of NBC’s radio transmitter, even
though it is elevated approximately 1300 feet above sea
level, is about 25 to 30 miles. The report from the River-
head engineers is, therefore, of unusual interest, and here
is the way the images were picked up.

It would seem from the theory of radio wave propagation
that if we went high enough, we would probably be able to
intercept the 6-meter television waves, and this is exactly
what the engineers at Riverhead, L.1., did. In other words,
they used a small antenna elevated on a 400-foot tower.
The report stated that the pictures detected by this antenna

S e " — " w

Will concentric cables carry television programs

from city to city? How can the range of ultra short-

wave television signals be increased? What new

tube bids fair to reduce the cost of the “home” tele-
vision receiver?

e e =R e T

at 400-feet elevation, and 75-miles distant from the trans-
mitter, were as clear as those intercepted 15-miles from the
transmitter. When the receiving antenna was moved to
a lower elevation, or 200-feet, the images became fuzzy, and
when the receiving antenna was lowered still further, to an
elevation equivalent to an ordinary roof-top, then the
images disappeared altogether.

At least two new developments may hinge on this recep-
tion test. TFirst, television images may be relayed in the
future or wherever necessary, by picking up the images at
a distance of 756 to 100 miles from the transmitter on a
high-elevation antenna, then piping the image signals over
& concentric cable to a relay transmitter. In this fashion,
television images may be transmitted on ultra-short waves
of the six-meter variety over great distances, or to points
far beyond the line of vision.

A study of the signal strength on such short waves as six
meters has shown that considerable variation occurs in the
strength of the signals when the receiver is moved around to
different locations on a floor in a steel-frame building, such
as we find by the hundreds in  (Continued on page 718)
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How will television programs he broadcast tomorrow? The

diagrams ahove show probable arrangement of receiving aerial

on a typical apartment house and also small, low-priced
cathode-ray tube receiver.
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S5-Meter Tests Made
from “Above the Clouds”!

By Charles W. Carter, W3EZL-W3FXL

1937

Remarkabl
complishe

The 5-meter antenna and ‘“’Long-lines” oscillator
atop pole, as used for portable station atop the
Blue Ridge Mts., 3.600 feet ahove sea-level. The ==
mast is lashed to the car so that the whole sta-
tion is mobile.

® SINCE the early part of 1930 sev-

eral friends and I have been ac-
tively engaged in experimentation with
ultra-high frequency waves.

During the early tests many things
were learned which resulted in the suc-
cessful operation of a 35 mile circuit in
the latter part of 1930. Many of the
conclusions reached at that time have
remained unchanged. One of the most
important of these concluded that in
order to consistently work greater than
a distance of 10 miles, the transmitter
must have an elevation of 35 feet for
every mile of transmission distance.
This rule, is of course, subject to topo- . .
graphical variations. It does not apply to directional arrays
excited by high-power transmitters.

In 1932 there was much speculation on the possible re-
sults in transmitting from a point near Skyland, Virginia,
a small resort on top of the Blue Ridge mountains. A test
from the mountain had often been postponed because of the
difficulty in getting a car to the top of the mountain. The
opening of Skyline Drive last year made accessible many
attractive points for ultra-high frequency research.

Remarkable Receiving Tests

During the spring, in preparation for the long delayed
tests, topographical maps were studied. Armed with a good
mental picture of the “lay of the land,” a sensitive receiver
and a compass we were ready on the night of July 19th to
make a receiving test. By far the best receiving location was
four;d at White Oak Canyon, elevation 3595 feet above sea
evel.

On this particular night during a “listening period” from
10 p.m. to 11 p.m. Est., signals were heard in the following
order: W3DQO—R5—ICW _—Millville, N. J., 191 miles;
W3DNX—R8—Phone—Vineland, N. J., 193 miles; W3CUT
—R9—Phone—Wildwood Vil-
las, N. J., 194 miles; W3FFX
— R3 — Phoenxville, Pa,,
191 miles; W3DBC -— R2 —
Washington, D. C., 78 miles.
My ©portable, operated at
Bremo, Virginia, was R9 plus
(60 miles).

It was calculated that this
reception was freakish and
predicted that with normal
conditions reestablished, the
range would drop off sharply
with an attendant increase in
Washington (D. C.) signals,
with a possibility of Baltimore
showing up with at least mod-
erate signals,

5-Meter Transmitter Data

A transmitter was designed
to be used in “transmitting and
receiving” tests to be made
from the aforementioned loca-
tion. A parallel rod system
was used because of its rugged-

The S-meter antenna and “L.L.”
oscillator erected on a chimney.

successful long-distance tests in both transmittin
in the 5-meter band, from a station located atop the Blue Ridge Mountains
in Va., at an elevation of 3595 feet.

description of the apparatus is given,

and receiving were ac-

Distances of about 200 miles were negotiated; a

Photo at left shows author tuning
5-moter receiver of the pertable au.
tomobile station used in the moun-
tain-top tests made on the famous
Skyline Drive in va. Photo below
shows yound lady inspeeting the 5-
meter portable set; dynamotor and
fiiter in bottom case, modulator in
conter case, and receiver on top.

ness, stability and high effi-
ciency. Type 12A tubes were
used and operated at 180 volts,

60 milliamperes. A type 42
was used as a modulator. This tube will give ample modu-
lation to a pair of 12A’s and does not require a speech-
amplifier. The transmitter power was obtained from a
dynamotor. A most novel and original idea, accounting
largely for the fine results of this system, is the method of
radiation. One-quarter wave radiators are attached directly
to the plate tank rods at a point where the plate current
doubles the no-load current.

The radiator length is a length which does not cause the
frequency to shift from the no-load frequency. This system
eliminates feeder losses, it is stable and will “stay put”

indefinitely. Transmitter Mounting

The transmitter is mounted on a 2” by 2~ stick, 12 feet
long. For portable use the stick is strapped to the door
frame of the car. For fixed use it is lashed to the chimney
shown in the ]photograph. As a fixed station the type 12A
tubes are replaced by type 10’s which are operated at 480
volts, 100 milliamperes. They are modulated by a pair of
type 50 tubes in parallel.

In portable use
the filament and
modulated plate
voltages are fed
through a 14 foot

PHOENIXVILLE WILDWODD viLLAS

SETER N.J.. 194 ml

PA. 191 ML ‘ BIGNALS et
Y

T e T MILLVILLE

shielded two-wire N ). 19l MI
cable, the F—
and B— being —RECEWING

common to the TESTS -
sheath. As a fixed
station the feed is
through two
twisted pair lines
each 55 feet long.

Weather seems
to have no effect
on the transmit-
ter and it may be
operated through
a heavy rain with

TRANS b REC. SET
ON SKYLINE DRIVE

3‘.:?95 m,
(evev) ™ f
T

T
._LL‘.- 5 Tl o TE

BALTMORE .MD
109 mI

wASH D.C
11 STATIONS

4 MWNT‘INS i

no change in |. " Aig 0Tl il

Characw.rwtws' Sketches above show some of the surprising

(Continued on distances covered by the 5-meter “sigs™ in the
page 694) mountain-top tests.
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Short Wave Sta ion D{FLA, Berlin, Garmany. At the rigzht side the crystal controlled

10 watt transmitter, The small cahinets in the center are trap circuits to he used

when necessary. The box at the left is the Telefunken all-wave communication re-
ceiver, type 1930, hut still in excellent operating condition.
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Rear view of crystal-controlled 10 watts
transmitter of D4FLA, owned and oper-
ated by W. L. Baumgarten. Berlin, Ger-

many.
® W. L. BAUMGARTEN, owner of
the German amateur station,

D4FLA, has constructed a very novel
and efficient “CQ"” machine which only
cost him about $1.25 to build.

This gadget is a very simple CQ ma-
chine, which he constructed of an old
wooden box, a much older spring motor
taken from a discarded portable phono-
graph, and some pieces of brass and
hard rubber such as we may find in
every amateur’s scrap box.

Mr. Baumgarten calls this gadget his
“auto” and how he constructed it is
shown in one of the photos. Atop the
main axis of the spring motor a small-
toothed wheel has been fixed, which is
a part of a step-down gearing.  The
driving force of the gadget, a small
soft rnbber roll, has been attached at
the axis of the larger toothed wheel.
A second roll, made of medium soft
rubber, presses the paper tape tight
against the soft rubber roll. The pres-

sure required is created by means of a
small steel spring, installed between
the axes of the two rolls. Since it is
necessary to lift the upper roll in case
the paper tape is to be inserted, slots
have been provided in the front plate
of the spring motor and in the front
wall of the wood-
en box. The up-
per roll has been
made moveable
by resting its axis
into a strip of
brass. This strip
has been attached
by means of a
screw behind the
front plate of the
spring motor.
The speed of
the parer tape is
controlled by a
zero - adjustment
lever atop the
box, which is al-
so used as stop-
ping device. This

1937

665

A Crack

German
Ham Station
and Its

"CQ" Machine

A "CQ" or automatic calling ma-
chine is not so well known to Ameri-
can amateurs, Here's one, built by
a German "Ham," that will "fill the
bill"—and it's simple and cheap to
build. An old pEonograph motor
supplies the necessary motive power,
and a hand-perforated paper tape
sends out the signals automatically.

rolls required is quite simple to find.
Howeve_r, some trouble may occur in
connection with the design of the

spring contact.
While any piece of metal can be used
for the contact ;)late, which is fixed
d on page 695)

(Continue

lever operates
upon the tiny
leather brake

used to control

SPEED
REGULATOR

PHONOGRAPH SPRING MOTOR
/FRDM PORTBLE PHONOGRAPM

the speed regu-
lator. Sometimes,
other stopping
and speed regu-
lating devices are
to be found in
spring motors as

LEADS

CONTALCT
SPRING

applied in port-
able phono-
graphs. In such

cases it is neces-
sary to arrange

these control de-
vices in .a little
bit different way.

RUBBER
CONTACT

STEP DOWN
GEARING

TENSION
SPRING

METAL CONTACT ROLLER

PLATE

3 SUPPORT
But  since the HARD RUBHER
main principle in CONTACT SUPPORT
the method o

speed control is
about the same,

no difficulties
may be created
for the home-

builder of such
an *“auto-caller.”
A fitting place
for the two idler

Mr. W. L. Baumgarten who is the owner of the well known ama-
teur short-wave station D4FLA, Berlin, Germany‘ designed a
helpful gadget to call other amateur stations to which he often
“speaks” via code. He took the spring motor from an old port-
able phonograph, a wooden hox, some pieces of hardrubber and
brass, and a few screws, and constructed an automatically oper-
ated *“caller,” which helps him to gather verification cards from
all parts of the globe. The holes are punched into the paper
tape by means of steel punches after the signals have heen writ-
ten upon the tape. Paper is used as the signal tape.
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TELEVISED AUTO RACES

Front Cover Feature

® THE front cover picture shows how mobile television

units can be utilized to pick-up exciting scenes and the
accompanying sounds at different points along an automo-
bile race course. The photo at the right shows one of the
mobile television units in actual use in Germany, where
television programs are being broadcast daily as well as
in England.

The television truck shown in the accompanying photo
was used by the German television system for the purpose
of picking-up the images and sounds of some of the events
in the recent Olmpic Games held in that country. The truck
followed some of the running and jumping teams and re-
corded the image, as well as the sound, upon a photographic
film similar to that used for motion picture work. The
images are photographed with a machine placed on top of
a truck, while a microphone picks up the sound which is
recorded on the sound-traci of the film.

The next interesting point in the present method of pick-
ing up “spot” news shots by television in Europe, is the
intermediate-film process. “Believe It Or Not’’—as Ripley
says—the film for an average scene or event, is developed,
fixed, washed, and dried in the remarkably short space of
thivty seconds! The finished film is shot through the
television pick-up and scanned. The scanning covers both
the image and the voice tracks on the film; in this way both

Above—television truck in actual use in Germany and of similar type
to that shown in our front cover lllustration.

T: TELEVISION
. —PICK-UP CARL_

components can be
transmitted on a single
wavelength.

The television short-
wave signals are pick-
up at a local receiving
point and then relayed
over a wire line, prefer-
ably a coneentric cable,
to the main television
{Continued on page 696)

Left—this picture shows
how several television mo-
bile units may be employed
to pick-up scenes at various
points around an auto race
course. The method of trans-
mitting the image and sound
by short waves is also
shown,

S-W TRANS.
ON TRUCK

(OR TRANS, | EEE
OVER WIRE |

R g R N NN NN

Short Waves Serve Kent's Island Expedition

® THE Bowdoin-Kent’s Island Expedition operated in the
“Bay of Fundy” which is located between the coast of
Nova Scotia and that of New Brunswick, Canada. The

transmitting facilities of VE1IN was located upon a very
small island, Kent’s Island, which is 2 miles long and one
This island, which served as a base

thousand feet wide.

Left—Thomas Gross {(WI1JZM) and experimental apparatus.

for the expedition, was recently given to Bowdoin College
by J. S. Rockefeller.
Kent’s Island is located at the mouth of the bay half way
between the coasts of Nova Scotia and New Brunswick.
The expedition consisted almost wholly of college under-
graduates who were carefully (Continued on page 696)

e

Right—Station VEIIN-W1JZM at controls and WIISH at key.

Bowdoin-Kent's Island Expedition. This transmitter was heard four times in New Zealand and over 35 times in England. Power
was furnished by gasoline-driven engine-dynamo unit.
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Cnrkmg “Ham”

station operated by Harold L.

Hobler, of Queenslund Australia.

Call letters VK1DO. Awarded “Best ’hoto” prize of 1 year's subscription offered

each month,

® Radio VKiDQ was one of the first li-

censed stations in Queensland, and
transmitted 240 meter broadecasts first in
1923, and was also the first licensed receiv-
ing station in Rockhampton after the Great
War. From 1923 up to the present time it
has never beep “off the air” very long and

of late vears the “log” shows an entry for
practically every day. The station has
progressed from 140 volts on a UV202 in a
self-excited Meissner and Hartley up, to the
present gear, namely a 4 stage “rack”
(crystal-control) with 47,46,46, and 210
in the final on 20 meters, where the sta-

A Flash from South Africa

Editor, SHORT WAVE & TELEVISION:

I submit a photo of my short-wave “lis-
tening post’—all the way from “Sunny
South Africa.’

The receiver I use is a “Pilot” Model 63,
all-wave 6-tube superhet, covering from
16 to 550 meters. I use two antennas—one
is a-40 ft., vertical non-directional antenna,
and the other an inverted “V" directional,

Mike kroger's
hannesbhurg. South Africa.

“Listening Post” in Jo-

N.W. to S.E. This antenna is the ‘“real
goods” for receiving stations from Amer-
ica and Australia. There is about 40 per
cent gain when receiving stations from
these countries, as compared when using
the ordinary vertieal. I find the 40 ft.
vertical antenna better for ordinary broad-
cast reception, and also for receiving sta-
tions from Daventry, Germany, Brussels,
and other stations in Europe.

I have becn a very keen short-wave lis-
tener for 12 years now, and I have been
appointed official “Radio News” short wave
listening post observer for South Africa.
In April 1934 I won the “Argus” contest,
for logging the most short-wave stations
from this country, as you will see from the
illuminated address clearly shown in my
photo. In January of this year, I was run-
ner-up, having had 230 stations verified
over a period of six months. My total num-
ber of verifications actually verified to date
are 420, whieh easily holds the record for
South Africa.

I have heard every continent on several
oceasions. My best veris are TI4NRH,
Costa Rica, when that station was using
only T¥% watts; VK3ZX, an Australian
amateur broadecasting records and using
only 20 watts; TFK, Iceland; HAS3-HAS4,
Budapest; CT2AJ, Ponta Delgada, Azores;
Colombo, JVM; H-P-JYS, Japan; VP3MR,
Georgetown, using 60 watts; ZHJ, Penang,
Malaya; Fiji Islands; Honolulu, and many
others too numerous to mention.

I have been reading Short Wave & Tele-
eigion ever since its inception, and it sure is
a great magazine. In my opinion Short
Wave & Television is one of the best maga-

zines in the world. Please carry on with
the good work and good luck.
Mike Kruger,
17 St. Georges Street,
Yeoville,

Johannesburg, South Africa.

iy S

Pnze Wmvner Harold L. Hobler VK4DO Australia

tion is practically always operated.

VEK4DO has never in the 13 years used a
greater input than 45 watts, always bemg
on low power. The 4 stage crystal “rig”
has switching for change to 40 meters by
cutting out a 46 doubler. The transmitter
is followed by a 1936 model SX9 Super Sky-
rider with ecrystal, just brought out from
Chicago. Next is a Gross Monitor which
keeps a check on frequency and signal,
then a faithful Super Wasp which served
well for several years until the Super Sky-
rider arrived.

A map of the world in front of the oper-
ator is used to show the stations and coun-
tries worked. It is mounted on a sheet of
Celotex, and a pin is inserted at the exact
spot a station is worked. The pin has a
small flag at the top on which is the station
eall. It only takes a glance to see just
where QS0s have been made.

Crystal-control has been installed just
over a year. Prior to that the station went
through all the old “time-trying” stunts
to get a good note—including the old slop-
jar rectifiers, Amrad “S” tubes and an Esco
Generator giving 500 volts.

In 1926 VK4DO was the winner of the
Queensiand-Jewell “Miles Per Watt” Con-
test, communicating with Hawaii, Califor-
nia and Oregon (U.S.A.) using 140 volts
(poorly rectified) on a UV202. In this year
the station was also successful for Queens-
land in the Trans-Pacific Tests conducted
by the A.RR.L. and W.LA. In 1925 the
station pushed 200 meter phone to New
Zealand (2,000 miles) using 160 volts on a
receiving tube in the transmitter,

Despite the low input of 40 watts, § con-
(Continued on page T19)

Built S;t from Our Book

Editor, SHORT WaAvE & TELEVISION:

have been a reader of Short Wave
& Television for some time and I think
there is no better magazine on the subject.
I have been interested in the pictures of
Amateur stations and Listening Posts.

On the right-hand side of the table is a
small set which I seldom use. On the left-
hand side is my regular receiver, a Doerle
using a 56 and a 57. This set was made
from plans in your book, “How to Build
Four Doerle Short Wave Sets.” 1 have
net had any unusual DX on this set, but
I have heard all districts in the United
States and Canada (verified). Also, I have
heard stations in Cuba, Canal Zone, South
and Alaska.

America, Altogether, T am
well satisfied with the results.
Stan Sacks,
1701 S. 26 St.,
Linceln, Nebr.

Back
Post of Stan Sacks, Lincoln, Nebr.

in the [J. 8. A.—SW Listening
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@® RADIO has been instrumental in im-
proving many industries during the
ast few years, and aviation is certain-
v not the least important of these. The
radio beams and beacons which have
made flying from one landing field to
another safe have revolutionized flying
methods.
During the past year or two, much
activity has taken place regarding the
safe landing of planes when the landing

By C. W. Palmer

operating on ultra short waves, which
is being installed in all the important
cities, to make blind-landing safe.

This 8ystem operates in a general
way a8 follows: When the pilot who is
riding the radio beam toward his point
of destination arrives at a point some
2% miles from the airport, a tiny lamp
on the instrument panel of the plane

Fig. 1A, Pilot’s indicating panel with warning lights, direction indicator, and landing beam signal. Fig. 1, How dot and dash
signals are arranged so that they produce a continuous “on course” signal
Fig. 3, Dipole antenna of 5-watt transmitter and auxiliary reflector.
Fig. 5, Plan of the complete ground antenna set-up.

Fig. 2, Ultra short-wave aerial and the two reflect-
Fig. 4, Diagram showing the shape of the radiated

he picks up the audible signal he is on
this beam which is focused at a point
some 650 ft. above ground at this point.

The landing beam is composed of
three parts, a continuous signal for “on
course,” a series of dots for one side
and a series of dashes for the other, so
that the pilot simply keeps his plane
at the point of loudest continuous sig-
nal, and he is then riding in on the
landing beam.

lights and he then descends until an When the plane has reached a point

field is completely obscured—or in fly-

ing terms, when the ceiling is zero! audible signal is heard. The lamp tells about 1,000 ft, from the center of the
In Europe, the Lorenz Co., of Ger- him that he has reached the outer ex- field, just before touching the ground,
many, has developed a radio system tremity of the landing beam and when a second light (Continued on page 713)
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Micro-Ray Communication
By W. L. McPherson, PR AT
B.Sc. (Eng), AMIEE, and

E. H. Ullrich,
MA, AMIEE.

® IN a recent important paper entitled, “Micro-Wave Com- — i
munication,” read before the Institution of Electrical En- o T N

gineers, London, some very interesting and little-known facts ,ﬁ“l' ELECTRODE

concerning micro-wave transmission and reception were FIG1 e FIG 2

given. r— T
Credit is given for some of the earliest micro-ray work e M ZONE PLATE

to Hertz, whose classic experiments in “wireless” were per- /::’ £

formed with centimeter waves in 1887. Radio development LR e

in the next few years drifted away from the short-waves | | ' ne. 1588

to the longer waves, but after the War, research slowly but Rs+ 10.68" |

Fig. 1, Appearance of the micro-ray tube. Fig. 2, Diagram FIc 3 FIG.4

FIGE ~ PARABOLIC
71, MiRROR

showing radiation from a zone plate consisting of a number of
concentric metal rings. Fig. 3, Lay-out of typical zone plate.
Fig. 4, Showing that points in line with the doublet are some-
times not excited at all, or else weakly. Fig. 5, Micro-ray

transmitter. Fig. 6, Receiver.

MICRORAY TRANS.
MITTER TUBE

MICRORAY REC-
EWER TUBE

\4 —_C2

/ — DIPOLE
3 ﬁ-,_‘lF!RIAL

St sty Attty

surely started again in the short-wave part of the radio
spectrum.

Barkhausen and Kurz in 1919 discovered that centimeter
waves could be generated by tubes with highly positive
grids, and in March, 1931, the first public demonstration
of modern micro-wave telephone communication was given
across the Straits of Dover, with waves only 18 centimeters |
(7.2 inches) long. Later, a micro-ray link was placed in

3 W

\f

+ pate L EEII0 ~ LYMPNE MICRORAY

+

operation between Lympne and St. Inglevert, in which es- 8iAS -€0 O TRANSMITTER~ | A BIAS 309¥  ~ precivpp .

sentially the same principles were involved. The same ultra 1 + MODUL ATION POTENTIOMETER.. Sl

short-wave link of 18 ¢m., as used in the Dover experiments T1i < MODULATION TRANSFORMER., P2 . DEMODULATOR POTENTIOMETER.

were used, but this time 'the distance ch t e :él. ;tg‘m Nsmgt‘f';pﬁmm Ae?: Pz 2sna-t msa}?&% mxs:uwoe
y 1 was much greater, or R e A S 1 1t TO RECEIVER AERIAL

56 Km- (33-6 ml]es.) (COH tinued on ge 711) TL2 THERMOCOUPLE TLI3e TUBULAR TRANS. LINE RECEIVER L
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Mechanical Scanning—How It Works
Lesson 2
By George H. Eckhardt,

Author, “Electronic Television”

® PROBABLY the first important

problem in television is to break up
a picture having length and breadth
into length alone, and then transmit
this by some means, and—at a receiver
—again assemble length into length and
breadth again. This, of course, is the
problem of scanning.

Nipkow’s Scanning Disc

Paul Nipkow, a German of Slavic
extraction, invented the scanning dise
in 1884. Until as late as six years ago
Nipkow’s invention was the “heart” of
experimental television. True enough
Nipkow, and his successors, for many
years did not have the modern thermi-
onic tubes, used for radio frequency
amplification, but the basic principle of
mechanical gcanning was there!

Nipkow’s invention is as ingenious as
it is simple. It consists of a rotating disc
(see figure 1) in which a number of
apertures, arranged in a spiral/ manner,
have been cut. Each aperture, or hole,
is its own width nearer the center. A
“mask” is supplied as in figure 1. It
will be seen that if a source of light is
placed behind the dis¢ (as shown in
figure 2) as the first hole in figure 1
moves from A to B, there will be a
horizontal sweep of light. Then there
will be a second sweep of light from
C to D (figure 1), as the second hole
moves across the opening in the mask,
and so on the light from the source will
be broken down in a series of parallel
lines of light.

How Action of Eye Helps Television

The persistence of vision of the hu-
man eye is such that if the disc is re-
volved fast enough, there will appear

OF LIGHT

ﬁ) DisSC
FROM BACK
OF O1SC

SYNCHRONOUS

-FIG.2- MOTOR

L.
f

OBSERVER

A simple scanning disc, Fig. 1, is shown

ahove, together with mask. How the oh-

gerver sees successive strips of light,

which eventually cover the whole open-

ing in the mask as the spiral of holes ro-

tates behind the mask, is made clear by
the drawing ahove.

to be always a complete light picture
in the cpening of the mask. Thus if
there are twelve holes in the disc, there
would be twelve strips of light. Of
course, to obtain any worth-while re-
sults at all, there would have to be
more than twelve holes; however, this
is the basie principle.

How then could the Nipkow disc be
used in making up a television set, both
“pick-up” and “receiver”? TFigure 3
shows how this is done. Again it must
be remembered that this is an extremely
elemental diagram, and that amplifiers,
and other most essential parts, are not
shown for simplicity’s sake.

The light reflected from the subject
(figure 3) passes through the apertures
or %\oles in the revolving disc. By means
of the holes in the disc the “picture” is
broken up into strips. These strips
themselves vary in intensity of light
and shade as the “picture” being picked
up varies itself. As each strip passes
across the mask opening it falls upon
a photo-electric cell, and this causes
variations in the photo-electric current.

Thus it is seen that the picture is
broken up into length and intensity.
The disc is revolved by means of a
(synchronous) motor. The varying sig-
nals from the photo-electric cell are
sent out after amplification.

Scanning Discs Must Be Synchronized

At the receiver there is a similar dise
with a similar number of holes, identi-
cally arranged as in the disc at the
pick-up. This second disc is revolved biv1
a motor in perfect synchronization wit
the motor at the pick-up disc. Thus it
will be seen that the revolutions of the
receiver disc are synchronized with the
revolutions of the pick-up disc. The
source of light at the receiver is a neon
glow tube which varies in brilliancy,
accurately and instantaneously, with
the signal coming from the photo-
electric cell at the receiver. The per-
sistenee of viston of the human eye is
such that, if the disc is revolved fast
enough, and there are enough holes or
apertures, a recognizable picture or
image appears in the mask opening.

Many well-known inventors have
used the scanning disc in television re-
search, and among them were the Bell
Laboratories and Jenkins in America,
and Baird in England.

375 Line Mechanical Scanning
Achieved

In Germany, Fernseh A. G., has built
mechanical scanning transmitters that
have achieved a definition of 375 lines
interlaced. These require a disc revolv-
ing at 6000 revolutions per minute. The
discs revolve in a8 vacuum.

Television has always, it seems, pre-
sented both great difficulties and great
hopes. In 1908, in the English scientific
magazine Nature, appeared the follow-
ing, “M. Armengaud, president of the
French Society of Aerial Navigation,
firmly believes that within a year, as a
consequence of the advance already
made by his apparatus, we shall be
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Light-spot transmitter with hizh-speed
scanning disc, huilt by the Fernseh Com-
pany in Germany. Fig. 4.

watching one another across a dis-
tance of hundreds of miles.”

The editor of Nature added, “It may
be doubted whether those who are bold
enough to attempt any such feat ade-
quately realize the difficulties which
confront them.”

Without going into details regarding
the apparatus of M. Armengaud, his
hopes, and the comment of the editor of
Nature, seem to apply very well to me-
chanical scanning.

Synchronization is one of the most
important things in television, there
must be per- (Continued on page 701)
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Diagrams ahove show how face of subject
is scanned by spiral hole disc, successive
variations in light and shadow being pro-
jected onto photo-cell. The fluctuations
in the photo-cell current, when trans-
mitted to the receiver, cause correspond-
ing variations in the glow of a neon tube
mounted behind a second revolving
Scanner.
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A Beginner's Super

Front view of a clever 2-tube super-het for the Beginner.

With the new type tubes

now availahle it is possihle to perform all of the functions in a superheterodyne with
only two tubes,

® THE urge to build a real honest-to-

goodness superheterodyne receiver
is “in the blood” of every true short-
wave experimenter. Unfortunately,
however, the ambition of many “fans,”
especially the younger ones, only too
often exceeds the contents of their
pocketbook and the great day must be
indefinitely postponed. To make the sit-
uation still worse, it seems that no de-
signer of short-wave supers c¢an resist
the temptation to add that “one more”
feature which will make the circuit
“just a little better.” This is all very
well and highly commendable but it
doesn't help the fellow who has only a
limited amount of money to spend for
parts and who has had no practical ex-
perience 1n superheterodyne construc-
tion and adjustment.

“The little “beginner’s super” shown
in the photographs and described in
this article is designed especially as a
“first” superheterodyne for the experi-
menter who has built the regenerative
or tuned-radio-frequency circuits, and
is looking for something slightly more
complicated. This receiver has all of
the characteristics of the standard
superheterodyne circuit and is ideal for
the fellow who is studying radio or who
would like to “get the feel” of a super
before tackling the job of building a
larger set. If built of good quality
parts and according to the specifica-
tions as laid down here, the selectivity
and the sensitivity will be very good
and no difficulty whatever should be en-
countered in getting the circuits into
proper alignment.

How 2 Tubes Do All the Work

As the schematic diagram, Fig. 1,
shows, the circuit consists of a 1C6 as
combined mixer and oscillator and a 19
as regenerative detector and one stage
of audio frequency amplification!

The single L.F, transformer used in
this receiver is of the “airtuned” type,
which gives maximum gain and stabil-
ity, and is tuned to approximately
465 ke.

The tuning condenser is a standard
two-gang unit of 140 mmf. per section
maximum capacity, the two sections
being made to “track” by means of the
20 mmf. trimmer condenser in parallel
with the mixer tuned circuit and the
.001 mf. mica condenser in series with
the fixed plates of the oscillator tuning
condenser.

The eight coils necessary for com-
plete coverage of the range from 15 to
200 meters, are of the plug-in type,
wound on 6-prong forms, and may be
purchased “ready-wound,” or else made

by the experimenter himself, according
to the data which will be found in the
coil table at the end of this article. In
general, the circuit is probably the
most simple that will pass under the
superheterodyne name and, in this par-
ticular model, all of the parts have
been selected for the highest possible
gain and lowest losses.

Construction Extremely Simple!

The construction of the receiver is
not at all difficult. As the photographs
and drawings show, it is built up on a
7x11x2% ineh steel chassis, no front
panel being used. The control at the
left of the tuning dial is the regenera-
tion control; the knob at the right
turns the 20 mmf. trimmer mentioned
above. This arrangement is the most
logical one as it is not necessary to ve-
adjust the trimmer every time the
receiver is tuned to a different
station.

Drill and cut the chassis as outlined
in Fig. 3 and mount the various parts
as shown in the photographs, fastening
them in place by means of machine
screws. Place the tube and coil sockets
and the I.F. transformer in the position
that will give the shortest and the most
direct wiring between them.

Beginning with the filament eirecuit,
connect the parts together with either
the usual stranded or solid tinned hook-
up wire or bus wire. Solder each joint
with a clean, hot and well-tinned iron
and rosin-core solder and make sure
that the connections are really soldered
and not merely stuck together. Do not
allow the melted solder or rosin to run
down over the insulation of the sockets,

Here is how the Beginner’s 2-Tube Super-het constructed by

Mr. Hooton leoks from

the rear.
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By
Harry D. Hooton
WB8KPX

MARCH,

This beginner’s super-het uses but 2 tubes to accomElish surprising results.
A 19" and “1C6"” are used to do all the work. The set may be operated
from batteries such as a couple of dry cells and 135 volts for the plate
taken from either a “B” battery or a plate supply unit. The wavelength
range is 15 to 200 meters.

List of Parts for Beginner’'s Super

the coil forms or the tuning condensers.

Wipe each joint with a clean cloth 2 Mica conddenseru, .001 mf,, type 1460 Ommf..litypetMCD»I40-Sd . .
B 5 2 Mica condensers, .00025 mf., type 1467 ne midget tuning condenser. 20 mmf.,
moistened in alcohol. One Mica condenser, .0005 mf., type 1460 type MC-20-8
N ) One Paper condenser, 0.05 mf., 400 volts.  One midget trimmer condenser. mica. 35
How to Wind the Coils type 484 mmf., type MEX
One Paper condenser, 0.01 mf,, 400 volts, (I_:Z)LB(%’TRAD INC, :
type 484 ne Potentiometer, 50,000 ohms, with
we. are-nou.r ready to construct the One Paper condenser, 0.25 mf.,, 400 volts. d.p.s.t. switch, type 205
plug-in coils, if these are to be home- type 484

made, Wind the grid coils to the
proper amount of turns, as specified in
the coil table, and make sure that the
tickler is in the same direction as the
grid winding of the oscillator coil and
that the connections are exactly as
shown in the picture diagram. Other-
wise, no oscillation will be obtained
which means, of course, that no signal
can be passed to the detector. If com-
mercial coils are to be used, it will be

necessary to remove a portion of the 8 (twaossem G}Drumt goilst. ttyne SWK-6, (h)llllg CtJEf]l):.‘l kchsE%xlbje

. . s . or -prong forms. See text. LAN S
oscillator grid winding in order to ob- 4 [solantite sockets, 6-prong, type S-6 One supply solder, machine screws, nuts,
tain even “tracking” between the two 2 Aluminum tube shields. type TS-50 i wire, ete,
tuned circuits. . ) ~Coil Data '

N Ranxe Mixer Grid Ose. Grid Spacing* Wire Tickler

In case the ready-made coils do not 8 814 - No. 18 3%
correspond exactly with the data given L 1ot 1 AL 135
for the standard (mixer) coil, merely 82 174" No. 26 173

remove approximately % of the turns
from one set, leaving the other alone,
and disregard the data given in the coil
table. (Continued on page 703)

FIXED COND. & RESISTORS One split-stator tuning condenser, 140

One Papver condenser, 0.1 mf. 400 volts,
type 484

2 Paper condensers, 0.1 mf., 600 volts, type
634

One Carbon resistor, 50,000 ohms, 14} watt.
type 1096

One Carbon resistor, 50.000 ohms, 1 watt,
type 1094

One Carbon resistor, 1 megohm, 1} watt,
type 1096

One Carbon resistor, 3 megohms. 13 watt
type 1096
Name of above mubutacturer on request.

HAMMARLUND MFG, CO.

One ‘“‘air tuned” I F. transformer, 465 kc..
type ATT-465-CT

27 65
All CDl.l'I wnund on Hammarlund XP-53 forms (1%” diameter),

given is in meters.

of the coil. not the space between the turns.

that of the oseillator grid winding and coupled to the grounded (filament) end of that

coll.

*Spacing refers to the distance between the grid and filament ends

On& Filament rheostat, 10 ohms, type 204-

ICA

One Electralloy chassis, 71.x11x21%4 inches
(No. 1531)

One Vernier dial, type 2212

Two Knobs (for regeneration and trimmer
controls)

One "Ant-Gnd” binding pust assembly

Two Insulated tip jacks

EVEREADY

Two or three (90 or 135 voits) type 772,
45-volt “B™ blocks

One type 761, 4'.-volt “C** battery

Two”type 7111 17-volt "A" batteries (dry
enllsl

RAYTHEON

One type 19 tube

6-prong type. Range

Tickler is wound in the same direction as

[A-54

| lt. 3/& HOEs  S/870M 3/3 HOLES
> lk 1 lk—d
BEND}— T -L___s*__.
-10P- 2 HOLE, FOR
xrmmsr
L 3" _.|
12 e T.—
=ca xcs y’
: soc-:n FOR 19
AIR-TUNED 001~ _ il Lt 4'
IR as6xc  MF - — G L 'f %‘J‘.CE.‘“ + + p
(evmpuT) CONNECTION ;F ezuo. : — SICKETY '
{1} » STANDARD i \
I‘ RY, 580»?38/ HEADPHONES . - o %—‘HDTE- — E _____
CONNECTION N2t HOLES 1
{ze)‘gav%"e"s 2y i wltls e *_.
HEADPHON| N 8" HOLE
S 1.}1 ~FRONT- FOR TRIMMER
/16" THK ALUMINUM X
GRIC TUNING -01-
COND p
|
| )
TICKLER |I
| | | cnnor
GRID | r .7 Y5ED)
SO0 T [ pLATE
\ TUNING
l I " COND
PLATE |15 TICKLER
OrR PRy || x
con || %
1 I.
Pm CD!L
]_(Gneem "
) hY
'b r ;D s L?M.' :
(as DJ €BLACR) ( BLACK)
E Ed )
7 Ed )
$ - ke —
L — *r" i
A-C+ A+,B- B+, 67'2v & 8+,135V.

The hook-up for the 2-tube Super-het is quite simple. as a study of the diagram above will at once disclose. Even the beginner
will experience no difficulty in aligning the LF. transformers.
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“McEntee-6"-A

Super-Het

This Month’s $20.00 Prize Winner
By Howard McEntee, W2FHP

n this all-wave superhet 6 tubes perform 8 functions. This set was especially

designed for Short Wave & Television and is an exclusive feature. Outstanding points
which will please both the “Fan” and the "Ham™ are—Band-Spread, Beat Oscillator,
Regeneration, Head-Phone Jack, Plug-in Coils and the latest lron-Core “High-Gain”

I.F. Transformers.

@® THE average short-wave beginner,

after he has mastered the simple
regenerative receiver, begins to feel a
need for something more efficient and
capable of a higher type of perform-
ance. With the short-wave bands be-
coming increasingly crowded as time
passes this means that the only style of
receiver to consider is the superhet.
Such a receiver, with its high order of
sensitivity and sharp tuning capabili-
ties is truly the receiver of today. The
amateur must have a superhet to do
really good work, except possibly those
fortunates situated in locations such as

we all dream of.

The receiver to be described is as
simple as is consistent with good high
frequency performance. It is built of
low cost parts—nothing hard to obtain
or high in price. Several of the tubes
perform dual functions making it pos-
sible to keep the total down to six, in-
cluding the rectifier. The whole outfit is
self-contained, making it an excellent
set to take away in the summer or for
general portable use. .

A separate first detector and oscillat-
or is used, as the 6A8 is not noted for
exceptional efficiency on the higher fre-

Above—rear and hottom views of the 6-tuhe superhet which “sr:orts" many valuable
features. It has Band-Spread, Beat Oscillator and “built-in” Loud-speaker.

guencies. The 61L.7 makes a fine first
etector as it has high overall gain and
is easy to control. This tube is made
regenerative, and we thereby gain sev-
eral important advantages. The regen-
eration of course adds greatly to the
gain of the mixer, but, more important,
it adds considerably to its selectivity.
We are thus enabled to dispense with
an R.F. stage, and while we have the
regeneration control to operate, an R.F.
stage would have added many more
parts, and another tube, to say nothing
of the attendant tracking difficulties
such a stage would necessarily bring
about. As it is, we are able to use a
ready made coil-set, which saves a great
deal of time and bother in construction.

Plug-in Coils Used

Plug-in_ coils are used for efficiency
and simplicity. It is admittedly much
easier to turn a switch than to change
plug-in coils, but the band-switching
system adds so much to both mechanical
and electrical complications that it is
not justified in a set of this type. The
coils have to be slightly modified as
they were designed for use with a A7
first detector and oscillator. The work
is very simple, however, and consists
only of removing primary turns as spe-
cified in the coil table.

The LF. system consists of a single
6K7, with two iron-core transformers
and the overall gain 18 very high! The
second detector is rather unusual and
consists of a type 6A8. This is used so
that no separate tube is needed for the
beat oscillator. With or without the
beat oscillator in action, the tube func-
tions as an efficient detector similar to
a pentode or screen-grid tube, and is
quite satisfactory for our purpose.

Head-Phone Jack Provided

A jack is provided for the use of
head-phones, and when these are not in
use the circuit is closed to the output
tube, a 6N6G, which is really two di-
rect-coupled triodes in one bottle. This
tube gives fine audio quality and in ad-
dition makes unnecessary the usual
cathode resistor with its large bypass
condenser.

Construction is started by cutting a
hole for mounting the tuning condenser
and the large dial. Once this is done
the rest of the parts may be spotted and
set in place.

The 5 inch loud speaker is not mount-
ed directly on the chassis, but is acous-
tically insulated therefrom by a small
piece of % inch thick celotex. Also a
14 inch thick pad of felt is glued around
the front of the speaker to hold it away
from the panel. This insulation pre-
vents the speaker vibrations from being
transmitted through the panel and chas-
sis to tubes and other parts which would
cause a microphonic howl to be set up.
The set may therefore be run at consid-
erably higher audio volume than would
otherwise be permissible.

Painted Pane! Enriches Appearance

After all parts are fitted in place to
make sure they are properly spaced,
they should be removed and the front

— el
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of the panel, and also the chassis top,
given a smooth coat of French Grey
enamel, first giving the parts a good
cleaning to remove all traces of dirt and
grease. The paint will dry thoroughly
if left over-night.

All parts may now be permanently
mounted and the wiring started. It is
best to start first with the filament cir-
cuits and the power supply. With these
out of the way, the rest of the work
should proceed at a fast pace.

Certain of the leads in the receiver
should be shielded as shown on the dia-
gram. This is necessary to avoid feed-
back or undesirable radiation to other
components. The shielding may be the
ordinary small size used for automobile
low tension work.

The connections to the tuning con-
denser and the coils and also the oscil-
lator grid circuit wiring is preferably
done with heavy tinned copper wire of
about Ne. 14 gauge. This will insure sta-
bility so that you won’t get a “warble”
if the set or table is accidentally tapped
while receiving C. W. on the higher fre-
quencies. For the same reason these
leads should be made as short and di-

Ry,

Ry

curves and angles.

“Lining-Up” the
Set

Lining up the
receiver is quite
simple, but the
services of an all
wave oscillator,
or at least an LLF.
oscillator are al-
most a necessity.
By use of such an
instrument the I.
F. may be lined
up in a couple of
minutes. The out -
put of the oscil-
lator should be connected to the cap of
the 6L7 and the four L.F. trimmers ad-
justed for maximum output. With the
oscillator still connected adjust the
trimmer in the I.F. transformer that is
used for the beat oscillator until the
beat note is obtained. This should be
done with the beat oscillator switch on
and the condenser at mid-scale.

Regenerator Boosts “Sigs”

673

David Kreisman taking a twirl at the “McEntee-6"—a super-
het which really “steps out and goes places.”

moved and with an antenna and ground
connected to the binding posts signals
should be heard. The regeneration con-
trol will be found to give a tremendous
inerease in signal strength as it is ad-
vanced, and possibly a point will be
reached where the signals abruptly drop
and become distorted. This means that
the first detector is oscillating and the
receiver should naturally never be oper-
ated in this condition.

rect as possible, omitting all faney The test oscillator may now be re- 1t will be  (Continued on page T06)
b7-1F k=

“yranpanp | /
?: rgmgs 50.000
OHMS

C13C2 ARE
GANGED

+ “0.1-mEG

100V 7 %
<

BEAT -0SC
YOLTAGE SwWITCH

DvIDER

k-

7617~ I F TRANS
157 DET

{SK‘I- LF I FTRANS

,BAB-2HDDET L B O

+ 1.000 1
ORMs
| 50.000 OHms

- SHIELDED

5TanbarD

I F TRANSF

7 BeaT-08C
© swiTCH

N2, 140 MME

8 MF
VOLTAGE

" OWIDER

FIELD
COIL ON
SPEARER

Although the 6-tube superhet here described has many valuable features, demanded hy every “Fan” and “Ham,” it is simple to
build and operate. Of course high-quality parts will help to spell “success.”
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What Size Condenser r,?

® THE widespread use of resistor-

capacity combinations for circuit
isolation and the prevention of degen-
eration in modern radio and audio am-
plifier design practice has brought many
letters requesting more information on
the proper application and selection of
the above mentioned components.

In a perfect amplifying circunit, as
illustrated in figure 1A, the signal ap-

By Clifford E. Denton

One important question uppermost in
the mind of the average set-builder
and designer is: "What size condenser
or resistor should ! use?"” Mr. Denton
has endeavored to give the answer as
clearly as possible, with the aid of an
elaborate table and the simple dia-
grams presented herewith.

-A-

-
B+

ik -ip

A . | +
L !
= € A
>
- 3 1
: —
~1
. _
FIG 8- FI1G.4
TRIODE TETRODE HEPTODE

FIG.3

8> T+ 8
ik-ip+isg

ik-p+1g2 +igats+ig

The diagrams herewith, in conjunction with the text, help to clarify the problem
as to the proper size of condenser or resistor to he used in a given case.

plied to the grid would be amplified in
the tube and appear across the output
load in the conventional manner, at the
same time the normal D.C. operating
voltages would not affect the operation
of the tube. In fact, in figure 1A no
consideration is given to the necessity
of using a positive potential on the
plate from a direct current source, nor
the use of a negative bias on the grid
of the tube which is essential, especially
in class A circuits. Thus the ecircuit
of figure 1A is shown to illustrate an
ideal condition as far as the A.C. signal
is concerned in a tube circuit, and rep-
resents the peint towards which the de-
signer strives in order to obtain the
maximum efficiency from a given tube.
A practical amplifier circuit is shown
in figure 1B. Here, the use of resistors
and condensers “decouples” the grid
from the plate circuit, prevents degen-
eration in the cathode circuit and “de-
eouples” the plate circuit of this par-
ticular amplifier stage from the conmon
power-supply found in modern radio
receivers,

Capacity in Cathode Circuit

The use of resistors in the cathode,
screen and plate circuits of a Tetrode
is shown in figure 2, with their associ-
ated bypass condensers. The capacity
in the cathode circuit not only prevents
degeneration, but also decreases the ef-
fective cathode-ground impedance to the
signal applied to the grid. Resistor R1
“decouples” the screen cireuit, and ean
also be used as a voltage-dropping re-

sistor, i.e., drop the plate voltage of 250
volts down to the required screen volt-
age of 100 volts. The same function
holds in the case of resistor R2, where
the isolation effect is more important,
as greater signal voltages are present
in the plate circuit. It ean be generally

SHORT WAVE & TELEVISION for MARCH, 1937
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stated that the resistors in the plate
circuit of a tube will be low in ohmic
value and that fairly high values of
capacity will be necessary for satis-
factory isolation. This ean be deducted
from the fact that it is seldom desirable
to waste plate voltage, which may re-
sult in a loss of gain and tube efficiency.

Tahle Helps the Designer

To assist in designing resistance-ca-
pacity filters the table below has
been included. This table gives the
capacitive-reactance in ohms at various
frequencies commonly used. A repre-
sentative listing of standard capacities
ranging from .00005 to 15 mf. gives
ample scope to the chart so that most
problems can be solved at once.

The capacity and reactance values
can be extended very simply in multi-
ples of 10 or 100 if so desired. For ex-
ample, having a capacity of 100 mf.
operating at 50 cycles, what is the re-
actance? Look in the column under
capacity in mf. The second column from
the bottom of the chart is the 10 mf.
listing. Multiply this 10 mf. by 10,
giving 100 mf. Divide the figure along
the 10 mf. line in the 50 cycle column
318 by 10. Thus, the reactance of a
100 mf. condenser at 50 cycles is 31.8
ohms. In general it will not be neces-
sary to extend the capacity or reactance
values beyond the chart but the above
indicates how it can be done if desired.

Design of Resistance-Capacity Filters

In designing resistanee-capacity
filters, always select the capacity hav-
ing a reactance at the LOWEST fre-
quency encountered in the circuit, equal
to at least 1/50 of the value of the iso-
lating resistor in ohms. For example, a
broadcast receiver tunes over the range
of 1,500 to 550 ke. Therefore, any con-
denser used in the R.F. portion of this

(Continued on page 714)
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High Quality in Super-Regenerative
et
® A DESCRIPTION of a new English
patent covering a means for eliminating
distortion in the reception of broadcast
signals on ultra-short wavelengths when
using the super-regenerative methods of
reception was recently published in Wire-
less World (London).
1t was explained that while the super-
regenerative type of circuit is particularly

Y
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D= DEMOOULATOR
F» FILTER

Diagram ahove shows new English super-
regenerator receiver hook-up.

suitable for reception of ultra-high fre-
quencies it is often difficult to prevent the
“quenching” oscillator from affecting the
quality of the received signals. This is due
to the fact that both the quenching fre-
quency and the A.F. signals share the same
path, and that the “tone” or frequency
characteristic of the latter is impaired in
the process of separation.

The inventor found that when a signal
is received the quenching oscillations are
modulated by it and develop corresponding
side-bands. He accordingly amplifies the
local frequency and derives the required
signals from it by demodulation.

As shown in the circuit, the local or
quenching frequency is supplied from tube
VI to the plate circuit of the regenerative
tube V. The grid of the latter is coupled
to the next amplifier, V2, through a circuit,
LC, tuned to the quenching frequency,
which is then passed on for subsequent am-
plification and detection.

Eliminating Modulation Hum
@® IN the construction of A.C. operated

:

8+

|
|
|

R_ LA tov.
B A A_c —
This diagram shows arrangement for

eliminating a modulating hum in an A.C,
operated high-frequency receiver.

$25.00 PRIZE OFFER i
For ]
BEST 1-TUBE SET! |

® READ all about it in the April
| number.

® STUDY the 1-tube Shori-1Wave
Converter described on this page.

This will give you some idea of
what can be done with one of the
new tubes. i

high-frequency receivers difficulty is of-
ten encountered in eliminating the “modu-
lation hum” or as it is sometimes called
“tunable hum.”

1Wireless World (London) recently con-
tained some useful hints on the elimination
of this troublesome disturbance and we
are reprinting the data for our readers.

“A complete cure can generally be ef-
fected by joining two condensers of .001
to .005 mf. in series across the high poten-
tial secondary winding of the power trans-
former.

“The junction point between these two
condensers is normally taken to the center
tap of the rectifier filament winding, but
recent experiments with high-gain all-wave
receivers have shown that more complete
hum elimination can be secured by con-
nect'ng it to one end of the winding, it
being immaterial which end is chosen.

“A further precaution which is advisable
ig the addition of two condensers of about
.005 mf. connected in similar manner across
the heater leads, with their center-point
grounded. They should preferably be
mounted as close as possible to the second
detector tube socket.”

Ultra-Short-Wave Converter

® THE 5-meter amateur stations and the

television transmissions (that is, the
sound accompaniment to the images) can
be picked up on a standard broadcast re-
ceiver by using an ultra-short-wave con-
verter,

This resembling the usual shortwave
converter in its circuit, the main differ-
ence being in the size of the coils and
tuning condensers. The circuit here is
reproduced from Wireless 1World (Lon-
don) in which it was originally published
to permit the reception of the sound ac-
companiment of the Alexandria Falace
television signals.

The converter consists of a single tube
of the triode-pentode type, such as the
6F7 and similar types. The pentode sec-
tion is used as the first detector while the
triode section acts as the oscillator,

The output of the first detector is fed
into an “LF.” coil which is really a regu-
lar broadeast band T.R.F. coil. This is
tuned to a wavelength at which no broad-
cast station is operating, preferably at
the high-frequency end of the band cov-
ered by the radio receiver, The tuning is
then accomplished entirely by the con-
densers in the converter. These may be
ganged together if desired although the
construction of the unit will be much sim-
pler if separate controls are used {since
no tracking of the two condensers will be
needed).

The tuning condensers have a capacity
of about 30 mmf. at maximum position
and the coils consist of 8 turns of No. 14
enameled wire wound to a diameter of
% in. and spaced to % in. long. The
aerial coil consists of 8 turns of No. 28
D.S.C. wire wound on a 3-in. bakelite rod
inserted in the detector grid coil. The de-
tector grid coil is tapped at the center of
the winding.

Appearance of ultra-shoert wave converter
and also wiring diagram for the converter.

The power for the converter is obtained
either from the receiver itself, by tapping
off plate and filament voltage from the
power tube socket in the set, or a sepa-
rate small power-supply is made for it.

A Danish 2-Meter Transceiver

® A RECENT issue of Popular Radio
(Copenhagen) a Danish radio magazine

contained a transceiver for operation on

wavelengths down to 2 meters.

The second tube, which is used as the
modulator tube for phone transmission and
as audio amplifier for reception, is a bat-
tery type output pentode. The switches S1,
S2 and S3 are actually one switch which is
a three-pole double throw unit, Tuning is
accomplished by sliding the condenser Cl
along the wires (tubes) between the grid
and plate of V1 and the R.F. chokes Ch3
and Ch4. The chokes Chl, Ch2, Ch3 and
Ch4 are wound with 30 turns of No. 20 wire
on ¥%-in. diameter forms.

g

Cd
G~ puones—'®

traneceiver which
grid-plate tuning.

R
20.0000HMS Ge

A  2-meter employs
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Here's Your Button

The illustration here-
with shows the beautiful
design of the *“Official™
Short Wave League but-
ton, which is available to
everyone who becomes a
member of the Short
Wave League.

The requirements for
jeining the League are
explained in a booklet, copies of which will
be mailed upon request. The buttom meas-
ures 3 inch in diameter and is inlaid in
enamel—3 colors—red, white, and blue.

Please note that you can order your but-
ton AT ONCE—SHORT WAVE LEAGUE
supplies it at cost, the price, including the
mailing, being 35 cents. A solid gold but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 99.101 Hudson St. New York.
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WHEN TO LISTEN IN

All Schedules Eastern Standard Time

DAVENTRY

@® DAVENTRY hopes to have its 3 new

transmitters in operation some time this
spring. In addition a new and improved
aerial system, the result of 4 years experi-
ence with the old transmitters and aerials,
will be placed in use simultaneously. The
new transmitters will each be of about 50
kw. power output as compared with the
10-15 kw. rating of each of the present
transmitters. The new system is expected
to give greatly improved service. The old
transmitters will continue in use, employ-
ing the new antennas and instead of broad-
casting simultaneously on 3 waves, the sta-
tion will use 5 or 6 in some transmissions,
each directed to a different part of the
world. By this means all parts of the
world will be given a good daytime service
as well as a good night-time service. At
present each area is given only a good
night time service. Daytime service is

up signals directed to some part of

By M. Harvey Gernsback

last month the following are also available
for use: JZH, 6095 ke and JZL, 17785 ke.

JVN, 1066¢ ke, and JZJ, 11800 are heard
on Mon. and Thur. from 4-5 p.m. with a
program for the East Coast of N. Ameri-
ca. JZJ is especially well heard being an
R7-8 signal. JZJ is on daily now from 12
m.-1 a.m., instead of JZH. However, a bad
echo causes the announcements to be
garbled. On Wed. and Fri. JZI and JZJ
are on from 2-3 p.m. for Europe.

JAVA

The NIROM stations are on daily except
Sat. from 6-7:30 p.m., 10:30 p.m.-2 am.,
5:30-10:30 a.m. On Sat. 3:30-11:30 a.m.
and from 6 p.m.-2 a.m. (Sun.). The sta-
tions used are YDB, Soerabaja, 9650; YDC,
Bandoeng, 15150; PLP, Bandoeng, 11000;
PMN; Bandoeng, 10260 ke. [In addition
YDA at Batavia operates on 6040 ke. Daily

only the result of listeners picking

the world where it is night. Thus
at present the only transmissions
specifically aimed at America are
those from 4-5.45, 6-8 and 9-11 p.m.

The schedule for February is as
follows: 3-5 a.m. on GSB, GSO and
either GSP or GSG-**** 6.8 45 a.m.
on GSG, GSB and either GSH or
GSF.** 9 am.-12 n. on GSF, GSB
and either GSH or GSG** 12:15-
3:45 g.m. on GSI, GSD and GSB.**
4-5:45 p.m. on GSB, GSC and GSD
**** 6-8 pm. on GSC, GSB and
either GSA or GSD.*** 9.111
p.m. on GSC, GSB andseither GSL
or GSD.

CZECHOSLOVAKIA

Prague has been jumping from
one frequency to another recently,
80 it is impossible to predict what
frequencies they will use this
month. OLR can operate on the
following frequencies. 6010, 6030,
6055, 6115, 9504, 11745, 11760, 11840,
11875, 15230, 15320 and 21450 ke. [
It is possible that others are avail-
able also. The only ones used to
date are: 15230, 11875, 11840, 11760,
6115, 6030 and 6010 kc. At present
11875 is used during the hours from

a.m.-2 p.m. irregularly. Occa-
sionally 11840 is heard during these
hours. A regular program is broad-
cast daily from 2:45-4:30¢ p.m.
generally on 6030 or 6010 ke. The
American program is broadcast on
Mon. and Thur. from 7-9 p.m. This
was heard on 11875 but is probably
oh 6030 ke, now.

JAPAN

In addition to the frequencies of
the new Tokyo station mentioned

FREE
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This is the handsome certificate that is presented

te all
LEAGUE. The full size is 7% ~”x914”.
(See page 720)

members of the SHORT WAVE

except Sat. from 6-7:30 p.m., 10:30 p.m.-2
a.m., Sat. from 6 p.m.-2 am. (Sun.) and on
3040 ke. daily except Sat. from 5:30-10:30
a.m. and on Sat. till 11:30 a.m. All these
stations relay the YDA program. PMH at
Bandoeng on 6720 kc. sends the NIROM
Bandoeng program daily from 5:30-9:30
am. and Sat. from 9:30 p.m.-1:30 a.m.
(Sun.) All reports should be addressed to
J. H. A. Hardeman, NIROM Short-Wave
Editor, Batavia, Java,

AUSTRALIA

In February VK2ME at Sydney, 9590 ke.
operates on Sun. from 1-3, 5-11 a.m. Con-
trary to reports VK6ME at Perth is not
yet on the air. The Australian ship “Al-
thea” has a short-wave telephone on board
using the call ZFBJ and is heard calling
YLZ Sydney, 13340 ke. and ZLT Welling-
ton, New Zealand, 11050 ke. around 5 a.m.
ZFBJ is on 8900 kec. The Sydney phone
station works with New Zealand, Londen,
Java and ships. When calling New Zealand
and ships the call VLZ is used,
when calling England the call VLK
is used, and when calling Java VLJ
is used. VK2ME is the call used
when testing. These are all one
station, however. Frequencies gen-
erally used are 10520 and 9760 ke.
They are generally heard from 12
m. to 8 a.m. irregularly.

MOsSCOwW

The programs from RNE daily
from 12:30-6 p.m. are now on 6000
ke instead of 12000 ke. RAN on
9600 broadcasts daily now from 6-8
p.m. RW96 on 15180 k¢, is off the
air for the winter,

USA

W3XAL at Bound Brook on 6100
ke. now broadcasts special pro-
grams in Spanish with typical
Spanish entertainment daily at 8
p.m. They are specially intended
for S. America. A new beam an-
tenna for S. America is employed.
The programs generally last for a
half hour but they will be extended.
These programs originate in the
I NBC studios in Radio City. W2XAF

at Schenectady on 9530 ke. now
broadeasts only NBC programs. It
no longer relays the WGY, Schen-
ectady program. This station also
has special Spanish programs sev-
eral nights a week.

Thanks to our listeners who
write us reception reports each
month. They are a great aid in
keeping the lists and this column
up to date. In the future we shall
try to mention by name outstand-
ing contributors when space per-
mits. Reports should be in our
hands by the 20th of each month
at the latest.

of
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Presented to

SHORT WAVE SCOUT

WALTER E. BUTTS
629 Hartford Street
Worthington, Ohio

For his contribution toward the
advancement of the art of Radio

Magazine

i R

Honorable Mention

Li Chi Chiang
St. Johns, Quebec
Harry Eppinger
Norton, Kansas
Henry Sroka
Chicago, IlL

Stanley Wojnarski
Chicago, IIL

P P PP —

e

36th TROPHY WINNER
67 Stations—b54 Foreign

® THE Thirty-sixth Trophy is award-

ed to Walter E. Butts of Worthing-
ton, Ohio, for his contribution toward
radio DXing. Mr. Butts had a total

United States Stations

Call Freq.
WOXAA, 6,080 ke, Chicago, 1L
W3XAL, 6.100 ke., Bound Brook. N.J.
W3XAL, 17,780 ke., Same as above.
W2XAD, 15,330 kc., Schenectady. N.Y.
W2XAF, 9.530 ke., Same as above.
W4XB, 6,040 ke., Miami Beach, Fla.

Station Name and Location

of 67 verification cards or letters which W3XAU, 9,680 kc., Newton Square, Pa.

came within the rules of the contest.
Fifty-four of these were from stations
outside of the United States. The re-
ceiver used by Mr. Butts was a 16-tube
Midwest receiver, employing a single
wire antenna. Mr. Butts further states
that on all occasions these stations were
received on the loudspeaker.

There was quite a bit of activity in
the contest this month, and all of the
contestants except one had a very size-
able number of verifications. We no-
ticed in checking the verifications that
a number of stations verify, but fail to
give the particular date of reception,
therefore disqualifying the card. It is
impossible for us to determine whether
or not they were verifying reception for
the particular period chosen by the con-
testant.

We therefore suggest all contestants
mention in their requests {or veris, that
the date of reception be clearly indicat-
ed in the reply.

The list of stations received by Mr.
Butts follows:

L e e e e g g AP

(Continued on page 698)
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@ ON this page in illustrated the hand-

some trophy which was designed by
one of New York's leading silveramiths.
It is made of metal throughout, except
the base, which is made of handsome
black Bakelite. The metal itself is
quadruple silver-plated, in the usual
manner of all trophies today.

It is & most imposing piece of work,
and stands from tip to base 2214”. The
diameter of the base in 734". The
diameter of the globe is 51". The
work throughout is first-class, and ne
money has been spared in its execn-
tion. It will enhance any home, and
will be admired by everyone who sees it.

The trophy will be awarded every
month, and the winner will be an-
nounced in the following issue of
SHORT WAVE & TELEVISION. The
winner's name will be hand engraved
on the trophy.

The purpose of this contest is to ad-
vance the art of radio by “logging”™ as
many short-wave phone atations, ama-
teurs excluded, in a period not exceed-
ing 30 days. as possible by any one con-
testant. The trophy will be awarded to
that SHORT WAVE SCOUT who has
lorged the greatest number of short-
wave stations during any 30-day period.

PP

W. R. GUENTHER LIKES TROPHY
£
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Tropliy Contest Entry Rules

O By Milwaukee -ournal
Ahove—W. R. Guenther, of

Milwaukee, Wis., winner of
thirty-third “Scout” Trophy.
He used a homemade super-
het.

@ THE rule: for entries in the SHORT WAVE

SCOUT Trophy Contest have been amended and
50 percent of your list of stations submitted must
be ‘‘foreign.”” The trophy will be awarded to the
SHORT WAVE SCOUT who has logred the greatest
number of short-wave stations during any 30 day
period: (he must have at least 50 percent “‘foreign”
stations). This period necd not be for the immediate
month preceding the closing date. The complete list
of rules appeared in the September 1936 issue.

In the event of a tie between two or more conteat-
ants, each logging the same number of stations (each
accompanied by the required minimum of 50 percent
“foreirn”) the judges will award a similar_trophy to
each contestant #o tying. Each list of stations heard
and submitted in the contest must be swern to before
a Notary Public and testify to the fact that the list
of stations heard were “logged™ over a given 30 day
period, that reception was verified and that the con-
testant personally listened to the station announce-
ments as given in the list.

Only commercial “phone,” Experimental or Broad-
cast stations should be entered in your list: no “am-
ateur transmitter” or “‘commercial code” stations.
This contest will close every month on the 25th day
of the month. by which time all entries must be in
the editors’ hands in New York City. Entries re-

ceived after this date will be held over for the next
month's contest. The next contest will close in New
York City February 24th; any entries received after
that date will be held over till the next month.

The winner each month will be the person sending
in the greatest number of verifications. Unverified
stations should mot be sent in as they will not count
in the selection of the winner. At least 50 percent of
the verifications sent in by each listener must be for
stations located outside of the country in which he
resides! In other words if the contestant lives in the
United States at least 50 percent of his “veries’” must
be from stations outside of the United States. Letters
or cards which do not specifically verify reception,
such as those sent by the Daventry stations and. also
by commercial telephone stations will not be mccepted
as verifications. Only letters or cards which *spe-
cifically*® verify reception of a *Ziven station,” on a
given wave length and on a given day, will be ac-
cepted! In other words it i8 useless to send in cards
from commercial telephone stations or the Daventry
stations. which state that specific verifications will
not be given. Therefore do not put such stations on
your list for entry in the trophy contest!

SHORT WAVE SCOUTS are allowed the use of
any receiving set, from a one-tuber up to one of six-
teen tubes or unwards, if they so desire.

{Continned on page 699)
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$5.00 PRIZE
IMPROVING MAP

Here Is 3 kink that T find very uscful
and sowill many other Amateurs & Fans. pro-
cure s map of the United States. then with
4 compass. Jdrsw 8 circle with a radius of

EACH;\:\"L.;{
DIVISION: ™. 77—
[ 100 MILES

100 miles with the Amateurs or SWL'% ln-
cation as the center.  The next clrele will
then have a radlus of 200 miles. the next
300 mlles, and so on until the map is cov-
ered. The clrcles ean be inurked as 100
miles. 200 miles. eic . then (he amuteur or
SWL csn tell at a glance haw far away the
station to which he {8 listening is. I also
have 8 map of the world fixed this way.
with circles swung with a radius of every
1000 mlles.—Kenneth Tyler.

vyvwvy
WORKSHOPr KINK

It 1s always & ptroblen, finding a plare
for jars and containers of serews, holls.
Jugs, and many other items found around
the work bench. I use a3 small jar with a

SCREW JAR

CAP TO SHELF

WITH A WOO0D
SCREW

JAR WITH
SMALL PARTS

metal s#fsw-top and fasien it to the under-
side of the shelf as shown In the drawing.
In (his way they're slways keFt in place
and out of the way.—Eugene Paputz,

vyvvy
A RETRIEVER
{ne sometimes tries in valn to remove

stray pleces of solder from the chassis with
cither a sharp pick or a pair o¢ long-nose

™ -

"~ STIFF WIRE e

ey

~ FRICTION
TAPE ON

(‘END

7
PROBING -}
FDR -

SE
e 2
.ﬁ;ﬁ

BT e

o
W N2 TR,

ptiers. Especlally is this & pulsance when
the solder {6 hatdly visible through a net-
work of wires. He finatly may have Lo re-
sort to turning the chassis upslde down
and shaking it. A short length of friction
tape wrapped around the tip of & stiff
wire will do the work better and faster.—
M., C, Ledesma,

vyvy
CLEVER KEY MOUNTING

In ansuer to T call for kinks T suhmit
the following which 1 have used with suc-

cess. First. adjust key to exset positinn
wanted. then secure twe one-inch spacers
and place betveen under sides of bench
and kev screw key In place with wood

screws through hoth mounting holes. Reingve
hiakelite knoh on key and serew threaded
apacer to_key arm with single machine
screw.  The knol ¢an be tutned off after
operation is complete. The diagrain wili
cxplain more fully.—Ralph J'ressman.
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TABLE DR BENCH
TOP
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\ LONG
L { MACHINE
SPACERE 1INCH SCREW USED
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vyy SUBSTI%U'I"E ;OR C.T
FILE AS REAMER RESISTOR = =

Here Is a kink for all who often have use
for a hole enlarRer. After You have drilled
the hole (0 be enlarzed. veplace the drill
with a three-cornered or round file. Then
coptinue to driil with the file untll the de-
sired hole hus been made. ‘The size of the
file wili depend upon the hole to be en-
larged. —Rlchard MeIntyre.

DRILL
CHUCK

3 ifj%g' '

THREE
CORNERED .
FLE =

ENLARGED
% HOLE
i, o

r.

s P

vyvvy
.++ AND STILL THEY
COME!

I noticed that you have printed a num-

T of iron hoiders in hast lssues of the
Kink Department and feel that mine woull
undoulitedly be as valualie as any of those
appearing  heretofor.  The ldea s very
A piston jrom # Rasoline motor
tn half at the center of the wrlst-
rln holes. The illustration clearly shows
how it 18 employed. —Jesse M. Large.

CUT PISTON
= ON DOTTED
|.__ LINE
[=—— |

SOLDERING
IRDN

IRON RESTS IN PIN HOLES

vyvyv
NEW USE FOR SOCKET

I am submltting a kink which I have
found very useful when building sets. The
Darts consist of a tube wafer socket and
two nuts and hoits. This wlll serve as
A hcudphone jack and costs only a few
cents. The sockets ma¥ be elther 4. 6 or
7 prong. 1 am sure that many set-hulld-
ers and “‘Hams’’ can use this lttle kink.
—Morton Gottlieb,

A 5-voit filament transformer may be
used with two 2.5 volt tubes with the flla-
ments in scries.  The center-tap fllament
rosistcr may be ellminated as illustrated.

o drawning ciearly shows how this ls
done.—Melvin Herlin, W8NNZ.

A GOOD IDEA

In Dhattery-operated radios. I use the
pencil-type flashlight cella as ‘‘'C” bat-
terles. ‘ihese are mounted undetuneath the
chassis with snitahle clamps to hold them in
place; this niethod ellminates extra battery
leads. Tne rnds of the hatterles should
e taped 50 as to avold unwsnted contact
with the mctal chussis. [ am enclosing
diagram showing how they can be fastened
to the cf —Frank And

.17 BATTERIES

vyvvy
HOME-MADE LUG

In the construction of transmitters and
recelvers where it is necessary to use a
soldering lug, I founl the following kink
sconomical and extrenmely handy, especialls
when the “Tallor-made’ variety were not
on hand. ‘The drawing clearly shows that
a short electric wire §s wrapped around
the hinding post and twisted for a length
of about Y% -inch. Thls_makes a very con-
venlent soldering lug.—Duane Carr.

4 p 1
{ $500 FOR BEST | \""'Q et
| L] WIRE
4 2 |
{ SHORT-WAVE KINK | l the
{ The Editor will award a five dollar prize each month ¢
Q for the best short-wave kink submitted by our read- ¢ WRAP ONE TURN
ers. All other kinks accepted and published will be AROUND TERM-
) awarded eight months’ subscription to SHORT : INAL AND THEN
¢ WAVE & TELEVISION. Look over these “kinks”; { '1‘3’3325.’123
4 they will give you some idea of what the editors are §
} looking for. Send a typewritten or ink description, : =
¢ with sketch, of your favorite short-wave kink to the mll' _j,_
1 “Kink” Editer, SHORT WAVE & TELEVISION. b
) { vYyyvy
RAAAAAARARAARAN MULTIPLE OUTLET
PANEL

Herewith you will find a kink which I
have found to be most valuable., 1t con-
sists of a box wlth six outlet sockets in
order Lo provide a conveniént amount of
outlet sockets. I trust many experimenters
and fans whl find this fdea most con-
venient. —Arthur \Wlschebrink,

OUTLET

" BOX 7/2"LONG
SOCKETS -

4Y/2°WIDE X
2" DEEP _

vyvvyy
CONSTRUCTION HINT

Recently whiie constructing a set with
& breadioued chassis, [ Jdid not fave -
right type of tube sockets. only the wafler
socket, In order to use them, I c¢ut small
blocks of wowl about one Iuch long and
mounted the socket with a screw thmugh
these biocks to the bourd.—Waiter Perch-
man,

ING MAY BE
USED INSTEA |
OF THE

BLOCKS

vyvy

BENCH-LIGHT KINK

Those exPeriinenters canfronted with the
problem of Hghting a large work-bench will
find this klnk the solution to their problem.
While the drawing shows porcelaln  spoot
insulators, ordlnary thread-spools may be
used, of course. ‘The arrangement is ex-
tremely slmple and the drawlng illusteates
just how the extension cord s afrangedl.
After yoU have once used an aldjustahle fight
of this kind you'll never be without ft.—
H. W. Crowder.

L —
SPOOL INSULATORS

LAMP CORG

PULLED
THROUGH HOLE
IN SPOOL
PORCELAIN . WIRE I
SPOOL GUIOE v
ANSULATOR
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The short-wave apparatus here shown has been carefully se-

wH AT,S NE W lected for descripﬁonﬁl;\{' f:fe i«::!i::i:sf.fer a rigid investiga-
In Short-Wave Apparatus
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The ACR-155 .. A New Amateur
Communication Receiver

® THIS new moderately-priced ama- One of the very latest communication type  The left-hand grill is merely a dummy

teur receiver employs 9 tubes and sets, fited with very smooth working to lend symmetry to the appearance of
covers a range from 520 to 22,000 kilo- controls and employing 9-tubes. It has a the receiver and also has something to
cycles. It employs the most up-to-date range of 520 to 22,000 kc. do with the tonal response.
circuits and constructional features. All The various tubes used and their
the equipment necessary for satisfac- functions are as follows: 6K7-radio fre-
tory amateur communication is included. These are beat quency amplifier, 6L7-first detector, 6J7-oscillator, 6K7-in-
oscillator, standby switch, AVC, sensitivity control, head- termediate frequency amplifier, 6H6-second detector and
AVC, 6F5-audio voltage amplifier, 6F6-power output, 5W4
full-wave rectifier and 6J7-beat oscillator. The intermedi-
ate frequency of the receiver is 460 kilocycles. The power
output is 2-watt undistorted and 4.5-watt maximum. The
loudspeaker is a dustproof electro-dynamic speaker, 6 inches
in diameter.

The editors had an opportunity to try this receiver in a
very poor location and with only a few feet of wire, and were
able to pull in stations from all (Continued on page 702)

Front view of the new ACR-155 communication type receiver—
A dandy set for both th(e short;wave Fan and the Ham.
No. 598

phone jack and band-switching.

Two dials are employed; one is a master, and the other a
wernier. The vernier dial is controlled by a large knob
some 2% inches in diameter, which can be cranked around %= " — - ;-
at great speed, with a small handle, when rapid frequency Teop view of the 9-tuhe Short-Wave and Broadcast Band re-

changing 18 desirable. L. ceiver with lid of metal cabinet open, showing the tubes and
The photographs clearly show the modernistic lines of main tuning condenser. It has a “band-switch,” thus eliminat-
this new receiver; the speaker is behind the right-hand grill. ing plug-in coils.

HE.TUNER == = - NUMERALS SHOWN
UNY ALD! UNE

Boras
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Diagram of the ACR-155, 9-tube short and broadcast wave receiver. This set works very smoothly and tests have demonstrated
superior quality and excellent volume on the built-in speaker.
Names snd addresses of manufacturers of apparatus furnished upoR reeeipt of postcard request; mention No. of article.
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NEW AP

New microphone (H79)

Transmitting condenser (HB0)
NEW MICROPHONE
H79

® THE orystal microphone shown
in the photograph has a number
of outstanding features. Prominent

SHORT WAVE & TELEVISION for MARCH,

PARATUS FOR THE

among them is the method of mount-
ing. The microphone is secured to
the stand by the ball and socket
arrangement which permits it to
be turned at almost any angle. By
setting it horizontally, as shown in
the photo. it can be made to pick
up sounds in practically all direc-
tions.

The microphone jtself is an ex-
cellent crystal unit with a gain of
minus 55DB. A special anti.res-
onant cable is employed which is
100 per cent shielded, together with
a completely shielded plug of ma-
chined brass, chrome finished. No
feed-back troubles will therefore re-
sult due to the cord picking up R.F.
from the transmitter.

XMITTING CONDENSER
Hs8o

® A NEW popular series of

transmitting condensers for high
frequency and ultra-high frequency,
medium and low-powered trans-
mitters,

Although low in price, these con-
densers include all constructional
features necessary in quality trans-
mitters of all kinds. High operating
efficiency has been attained by ex-
tensive research in materials and
design plus careful workmanship.

These condensers are made in both
single and split-stator styles, with
end-frames of heavy aluminum.
Rotor and stator plates are heavy
aluminum and firmly anchored in
place by wedging them into deep
slots. An accurately ground stain-
less-steel shaft is carefully fitted to
a long  bronze front-bearing,
mounted on a beryllium cushion
disc. This free floating action
affords a perfect bearing and con-

sistently smooth operation.

The rear bearing is of the steel
ball and cup type. Isolantite in-
sulation and silver-plated beryllium
contact wiper assures lowest losses.
Noiseless operation and complete
stability under all conditions are
assured, according to its maker.
These condensers are produced in 19
different sizes—20 to 6530 mmf. 1000
to 6000 volts—panel or base mount-
ing. This js a Hammarlund product.

VOLT-OHM MILLIAM-
METER--HS81

@ SERVICING engineers will ap-

preciate the testing capabilities
and handy portability of Model 740
Volt-Ohm-Milliammeter, one of the
new Ranger-Examiner single testers.

The unit has s Triplett precision
instrument with scales reading: 10-
50-250-500-1000 A.C. and D.C. volts
at 1000 ohms per volt: (D.C. Ac-
curacy 2%, A.C. 6%) 1-10-50-250
D.C. milliamperes; 0-300 low chms;
high ohms to 250,000 at 1% volts.
Provision for higher resistance read-
ings by addition of external bat-
teries.

Sturdy metal case with black
electro-enamel finish i8 5%”x77%"x
4%”. Built-in compartment with
snap-on cover holds all accessories.
Panel is silver and black. Carrying
handle folds against the side of the
case when not in use. Model 740
Volt-Ohm-Milliammeter,

MINIATURE QSCILLO.-
SCOPE HS82

@ The Amateur. particularly the

phone man. should by all means
possess an instrument of this type
in order to be within the scope of
the government rewulations. This

1937
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(H81)

Miniature oscilloscope (FH82)

National oscilloscope makes use of
the new 913-cathode ray tube.
{Continued on page 696)
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Rear View of Hammarlund “Super Pro”
and Power-Supply

® A RECEIVER with laboratory eali-

Pro” Developed Skillfully

By Donald Lewis

double-humped curve in the position of
the mazimum coupling. The total range
of the coupling provided by this panel
control is from approximately 14 optimum
in the narrow position, to about three
times optimum in the wide position. The
control being continuously variable, any
intermediate value between these two ex-
tremes is readily obtainable. Thus with
the aid of a carefully engineered group of
transformers and a sapecial measuring

brated controls, such as the new instrument, the selectivity or band widths
“Super Pro” demands extremely skillful were both calibrated and the calibrations
“w O I17 T “Fidelity” Curves
o =111 _ 1 for Super Pro re-
zg -6 et ! < ceiver (B)
29 LI | | ] -0 °
6 | 1,000 xC | “Selectivity” Curves
g 18— 30% MODULATION —+——+ for the New “Super
OU o4 | o _iledti] Pro” (A) >
30 100 1,000 10,000 e
CYCLES PER SECOND (FIDELITY) Band-Width Control
Mechanism
design and construction to achieve the e
necessary perfect circuit and mechanical - UNITS

synchrony. How many difficult problems
were solved to permit the production of
such a precision instrument are explained
in this article.

The selectivity of the intermediate
frequency amplifier of the new “Super
Pro” is continuously variable by means of
a control in the front panel. This control
simultaneously varies the coupling be-
tween the primaries and the secondaries
of the first three I.¥. transformers, Since
both the primary and secondary of each
transformer are tuned, this variation of
coupling changes the response character-
istic from a single sharp peak in the
mintmum coupling position, to a wide

10000
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+20 #15+#10 #5 O -5 -0 -15 -20
KILOCYCLES OFF RESONANCE (SELECTIVITY)

noted directly on the panel as 3, 4, 6, 10,
18 kec. The accuracy of this control is
evident from curve “A”. This curve was
made with the input at reasonance of one
micro-volt, 30% modulated 400 CPS, with
a 50 ohm resistor in series with each “A”
post. The sensitivity was adjusted to
produce a six milli-watt output with one
microvolt input at resonance. The band-
width control was set as indicated on the
curve, The signal frequency was set at 6
megacycles, and the A.F. gain at 10. The
band widths at two times the input or §

down, are actually 2.6, 5.6, 9.9, and
16.6 kec., with (Continued on page 712)
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for the HAM

By George W. Shuart, W2AMN
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Here is a Power-Supply that every Ham has been
waiting for. It furnishes both low and high voltages,
with excellent regulation, and makes possible the
operation of a complete transmitter using only a
single power supply.

ey

® THE problem of supplying voltages to a transmitter
is constantly confronting the average amateur.

In most cases two Separate power-supplies were used;
one furnishing low voltage, that is around 500; another
supplying the high voltage, usually around 1,000 to 1,500
volts. It is also possible to obtain the same results with
a single power-supply by using a tapped voltage divider.

Bottom view showing the wiring.

However, this latter method is electrically unsound be-
cause of the poor regulation afforded and power wasted.
The low-power stages suffer when the high-voltage ampli-
fier is keyed.

The new Kenyon triple-winding transformer which is
described in this article, and shown in the photographs,
permits the entire problem to be solved economically and
in an electrically sound manner.

In most of the amateur stations where the average power
output is around 100 to 250 watts, two voltages are re-
quired, 500 and 1,000. The 500 volt potential is usually
applied to the oscillator and buffer stages, while the 1,000
volt supply furnishes power for the final amplifier alone,
and it was for this particular purpose and arrangement
that this power-supply was designed.

Here we have in effect, two power-supplies employing
only one transformer for the high voltages and using three
type 83 rectifiers. A switch is also provided so that a
single output of some 1,600 volts may be obtained if
needed; however, this does away with the low voltage
supply. In the last issue of this magazine, we described a
10 and 20 meter transmitter; and elsewhere in this issue
we describe a transmitter, both of which can satisfactorily
employ this particular power-supply. The transformer
which supplies the various filament voltages contains two
6.3, 7.5 and a b-volt winding. For the 10 and 20-meter
described last month, one 6.3 and the 7.5 windings are
both employed; for the transmitter described in this issue
using the H.F, 100’s, and 7%-volt winding, and half of the
one 6.3 winding is used to supply the 10-volts for the
filament

By employing a rather long filament cable, the voltage

1937

Top view of the Multi-purpose power-supply.

is dropped to around 10%-volts, which is entirely satis-
factory. The HF-100 being rated at 10 to 10%-volts.
The remaining 6.3 volt winding is employed for the low-
power stages. Each output section of the power supply
will provide the voltages indicated in the diagram at 250
milliamperes, this is entirely satisfactory for almost any
medium power amateur transmitter.

Numerous other combinations may be employed aside
from those shown in the diagram. The only variations we
found necessary were the double-pole, double-throw switch
for switching from one single output, at 1,600 volts, to
two delivering 500 and 1,100 volts, together with the
three taps on the primary. The voltages shown in the
diagram are obtained by employing tap No. three on the
primary. Taps one and two will give correspondingly
lower voltages.

Other variations, of course, have been explained in pre-
vious articles describing this transformer. (See Feb. issue,
page 616). T-1 in the diagram is a triple-winding, 5-volt
filament transformer, and permits the many cembination
hook-ups available with this power-supply. The filter sec-
tion of the supply may seem rather meager; however, care-
ful examination has shown that a single choke and con-
denser is entirely sufficient to provide an absolutely
pure note from an efficiently designed transmitter.

Of course, the crystal when used in the oscillator cir-
cuit goes a long way toward ironing out any ripple that
might be caused by the power-supply.

Tests on the air with & number of transmitters have
proved that this power-supply gives a perfect note, and
one need not incorporate additional chokes or condensers
in the filter section.

(Continued on page 707T)
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Circuit diagram showing the various connections.
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Front view of the complete transmitter; note its professional
appearance.

® THE two main objectives in the design of this trans-
mitter were compactness and the use of a circuit and

tube combination which would permit at least three- and

possibly four-band operation, with a single crystal.

The first thought, of course, was to use one of the new-
fangled “Tet” circuits such as the Ti-Tet, or Les-Tet. How-
ever, each time we produce one of these circuits employing
trick oscillator circuits, we have always had our fingers
crossed in the hopes that the exact specifications in the
article would be followed, and thus no difficulty would arise
due to overheating or fractured crystals. However, it seems
almoest impossible for anyone to follow instructions down to
the last turn of the coil, and many of our over-enthusiastic
readers have fractured one crystal after another. Of
course, the difficulty in crystal oscillator circuits comes
about only when frequency multiplication in the oscillator
is employed, and the real danger is in endeavoring to quad-
ruple the frequency in the oscillator plate circuit.

If one doubts this, a simple check can easily be performed
with a pentode-tube and a %4-watt Neon tube; or a 60 ma.
pilot light connected in series with the crystal. In the
straight pentode oscillator circuit, it will be found prac-
tically impossible to light the Neon tube or the small bulb
on the kot side of the crystal, even with as high as 500 or
600 volts on the plate; pentode tubes such as the 2A5 and
59 are excellent pentode oscillators. Now if we change

SHORT WAVE & TELEVISION for MARCH, 1937

200
Watt

bulb can be lighted to fair brilliancy on the grid side of the
crystal holder, and if we continue to adjust the plate cir-
cuits to either the third or fourth harmonic, we immediately
find that the R.F. crystal current has increased tremen-
dously. This is where the crystal begins to heat violently
and is subject to fracture, because the less R.F. in the plate
circuit or, we may say, the less R.F. absorbed by the mul-
tiplying plate eircuit from the crystal circuit, or the crystal
oscillator circuit, the higher the R.F. erystal current.

This will even be found true with a triode crystal oscil-
lator. A moderately heavy plate load will decrease the
crystal current to a very small value, while a lightly-loaded
crystal oscillator plate circuit will run a very high crystal
current. So it would seem that the ideal proposition would
be a crystal oscillator of the ordinary plate-grid feed-back
type, employing a tube with very low plate-to-grid capacity.

It will generally be found that the lower the feed-back
within the tube, the lower the crystal current, until we
get to the point where there is insufficient feed-back to

Xmitter

By George
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i
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Aside from describing a complete 200 or 300-watt
transmitter, this article deals extensively with vari-
ous frick circuits and points out their shorccomings.
The crystal oscillator and multiplier combination,
termed the PEN-TET, is described and eliminates
the numerous headaches commonly associated with
many of the crystal oscillator circuits.

B S RN R ST W S Ul S W 3 o R e N e

cause crystal activity. This ideal situation will then be, as
we mentioned before, a Eentode oscillator having a very
low plate-to-grid or feed-back capacity and with the plate
circuit heavily loaded.

After a great amount of experimenting, we found that
the metal 6F6 tube proved to be the ideal one for this
circuit. You will notice, by referring to the diagram, that
the 6F6 pentode runs with a very high grid bias, obtained
via the cathode circuit, and is directly coupled to the mul-
tiplier tube,

In the diagram we have a 6L6 which is also heavily
biased with a large cathode resistor. It will be seen that
one tuned circuit is employed for the grid and plate cir-

‘to either the T'ri-Tet or Les-Tet circuits and tune the plate cuits for the amplifier and oscillator respectively. With
circuit to the second harmonic, we will note that the Neon this arrangement it is possible to tune the output of the
50,000 100 RFEC. 100 100 15,000 R.F.C
CRYSTAL i 250 - 6L6 21MH MME £ MMF. " OMMS 2.1 MH o
\ ' MMF. |I~' ( P # |r MMF
0. 5 Y o T :
.' prc i ! s
f 2.1 MH, = 200 \
I} "z = MMF,
’ %_‘x L A
B o i (. T
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= [ i N I
(. \ oog_/ 00.\./-
-R.F.C — . 3 B
2.1 MH ME . .
MF ( -r
:}_ ol
woc | 50587
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% 01 ws g —""I'\
= - X X .%)Fl- | MF 3 Jack
5 . sw
l l @"‘? e, gvooo
O oo i o OHMSE {ALL TUBE SOCKETS, ™
6.3v MA ( SEE TEXT) 8- BOTTOM VIEW) B+.500V

Diagram of the low power stages employing the PEN-TET Exciter.
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PEN-TET
EXCITER

Top and hottom views of the 4-band Exciter Unit.

6L6 to the fourth harmonic and obtain more R.F. and
better plate efficiency than can possibly be obtained with
either the Tri-Tet or Les-Tet circuits, and at the same time
the crystal remains absolutely cold and there is no sign of
creeping, because there is no crystal heating. Another ad-
vantage Is that the crystal current remains constant or
nearly so, regardless of the frequency of the 6L.6 multiplier
tube. Here we
have a set-up
with the same
number of con-
trols and tubes as
the Les-Tet cir-
cuit, and the
same number of
controls as the
Tri-Tet with the
addition of only
one extra tube.

We have nick-
named this com-
bination the Pen-

REC N('_} HF 100 ANT.
2.1 MH.

Tet, meaning a
pentode -oscillator
tetrode - multi-
plier. It is nec-
.001- .001t- essary that the
TMF' 1;!1?7!0}5 Eov. 6L6 metal tube
i ] L MF | MFE L ,) be used in this
Y JaCk Jack [ (! multiplier circuit,
(KEY)_ |~ i or some other
G ; tube having as
iov OHM €.7. # s noe . .
— 100 A e_!;f;ctlve shield-
0-300 MA ing.
v, .
1?§g§v,?, If the 807 is

used in this posi-

Final amplifier hook-up diagram. tion, an external

shield must be used to prevent reaction when this tube is
tuned to the erystal frequency. The 6L6 performs satis-
factorily and is more convenient to use than other types
of tubes. The third tube in this transmitter is an 807,
and is used as a screen-grid amplifier and is capable, with
500-volts applied to the plate, of about 25 to 30 watts
power output.

A single tuned circuit is also used for the plate circuit
of the 6L6 multiplier and the grid circuit of the 807, ne-
cessitating parallel plate feed. The grid bias for the 807

.
——— B e e

FIRST!
The PEN-TET crystal oscillator and frequency
multiplier circuit here described for the first
time outdoes all other arrangements and has
none of their shortcomings. No more cracked

cm—
crystals!

el PR FERTRE e T N U W W L.

is obtained with a grid-leak and condenser inserted in series
with the grid-lead.

In order to be consistent and so that no insulation was
necessary between the rotors of the plate tuning eondensers,
and the metal chassis, we have employed parallel plate-
feed with the 807. We have used plug-in coils in this ex-
citer unit and they are so arranged that it is possible to
work on the first two bands (80, 40) without changing
coils. First, for instance, for 80 meter operation the plate
circuits are all tuned to that wavelength or band.

With the coil data given it is only necessary to tune the
plate circuits of the 6L.6 and 807  (Continued on page 704)

The top and bottom views of the final amplifier using HF-100s,
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A Control Unit for the Ham Operator

By Howa

Very neat and useful control unit designed and huilt by Mr.

Pyle. Every “Ham’ station needs one of these.

rd S. Pyle, W7ASL

Consult the dimension drawing reproduced here. These
dimensions do not, of course, have to be adhered to, but
were found to be about the right size and are accordingly
suggested. The base is made up from a piece of the ma-
terial variously known as “Masonite.” Prestwood or Hard-
board—an excellent, hard, smooth-surface wood-base ma-
terial suitable for many uses around the ‘“ham shack.” It
can be had in either a nut-brown finish or in black, or it
may be purchased finished in black crackle lacquer, in small
standard panel sizes, for very little cash, under various
trade names. Never mind what they call it—you get the
idea, and a “rose by any other name is just as sweet.” Plain
black was used for the base, 10~ long by §5” wide, and of
%" thickness. A small bevel was planed around all four
top edges for appearance sake—this stuff works easily with
carpenter tools. The control cabinet itself was made up of
%" soft wood for the back and (Continued on page 707)
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@® DID you ever watch an amateur change over from trans- | ! “l

mitter to receiver, which operation consisted in throwing
a myriad of switches, pulling of plugs and acrobatic activi.
ties similar to that of a plump hen who has just had her
machinery department neatly severed from her body? Of
course you have—nine chances in ten you have to do it
yourself! And why all this fuss in changing over? Many

stations are, of course, equipping for break-in operation, 4..L |

which is the ideal set-up, requiring nothing further than
pushing the key to transmit, and leaning back for a smoke
to receive. But there are countless amateurs still having to
gegend upon some manual means of accomplishing the
c

N seRigs SE'ND REC,
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ange-over,” and it is for them that the described unit 4 Iﬂ.'%' i'
has been designed. It provides a simple, inexpensive 3t i _J.r;'-.'""'IM !
method of accomplishing the various switching required, Y =

through the medium of but one handle, and at the same P

il s e = -
I{L'
[

time indicates in just which position the equipment is at

all times. Wiring diagram for the simple control unit here described.

construction. The
this purpose. The

&

Ray Tube.

a_——

R Ry

By Howard G.
McEntee, W2FHP

Easily built by the radio amateur around the new 913 Cathode

ey

transmitters, as improper operating conditions can be instantly
noted. Since many excellent articles have been written on the
actual patterns for various conditions
of action in the cathode ra
able, this will not be touched upon.

A brief study of the circuit is deemed n

and since the actual theory
¥ tube is either known or is easily avail-

ecessary before starting
ower transformer is one made expressly for
agram shows that it has 5 secondaries, 2 high
voltage, and 3 for filament. The one marked 375 V. actually fur-

® THE serious amateur or experimenter has often f
for a simple oscilloscope, but the cost has many t
to be a barrier.

However, with the advent of the new 913 tube, a complete ca-

thode ray tube which will do anything its larger brot
the picture has suddenly changed, and we now find i
build a highly useful piece of equipment with tubes

around $15.00 starting from scratch. Aside from the actual cathode =] 7| | : ;
ray tube, all other parts are of the ordinary receiver type, many of P f T — ..'J‘._
which the prospective builder will already have on hand. g 1 pes LrTuER BSERT

This instrument is built as a basic unit, and is the simplest type £ BS \m__c, oi,,. s
of cathode ray oscilloscope. It is capable of many uses, not the 24P i R h W SwiEr  ME b
least of which is its use as a transmitter output monitor, the so- -~ FhsEen Q @) omearca T
called “trapezoid” figures thus furnished being invaluable in secur- uov., JUNopael. T ans sy Codeon

ing proper Oé)eration. This use is all the more important in view

of the F.C.C. rulings regarding constant monitorin

nished a voltage about 450 to the bleeder (resistance) due to the
use of condenser imput and the low current drain. This 450 volts
is split up by the voltage divider for the various tube elements.
The two 20,000 ohm sections of the (Continued on page 697)
e e o ]
Front View
of the Oscil-
loscope.
[ e, e e )

elt the need
imes proven

hers will do,
t possible to
and all for
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H
g of phone Wiring diagram of the Oscilloscope.
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@ World S-W Station Llst

AND Complete List of Broadcast, and Telephone Stations
RE“ISEB All the stations in this list use tele- tions or other important data that you
phone transmission of some kind. learn through announcements over the air
M Thl Note: Stations marked with a star % are or correspondence with the stations.
0“ the most active and easily heard stations Stations are classified as follows:. C—
and transmit at fairly regular times. Commercial phone. B—Broadcast service.

Please write to us about any new sta- X—Experimental transmissions.

Around-the-Clock Listening Guide

It is a good idea to follow a general schedule during bright daylight, listen between 13 and 19 band is generally found best from about 12 m.

as far as wavelength in relation to the time of meters (21540 to 15800 kc.) until 7 a.m. (After dark, results above 35 meters
the day is concerned. The observance of these To the east of the listener. from sbout 11 a.m.- are usually much better than during daylight.)
simple rules will save time. 6 a.m., the 19-35 meter will be found very pro- These general rules hold for any location in the

From daybreak till 6 p.m. and particularly ductive. To the west of the listener this same Northern Hemisphere.

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations
NOTE: To convert kc. to megacycles (mc.) shift decimal point 3 places to left: Thus, read 21540 kc. as 21.540 mc.
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7030kc. HRP1 | 8358 ke, HUAD | KA ceisy wonoumas | -8, (BELEUB, 5 | eRoaotiStiNG Mouse.
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AT R 6500 kc. HIL 'tl:Alt“Aci\t v:u'n.suo:u won. L TIHL 5 m.: | 50 SING INNATI oHi0" "
6860 kc. KEL | ® o2 Tal0 5 615‘6 k e CSL TS a0 e ™ __ Relays 'WLW :
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' O-T:?ﬂ":-“lﬁ,u -, 74D Pom. nso""""'" NATIONAL BROABGASTING (AU T [
6850 ke.  TIGOW 6477 ke,  HIAV | gepi oo 2T R B0UND BAGOK. N. J. e s
o “- -B- 46.32 meters 50 kc- *CJRO Relays WJZ o
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ANKING: CRINA ® SRTAD 39 8‘}5.'37 ﬁ?g"'.';G?,g £uBA | Tew.. Thurs, llrrlL:u me % BAVeRTRY
-, am, 8 D
g:’l‘ly:::sa&o o ull::t_llzz. coLomera 3-430 b, 011 pom, 12 et M., wﬁ.“i::m“lfz“-‘-nl . HoUSE, r[ou%%?cm:%‘cs“:%
(All Sshedules Enstern Standard Tims)
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65050 !(scs; |"|J3ABD 6020 I(::;2 'XEUW 5988 k,f',, l'!J2ABD 5850 kc.*szRMO 5000 kc. TFL
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R e e T L Y R
. -9 o.m. _ 3 | MaRacaiso, vE —
60a5 ke.  Hi9g |S018ke. | ZHI|S9eBke. @ HVJ pEuii i i 5:::-:%5:: 1375 ke.  GBC
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6042 ke. HJLABG | toim 'ty st suncir s15: | 5950 ke, HIN % a8k e 4820 ke, GDW
-B.__ 49.65 meters | Sddem. | .8 3042 maters e e Py nuenvé ENGLAN

a?:z'r?::au?&f"&i%. 6015 ke. H|3U BO OI}'A. 0 ) "R:lz.y"‘":';. _"l_omn'm Calls N.Y.C., I-(l at llllllt
Sun. IT':.I.l!tlpplz. .as'ANnA(m de |... GABAL- 5940 kc- Tsz - | 4790 kc- VESBK

6040 kc. WAXEB | 73055 12 2 om, 5.7 | “BUATEMALA CITY. GUAT. ?8_00 ke. & YV2RC I 'B:imouaﬂesﬂunvlc:.
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.- “4:-:70‘;: miws ‘ Gty "‘hkf'."m":’:‘.”‘"‘ 5790 ke, Jvu i i i
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oS n m 8™ | 6610 ke, % COCO | 5910 ke. w15nv Mon. wed, € 5130 nm. | o0 'ﬁ""'é; B
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830 ke, VESCA | ke, ACFOX | Sosske. WK hraiflf . | 72ke, | WOO
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Thurs. s:- -l; -nz |'z- (Frl.): cANAuDII)AN EnAALchlrl co., 81l pm. 5500 kc. TI5HH _Calls ships lrr-'ulnrl!
T Bt | crer i yirs om, | SBTSKE,  HRN | il nale¥ EH0 mics 4038 ke, WND
6030 kc. *OLR ‘Sun. 9 a.m.-(:15 & ?zsucmkfgk tuounum\s ey SETR T meLlnn FLORIDA

497 6000 kc. HJIABC V32015, 85010 pum.. Sun. | 5145 ke PMY alls Bshama loles
PRAGUE. cxscunsmvuu B, A 3:30-5:30, 8:30-9:30 p.m.

WS | gl ey, | L S il s | 02Ke, | CT2A)
6325 k‘s'” .';UIABJ 6000 kc. RNE | ‘e -"‘l:-lﬁ meters 5077 kc WCN 840 MIGUEL. AZORES
““"SANTA MARTA. COLO -8 50 meters ' Wed. Iml Sat. 52 0. m

SSANTA MARTA. COLO. mostow Bk e n SAN PEORO de MACORIS. | .c. . Sl
5020 ke, 4 DJC | poginv e __ | 2 weded v CownepSe T s | 3040 kc. YDA

r . XEBT ’ -B- 63 maters
“PamoADEABTING HoURE. -559-90 ke m‘l‘;ﬂ E 5853 kc. WOB | 5025 kc- ZFA 'rAunmu'e';:u'fK JAVA
BERLIN MEXICD CITY, MEX. .c. 51.26 m -c- meters | Dally oxe. B8at. 6-7:30 p.m.,
135wk b #. 0. Bex 79-44 LAWRENGEVILLE, N. J. unmuou BERMUDA | 5:30-10:30 or 11 'n.m.. Sat. 8:36°
4:50-01 8 am.-l . Calls Bermuda, nights § Calls U.8.A.. nights 11:30 a.m

Alphabetical List of S-W Stations

By Call-Letter and Frequency

(Frequency in Megacycles)

CALL FREQ. |CALL FREQ. | CALL FREQ. |CALL FREQ. | CALL FREQ. | CALL FREQ. | CALL + FREQ.
CB! 9.06 mc. JO 11.8 mc. | GBL 14.65 me. | HC2AT 8.40 me. HJLABP 9.62 me. | JAC 8.38 mc. | KWV 10.84 mc,
CEC 19.68 DJP 11.86 GBP 10.77 HC2ET 4.60 HJ2ZABC 9.59 IAC 6.65 KWX 7.61
CEC 15.87 | DJQ 15.28 GBS 12.15 HC2JSB 7.85 | HJ2ABD 598 Du 13.39 LKJ1 9.53
CEC 10.67 DIR 15.34 GBU 12.29 HC2ZRL 6.64 HJ3ABD 6.05 ITK 16.39 LRU 15.29
CGA3 13.29 DIA 9.68 GBW 14.44 HC2TC 7.08 ' HI3ABF 6.17 wc 11.96 LRX 9.66
CGA4 9.33 DIB 10.04 GCA 971 HH2S 592 | HI3ABH 6.01 G 15.45 LSF 19.60
CIA3 11.41 DZC 10.29 GCEB 9.28 HH3W 985 HJ3ABX 6.12 (HZRO 11.81 LSG 19.90
CJRO 6.15 DZE 12.13 GC) 8.73 HIG 6.28 HJMABB 6.11 2RO 9.64 LS) 9.80
CIRX 11.72 DZG 15.36 GC) 13.42 HIH 6.78 | HJ4ABC 6.45 IVE 15.66 LSK3 10.25
CNR 12.83 DZH 14.46 GCQ 8.76 HI 14.94 HMABC .07 JVF 1562 LSL 15.81
CNR 8.04 EAQ 9.86 GCS 9.02 HIL 6.50 HJ4ABD 5.93 JVH 14.60 LsL2 10.30
€OCD 6.13 EDM 20.86 GCU 9.95 HIN 6.24 HJ4ABE 6.09 vm 10.74 LSM2 14.50
COCH 9.43 EDM 10.07 GCwW 9.79 HIN 11.28 HJ4ABH 0.52 JVN 10.66 ‘ LSN 9.89
COCOo 6.01 EHY 20.86 GDB 4.32 HIT 6.63 HJ4ABL .08 wvP 7.51 LSN 14.53
coCcqQ 9.74 EHY 10.07 GDS 8.91 HIX 8.13 HJLABP 6.03 NT 8.75 LSN5 19.65
COCX 11.6 EHZ 10.37 GDW 4.82 HIZ 6.32 HJ4ABU 6.15 wu 5.79 LSN6 21.02
COKG 6.15 FOSAA 7.1 GSA 8.05 HI1A 8.19 HJ5ABD 6.09 JYK 13.61 LSX 10.35
conQ 8.67 FTA 11.94 GSB 9.51 HIL 5.86 HKB 9.93 JYR 7.88 LSY 20.70
COHB 6.28 FTK 1588 GSC 9.58 HI1S 6.42 HKE 7.10 JYS 9.84 LSY3 18.12
CPS 6.08 FTM 15.36 GSD 11.75 HI3C 6.10 HKV 5.80 T 15.76 LZA 14.97
CRCX 6.09 FTO 18.25 { GSE 11.88 HI3U 6.02 HPF 14.49 JZH 6.1 OAX4D 5.78
CSL 6.15 FZR3 16.23 GSF 15.14 HI4D 6.56 HP5B 6.03 17 9.53 OAXAG 6.23
CSW 9903 FZS 18.35 GSG 17.79 Hiv 6.48 HPSF 6.08 I Iz 11.8 ocl 18.68
CT1AA 9.65 FZS2 11.99 GSH 21.47 HI5N 6.14 HPS5J) 9.62 JZK 15.16 [+ o] 10.97
CT1GO 12.40 GAA 20.38 1 GSI) 15268 HI7TP 6.80 HPSK 6.01 JZL 17.79 0cCi2 14.85
C 4.00 GAB 18.04 GSJ 21.53 HisA 6.45 HRD 6.24 | KAY 14.98 OER2 6.07
DAF 12.33 GAD 19.48 GSL 6.11 HI%B 6.05 HRF 14.49 KAZ 9.99 OLR 15.23
DAF 8.77 GAP 19.16 GSN 11.82 HIA3 94 HRLS 14 49 ‘ KEE 7.72 | OLR 11.76
DFB 17.52 GAQ 18.97 GSO 15.18 HJB 14.95 HRN 5.88 KEJ 9.01 OLR 11.88
DGU 9.650 GAS 18.31 GSP 15.31 HIN 595 HRP1 7.03 | KEL 6.80 OLR 6.12
DJIA 9.560 GAU 18.62 HAS3 1537 HIU 9.50 HS8PJ 9.35 KES 10.41 OLR 6.03
DJB 15.20 GAW 18.20 | HAT4 9.13 HJ1ABB 9.56 HS8PJ 19.02 KIO 1168 OPL 20.04
DJIC 8.02 GBA 13.99 HBJ 14.54 HJ1ABC 6.0 HS8PJ 15.22 KKH 7.52 oPM 10.14
DJID 11.77 GBB 13.59 HBL 9.80 HJI1ABD 7.28 HSP 17.74 KKR 15.46 ORG 19.20
DJ: 17.76 aBC 17.08 HBP 7.80 HI1ABE 9.50 HVJ) 15.12 KKZ 13.89 ORK 16.33
Div 15.11 GBC 12.78 HCETC 6.98 HI1ABG 6.4 HVJ 597 KTO 16.24

DM 6.08 GBC 8 68 HCJB 8.95 | HJ)1AR) 6.03 1AC 17.78 KwWO 15.42 (Continued on
DIN 954 | GBC 498 | HEK 58 | HJABK 707 | IAC 1280 IMwu 1538 page 710)
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Studio of XGOX Shanghai, China.

® WE hope that last month’s DX edi-

torial has been read by you, and
that you've decided to make yourself
a DX goal to “shoot at,’”’ as one New
Year’s resolution that will be a pleas-
ure to keep.

From now on, in mentioning any
DXer’s tips, we will give his DX stand-
ing in parenthesis, after his name, as,
John Smith (10-55), which will indi-
cate that he has 10 VAC or 10 veries
from all six continents. The second
figure will indicate the total countries
verified.

In future articles, we will endeavor
to list as many of these DXers, and
their “pedigrees,” as possible, as, when
one sees his rating published, he’ll
generally feel the incentive to improve
that DX standing, for all to see his
progress, an understandable motive,
“to show the boys.”

We may remark here that as many
of you Dxers will want to go after the
real DX, we would advise that you
make yourself a DX tuning schedule,
copying down our tips in hourly se-
quence, as a station listed operating
at 6 a.m. would be put in a column
marked 6-7 a.m., and the wave also
listed, and one can apportion his tun-
ing ttme wisely, in this way, going
after stations known to be in opera-
tion at certain hours.

Keepmg such a list near your set
and tuning daily, one should be able
to “clean up” some good DX, as, pro-
vided one has an efficient S- W mqt.al-
lation, there is nothing that will in-
crease omne’s “log” as much as per-
sistent tuning, or just “plugging at it.”
For those readers who have all our
DX articles, as many of tips given
were on commercial DX, these tips will
still be useful, as commercial phones
rarely change operating schedules,
from season to season.

We would like to make plain here
that we have no connection with the
editing of the monthly DX station list.

Yugoslavia Heard

Though we rarely tune for Europe,
we do feel a thrill in logging a new
country, no matter where, and so we
did enjoy the reception of YTC, listed
on 49.18 meters, or 6.10 mc., desplte
the late hour of their schedule when
heard, 2:10 a.m. This station, focated
at Belgrade, the capital, is reported as
operating from 1-3 a.m., 6:30-8:30
a.m., and 12-5 p.m. in afternoon. YTC
is hedrd FB in the early hours, and we
experienced excellent reception of this
new addition to our total countries
heard. Reports should be addressed
to Poste de Radio a Ondas Courtes, 16

SHORT WAVE & TELEVISION for
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With

If you like to “Listen In”

up the desired stations, then read Joe Miller's “tips” below. The

data on the $-W stations here presented is actually checked “on

the ait” by Mr. Miller—not just copied from some printed sched-
ule which is frequently subject to change.
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Our Short-Wave “DX” Editor

Winner of Thirtieth "S.W. Scows” Trophy.

to DX programs, but often fail to pick

MILOSA VELIKOG,
YUGOSLAVIA.

Tripoli Is Logged

ICK, on 9.46 me., located at Tripoli,
North Africa, was at last heard, one

BELGRADE,

Aan radio W& Kb L c.gee Ao er

LT W7 CO | SR d— | 1

2eQS0 om.c2r4... GMT 0p...222:2193n.
[ 7. Jv— T N

[N

Sender — 50 walis; Klas B (o
worifetw RO =Ny
Dankie Vit e splem. ‘e.-.-.-.? ....'..:Rl!!.
“Hp

QRA: _... m Aplem

{ Sterksiroom,

Suld-Afrika.

£ Nus. Pers Bpb. Bia

The usual handsome QSL from another
South African Ham.

morning at 5:47 a.m., after 2 years of

searching! The station was calling
“Pronto As-
mara,” and was

tuned in just on
the L.F. side of
VK3ME, and
ICK had a good
R6-7 rating, tho
voice had poor
quality. Veries of
this catch may be
obtained by writ-
ing to the same
QRA as for other
Italian Africans,
the Minister of
Marines. ICK
was also logged
by our friend
John De Myer
(27-85) posses-
sor of a great DX
record there in-
deed! John
snared ICK at
6:30-7 a.m., call-

f}V‘iﬁ?ﬂ.lTl

ing Rome. Glad our tip straightened
things out, OM! Jeohn, whose pix ap-
peared in last issue, is Mgr. of 6th
DISTRICT of the 1.D.A., and is the
best ALL WAVE DXER it has ever
been our pleasure to know!

Italian Africans

A new station has appeared, on
about 14.50 mc,, whlch is heard often
phoning in early mornings, from about
6:30-7:30 a.m., with a strong signal.
We believe this to be a new Eritrean,
as it has been heard calling “Pronto
Addis Ababa, da Radio Agmara.” Again
it was heard to answer once at 6:55
a.m., to a call from IQA, 14.73 mc.,
Rome, of “Pronto Asmara.”

This is the station heard mornings
sending a 5 note musical call, so any-
one can easily identify this station by
the notes.

IUC, 11.955 mc., continues to be
heard often, lately being heard at 1:40
a.m., phoning [AC, Coltano, Italy on
12.80 mc.

1UG, 15.45 mc, Addis Ababa, con-
tinues to be heard often around 10
a.m., with IAC, 17.76 me. Ashley Wal-
cott of San Francisco hears JUG with
IAC, from 10-10:45 a.m., and also IDU,
13.38 mc., with IAC, 12.80 mec., from
11-12 noon.

Though we’ve received veries from
Minister of Marines, our latest veri,
of ITK, 1UG, IUC, in one letter came
from Mario della Spina, Radio 8.
Paolo, Rome, Italy! So we believe
that either of the two addresses will
verify OK. Ashley Walcott got his
1st African veri, IDU, and we know
how you feel (Continued on page T08)

This gorgeous Multi-Colored lell'd from Brazil brightens any
wall!




SHORT WAVE & TELEVISION for MARCH,

QUESTION BOX

SHORT WAVE

EDITED BY
G.W. SHUART, W2AMN

@ Because the amount of work involved in the

drawing of diagrams and the compilation of
data, we are forced to charge 25c¢ each for let-
ters that are answered directly through the mail.
This fee includes only hand-drawn schematic
drawings. We cannot furnish “picture-layouts’

this page.

Special problem

or “full-sized”” working drawings, Letters not ac-
companied by 25¢ will be answered in turn on
The 25¢ remittance may be made in
the form of stamps, coin or money order.

involving considerable re-
search will be quoted upon request. We cannot

1937 691

offer opinions as to the relative merits of com-
mercial instroments.,

Correspondents are requested to write or print
their names and addresses clearly. Hundreds of
letters remain unanswered because of incomplete

or illegible addresses.

B M b B o

(A) We have shown a diagram
of a suitable checking instrument
for indicating over-modulation or
frequency modulation. The method
of operation is very simple. Place
the wire “A” in a position so that
it will pick up R.F. from the an-
tenna of the transmitter. The
meter M, will show some reading.
the value depending upon the
couplinZ between the wire ""A’” and
the transmitter. During medula-
tion no change in the meter reading
should be noticeable. A variation
in the reading will indicate fre-
quency shift or over-modulation,
This instrument can also be used
for tuning the transmitter, the high-
est reading of the meter indicating
the greatest amount of output.

T-55 (SPACED Dk OF wiREA

L = 75 TURNS K222 ON 1%2°FDRM

w-n

Li=52 * *14 2
A Single-Ended Amplifier using

~ 0.1-MF

(19

T
B+

P
[ *50.000
2¥270
45V.

OHMS
The “Prof-Doerle”—An Excellent 2-Tuber. (1050)

um

a T-55 Link Coupling is shown.
(1047)

T-55 AMPLIFIER

John Novel, Cincinnati, Ohio.

Q) I would like to build an am-
plifier for my 160 meter transmitter,
employing a Taylor T-556 tube. The
tube i8 to be used with the maxi-
mum 1500 volts on the plate. As I
do not have data on this particular
tube, I would like you to print the
diagram . showing the tuning capa-
cities and the coil data.

(A) We have shown the diagram
of the single T-56 in a plate
neutralized amplifier. The amplifier
should be link coupled to the driving
stage. Data for the coils will be
found in the drawing.

2-TUBE BATTERY SET

Raymond Bonner, West Los An-
geles, Cal.

(Q) Please print the circuit dia-
gram of the Short-Wave receiver
employing a 33 detector tube and a
30 amplifier. This should use from
45 to 90 volts B battery and stand-
ard plug-in coils. Regeneration
should be controlled by a variable
condenser.

(A} We have shown a diagram
using 30 and 83. However we have
employed the 33 as the audio am-
plifier. not as the detector. Regen-
eration is controlled by the 140 mmf.
tondenser and standard plug-in coils
may be used. Data for the coils can
be found in the February issue of
the Question Bozx.

IMEGLS
v

.006-MF

1/

-~
C-, 135V

<

140~ rd
MMFi o™ -

)
At A

B+
/222 10
asv

135V,

Two-Tube Battery set using a 30 and 33. (1048)

CARRIER SHIFT METER

Edward Anderson, Springfield, Mass.

(Q) I would like to build an in-
strument to check my phone trans-
mitter. I want to make sure that
there is no carrier shift or over-
modulation present. Would you
please print the necessary diagram
in the Question Box.

LiNT.
!

e
-
-

760m
56

7/

R.FC.
210n 2'.5 MH.

140 T
10,0
MMF. Lo
iw
Y
D-1
A,

Carrier Shift Indicator. (1049)

4-TUBE A.C. SET
John W. Smith, Baltimore, Md.

(Q) Would you be so kind as to
illustrate a diagram in Short Wave
and Television employing 4 tubes.
This receiver should have a 58 tuned
T.R.F. amplifier, a 57 regenerative
detector and a 47 pentode power
amplifier with an 80 in the power
supply. Also show the connections
for the power supply.

{(A) We have shown a standard
T.R.F. circuit; however, for loud-
speaker operation, we believe there
should be another audio amplifier,
such as a 56, connected between the
57 and 47. This will enable you to
obtain full speaker volume.

GETTING VERIS

John Anderson, Philadelphia, Pa.

(Q) Just how do I go about ob-
taining verification cards in order
to enter the trophy contest?

. (A) Merely make a note of the
time. date and character of the pro-
gram received. This, together with
an International Postal Reply cou-
pon should be sent to the station
toi{gtber with & request for verifi-
cation.

THE “PROF DOERLE”

Edwin L. Rowland, Brooklyn, N.Y.

(Q) Could you furnish a diagram
of the new Deorle 2-tube set using
a 30 and a 19. Also I would like
to know if another 33 could be added
to increase the volume.

{A) We have shown a diagram
of the “Prof. Doerle” receiver using
30 detector and a 19 as two stages
of audio amplification. We do not
recommend that a type 33 receiver
be added to the receiver as shown,
because there would be entirely too
much audio gain and a great possi-
bility of feed-back and motor-boat-
ing. If you desire to change the
audio amplifier, we would advise
substituting & 30 for the 19 so that
the result will be only 2 stages of
audio amplification. This will give
you more satisfactory results.

LICENSE NEEDED

Nearly every mail brings a re-
quest from gsomeone desiring to
know whether a license is needed
for this or that particular type of
transmitter. For instance, a num-
ber of inquiries have been received
from persons wishing to perform
feats of magic on the stage or be-
fore a gathering of friends.

Regardless of whether the trans.
mitter is used to cover a distance
of a few feet, or a distance of a
thousand miles, a license is neces-
sary.

SINGLE WIRE ANTENNA

Harry Prescott, Indianapolis, Ind.
(Q) I live in a dwelling which
will not permit the erection of a
conventional antenna system and
can at best only erect a small an-
tenna consisting of a single wire
around 40 or 50 feet long. Will
you please jllustrate in your Ques-

tion Boxz just how this might be
used as a transmitting antenna.
(A) We have shown the familiar
impedance matching network con-
sisting of a ceil and 2 condensers.
The method of adjusting is quite
simple if vou follow instructions,
For instance, the amplifier tuning
condenser should be adjusted to
resonance as indicated by & mini-
mum of plate current with the an-
tenna clip ‘““CL" disconnected. After
this iz done attach the clip to the
final amplifier tank coil about %-
way from the cold end. With con-
denser C set about mid-scale, adjust
condenser Cl1 for minimum plate
current of the amplifier. If the
plate current is too high or too
low, re-adjust condensers C and Cl.

TOANT. L, 30T.nel4

Lty o

e |,
o

Ci

e 200

"1" BTF“J ‘8-

Matching Network for Single
Wire Antenna. (1051)

The last adjustment should be made
with C1 for the lowest plate current
which indicates resonance. The final
amplifier tuning condenser should
not be touched after the first ad-
justment.

FINAL AmP
sTANK

il X
TeiMS MY
0.1-mEG

Complete 4-Tube Receiver A.C. Operated. (1052)
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Diagrams of S-W Commercial Receivers
Midwest 18-Tube, 6-Band, 4%, to 2400 Meters

RF MIYER ST I 280 [F 240 DET. 157, AUDI0 €
DOVBLET 6”/ ‘SNG (4% 4

T}) - — — QuTeuT .

RECTIFIERS
2-803,

/

z
6

> RS 3

e~ Tf ol

=T R§ z

cr2
o, — E 3 Q19 POR24:0.L-mEG, . 28
B+ + \, Rz R25 rOR29:0.2-MEG.
B+ o 20312 0.5 MES -

P 3 C54+ 350 MMFE. MIC A CY34C76% .25 -MF 400V, 6 RT: 1 0COOHWS 28w, RIL: 1MEG. 25w
(e P R T, T G e N C85LC56:2000 MR MICA, CI7:20ME 175V AETELEC. BB 2000 OMM3 25w 235+ 3mEGS, *
c:s?caa- O AME PADDER €398 CA0.75 MME, MICA, C37+.02:MF. 200V. €78 + 25 MF. 5004 R9 10 214+ S.0000HMS.25W R 3G ¢ 25.0000MMS 5w
€127+ 350 MMF. PAGDER Cat v E50. 100mME MiCa, CI8T@CEE.05-M) 200y, €79« 40k 350v. - RIS PRLGE 25,00000M3 = RIT4 RIS SA0000MMS 5w
€28 10 C31t 365 MME TUNING. C51+ 200 tME MICA €67 1 C72- O5 WP 400v. CBO- SOmE 1OV = - 2170 40.0000MMS = R39-05:MEG, WOL.CONTROL
€32 133 SMME MiCa €32 KCS3 . 250MMAMICa, G734 €741 .25MF 200, RLTORA: 350 0nms wine wounD 219+ 100,000 Ois RA0 105 MIG TORE CONT|

Ahove—Diagram of Midwest 18-tube receiver. Unusual volume and high-quality reproduction are assured by the use of
four 6N6's in the push-pull parallel output stage. The various wavelength bands are tuned in hy means of switches, indicated
as sliders in the diagram. The AVC and special “Tunalite” circuits are interesting, as well as the “squelch” circuit.

values of the various condensers and resistors are_l!iven in the diagram. =
Stromberg-Carlson Model 125 A.C.-D.C. 3-Band Set
M; ANT. 13

'2'7/

'.

eQ7)

43

-4 ’ /
13 as L7
05C. COILy \r

N

n”

25 21
105 5/ :
-22 /_.
ﬂi’ -[ g5
N TF
i \ -
|63
3
W
L S
T H
5 -
S+ GANG TUNING COND, 51 TO S3s 0.27-MEG. 724 VOLTAGE DIVIDER. E'gﬁf’) 1—\_9_;1_0_0_,-
198 25 MFE ELECT. 54 = 270 OHMS 74 + VOLUME CONTROL /E
20+ 40 MF ELECT 55 330 OHMS 75+ ON-OFF SW.(ON TONE CONT.) > T o 0 )
21+ 4-4-12 MF ELECT 56 = 330 OHWMS 105 » RANGE SWITCH PUT
22,106 & 112+ ,002-MF 57458 : 47000 OHMS 111= .O1-MF TRANS
237025+ O.1-MF. 59 ¥60: L MEG. t13 : CaPACITOR
26 T032.02-mF 61 TO 63 = 10000 OHMS 75y
33 0.2-MF. B4 = O, 1-MEG
34p 35« 0a-MF 65~ 1,000 0OWMS —
36 = ALIGNER. 67 2.2 MEG IF:465 KC 26
37= .005-MF 6B 27.000 OHMS ek S kel
38 £ 39+ _00L-MF 69 = 580 OWMS 7
40: ,00125-MF 70+ D.47-MEG /
AL TO 442 I00MME 71: 50 OHMS .
110v. AC-D.C e =
72 Py HEATERS VC%S_E/

The Stromberg-Carlson Model 125 A.C.-D.C. 3-band receiver shown in the diagram ahove is a very interesting one. The
wave-trap in the antenna circuit prevents the pickup of signals at the 465 kec. I.F. frequency, which frequently manifests
itself on hroadcast receivers in the form of code signals superimposed on the broadcast program. The values of the con-
densers and resistors are given in the diagram; a study of this circuit of a modern well-engineered 3-band receiver will

prove of value to all radio studenta. The tuning ranges are: 540 to 1,500 kc; 1,450 te 3,500 ke; and 5,600 to 18,000 ke. This
circuit is designed for operation on 110 volts A.C. or D.C.
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(NEW 1937 SHORT WAVE APPARATUS |

(PROMPT SHIPMENTS ON ALL ITEMS)

EILEN RX-17 7-tube BANDSPREAD RECEIVER

(82 to 3,000 meters)
ee artlele p. 544 J’nn Issue Short \\;we and Televlslon
Our largest, ﬁnest. anhd most sensitlve new 1037 celver, unequaled in appearance,
formance and value. Uses a special, highly cmelvnt and selective circuit produelng rcsulln
which WILL sa-llsry even the mest discriminoting short wave fan,

RX-17 is equipped with the famous EILEN NOISE SUPPRESSOR. the latest development of our laboratories
and whlch is skyrocketing itself into immense popularity. This remarkable dcvrlapmcm, exclusive with EILEN,
enables you to enjoy reception from those far-off stations with excellent clarity and velum

Constructed of ti e nm.-st lnn(enals and to eonform “llh e highest cngineering nlnndnrcls, this instrument
uscs two 6D6. two 76, 42 and one 5Y3 high gain tubeg as TUNED RF AMPLIFIER, TUNED
ELECTRON COUPLED SCREEN GRID HEGENERATIVE DETECTOR, powerful 3 stage audlo frequency ampl Lﬂel’ with
power pentode output stni' deljvering 3 watts of awdlo power 10 the buiit-ln high fidelity dﬁnamlc |oudi|x-.|ker
VARIABLE NOISE SUPPR $SOR, rectifier and complete bulit-in HUM-FREE power supply. READ TUNING
—a speclal electron tube circuit enabling the operator to reduce or ellminate certain types of noue- occurring -n all
short wave receivers—automatic ne’ldpg\one ,a:u_-mootn and noiseless controls—highly eficient interchanga
Indu:torl—doublﬂ or aerial-ground connections—POWERFUL hi-fidelity auvdio system—large, illuminated airplane
type vernier d-nl—senlnhvvty. volume, and selectivity that will amaze you—are
features to be found in RX-17.

AX-17 in BEAUTY, as well as performance, is In a class by itself=heavy
stee] enhinet with hinged I1fd l\nl.thed In durable bloek shrivel—colored dial lights AMATEURS: Mode! RX.17-
behind black and white scale—chrome plated esculcheon—ealibrated dinl plates AB has same speclileations’
—plated chassis and shlelding—Operates entlrely from your 105 to 120 volts as RX-17 except that It 1s
AC hnuse earvent. equipped with plate vallnge
RX-17 under fair conditions will bring ln dozenhs of foreigm as well as do- cut-ofT gwitch and apeelnl
nmeslle short wave statlons with enofmous Yolume. Try one and see for yourselfi pandspread coils for 20-40-

RX-11, complete. READY TO USE, with 7 RCA or Sylvania tubes, $2] 95 For those whe whh"w build thelr own $I495 80-160 M bands sprending

12 low-loss stlver plated eolls for 8% to 3000 meters, wlred m KIT . these bands B0 of dial
cabinet, and 7 page Instruction booklet.. ters,ofm’uln&r‘?ea:n:mg:rﬁsé la ooo e

1
(If metal tubes are preferted over lh’e glass type. add $1 to g“:::;'l‘t‘:c‘l‘wed“ﬁ;l.‘vnnia lullrs. extra.

above price. Wired and tested, extra
—

RX-18 8-TUBE BAND| ¢Z#» BS-S
SPREAD RECEIVER ‘| 6-Tube Band switch Receiver

10 to 600 Meters
(2%} to 3,000 meters)

and selertive SW recelver
to 800

u deslred extry S51.4

5 ps. NO PLUG. COILS ¢ 1.

RX-18 and RX-18-AB have the same || jireiy tarm iheNaveand reiector duiicd nd"en:
. - L Gl Lililte w n « ranfe
specnﬁcatlons as the above RX-17 and umyzgz's\ m:l.ga.":rm_m one 43. one K42A, and

RX-17-AB, but is equipped with an [ o srid ,",“'{"“f“;f'vwm‘;‘; ";;ﬂ;'“'“mj i y
EIGHTH TUBE (6J5G) enabling the || oer. ani compiece bialitin power buppiy< " (@ ‘

wavlength range to be extended down n|.!l¥§imEE?|'ﬁp?§§é"’m“’"'I'“I-'fuel"“‘.’ff.‘f:‘.‘f.'ﬁ | o ' 2%, R ST
11 S B & xtreme! rates

to 2 2 meters. 1 This addltlonal_ tube is l:’C“‘llnuue current—beautiful heavy. black hrl’vcl Bniah Chasely %nd n:: N fromR::Our o

de51gned especxally for ultra-hlgh fre- TIO%IUEDEI?I}EIT! E%E{))?’F}EOAVI\ER VOLUME ON THE GREA MAJORITY OF SHORT WAVE FOREIGN ST

ith 8 tube b ne'- wired, and instructions.

quency wavelengths. This receiver is [ FRICE; compiete

ready to use..

: ] e po)
exceedingly simple to operate with ex-
cellent results. BS.5 KIT, of necessars parts. including detattedd] f]99 AMATEURS :

f : fnstructions; less tubes, cabinet., unwired.......—.. £ Model 'BS-5-AB has same specifications
ADD $1.50 10 Price of corresponding § | cociui:’ competc kit citinet. tbes and | §14,95 | | Breed et tar - 1030 150 A bamis
RX-17 or RX-17-AB model. Prompt de- Instructions. n' ired. - 2 and 13 equipped with plate voltage cut-
livery can be made. "I metal tohes yre preforred o glass Lipe, add $1) o _switeh. Add _$1.00 to above price.

-Tube Short
Wave Radio

Only $3.25

7C 5-Tube

Short Wave Receiver
814 to 625 meters

HF-35 3-Tube SW
Transmitter

Bigger and
More i A powerful and well enftl-
Powerful (less tubes, phones, unwired) neered amateur band trans
mlilter of it Deauty  and
Than Ever A REAL, powertul 3 tube B STl AT A RRICE
. short wave se L WITHIN THE AMATEUR'S
A Giantin Ily  hrings in REACH. User  50-46.40
Perform- pollce calls. Brandeit Ria: tubes as VRITET CRYSTAL
onx. ~experimental - and CONTROLLED OSCILLATOR—
foreign stations with good CLASS C RF POWER AMPLIF
yolume under fair condi: § grER_Lulltin antonna  tun.
tions. THE WORLD ing systcm—beautiful. black
Yous DOOR! shrivel metal case and shelv.
A dependable recelver Ine_Triplett meters—Eilen
which {2 guiranteed to YHMREE TUBE BAT- transmitting e.lll—h-gnut
ive resulls, Operates en TERY SET, Irss tubes, nslllly construction — 35
irely from the AC or DC phones, unwired $2,95 wa of power output on
! houss curront. Simple to Two YUBE BATTERY %m:::.n{: mg‘ :ny:l:n:.; A
i ~ 1 d und ecasy Lo operate, less tubes ransmitter a an
ULL 6 TUBE PERFORMANCE plus THE NEW K92A o - T, o . TS S A e W
SERIES TUBE makes this an outstanding value, f| Sonatiful, tlacke "hitvei | Siaen, unwired $3.65 praud to An, excel

finisi mhlm-( and ln«lrut exciter unit for high power

Fquipped with a powerful 3 stage audle frequency tlons  furmshed. Wave. stnges to be adaded later.
amplifier. Jength range 12.600 me- KITS wired, extra_ 75c coils for any 1 band and
ses 8DG.OF7 (win 2 in 1 tube)—768=K02A-1217 ters,  An ideal set for the Tubes, each 50c. Broad- instructions included.
(twin tube) tues an R.F. ampllfier, electron coupled beginner who wishes to  casl band colls iﬂ)- exira
:cr;‘cn S;'nl'_l‘(lllﬂrerﬂ('l‘lie{'l‘ltlg’e -Iou-d.or plowhrful a ulﬁl‘ue learn the tt,ru'ill of short g cd hCﬂnncvé\}m:l35 louble
udio a el w: entode output slage, rectifier e rece on. g £ . -
and complete bullt.in power _‘ul.pr tes entire- wav prioy eadniong HF-35, assemnled. :md| rcndy|tln wire s 95
ly from 105 to 130 velt AC or Ddy HEght socket, Uless tubea, power supply, erysial, hold-
HAND SI'REAL UNL\G—smoom refreneration cone SpAniasdditinnal feollleg i -
trol--nulit-in. high  quallly — loucdspeaker—automatie r Fllon quirtr crystal (80 or 166y 51.95
Imadrlm‘r;lo . Jxlae.uw Illn o) ll':‘llllilwd ..s;‘lhlnm’ b‘“ﬁ Fllon c‘,‘.;:mfh%l-ri (B, o ) 1.00
vernler dlal—lar w.loss jnduetance: eavy, bl - e
shrivel Snish metal %hn»i- nng‘:ml:fﬂel Wias t‘afm Colls for_additional bands, Per 8ol 1.5
seen to be apprecinted Satisfi QWuers repor H -
RiEh as 33 farcien countried on the |Sd.|sp;:,.k5’ with é:l'-‘snl-'so:ra ‘lEuAhD
this mode ol may do tle same under fair condi-
tions. ORDER YQURS TOBAY! YOU wILL NOT RE- RECEIVER NV-!’! r be p(‘):,\ﬂl' zlwla‘g I:I::l;\:ng\%l':.‘:g
LA A powerful and ll 3! l('sll tubeS]Z 45 rapnhle o{ m(xmlm.m’
highly selective tu--dv to wire) A58 re output &

EILEN 7c RECSIVER, wired, in cabin- short” wave re- Labor for wiring extra 1000'8 prlr.-ed 4: 31495
e L e e || S e e | | g
sl-enker i A tul H#e 1 colls for L to or e fan who & B '+ -

200 meters, .u-! silnr)lc lnurucum\s.... prefers the use tra 55 cents $6-53- 5-3- extrn. .51.88
;cBrmulwl st B ...51.25 of hendphohics.

s Tor sul'}g":c)d'ogf "uwm"'yl‘s tr ] s'[ 25
coils for me! #, And Instruce

tions less cabitet, sPeaker, tubes. 7
Beautiful metsl cabinet, extrs
5 matched RCA tubes..
§ ial loudspeaker...

it | FREE: New 1937 catalogue

(@) Broadeact band <Siis. 350835 meteri. 2 §.z3] § TUNED clectron coupled scracn Frid rercnerative 6
ahor for w. sy testing., exira LTI LT ! - auello a . N
SPECIAL: COMFLETE KIT, unwired, cabe O R o BN UL Radigrons of short wave receivers, transmitters, & 5 meter
Inct. 5 tunes. sxénker. 4 colls for 81y to s" 45 erates a "’""‘"“"' Operates from your 105-130 M
200" metera. 'are simple inttructlon ouse curre apparatus. Send stamp to cover mailing costs
2 broadcast Coils. extra.. .$1.28 AN-S, rlomplnul-|\\|(h 4 inatehed tubes, colls rm—59915
melers, cab not \\lm

AMA";E:J“N? IModol chAB }nme [umiﬁcnﬂonn as ;rc READY FOR USE.. - .$1 . on YOUR copy.
excep it has s al tuning eircuit and colls for
sprmdllnl:Aolut the 30- 4?-8 ungo 1M bnndls over BOW& B"‘“dﬂ:l band :‘ous’ti)é ;x!\r;h ....... , ,,m..sll‘.ts JUS OFF THE PRESS!

dlal. 80 equipped i atlc  voltage clll- AMATEURS: Mode! . A asn xame specifications L
switch. Same price as 7C. Model 6B or 6B.AD ba ns AN.G except Lhat has plate Voltnke cut-off switeh UsT

1.atwr'n':$.d s.‘r’-{eq rlr.-gmm“s fropRincipcnmue dw '?,.“ﬂﬁ?’“{li‘,'. ':'}m:::pﬁ}gecgfum'a":_ao Ho-50=180Mietey Prompt service, 209, deposit on C. O, D. orders

EILEN RADIO LABORATORIES, Dept. SC3, 136 Liberty Street, NEW YORK, N. Y.,

Please mention SHORT WAVE & TELEVISION when writing advertisers
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the UNIVERSAL-SIX

8.4 to 625 Meters—Four Tubes

AC—DC—BATTERY

making any changes.

IMAGINE!! A compact, self-contained sensitive re-
ceiver with real SIX TUBE performance that will oper=-
ate on any AC or DC house line or on batteries, without
The Ace Universal-SIX will op-
erate anywhere! Simply plug in a cable and—PRESTO!
A completely battery operated set with the same full toned loud speaker volume-—the
same thrilling foreign reception—the same miraculous ease of operation! Really TWO
good receivers for less than you would expect to pay for either one!

POWERFUL tube line-up: 6F7 Screen grid pentode R.F, stage and first audio stage—
6F7 Electron counled regenerative detector and second audio stage—~38 third audio power
pentode output stage—1-V heater type rectifier for humless power supply! Every tube

ACE UNIVERSAL-SIX

recelver with four tubes, cabinst, all s 65
coils. and  built-in alco {4171

PLETE, nothing eise to biy. Mot wired.

Laboratory wi and tested, complete,
Tesdy to PIng The .

$14.15

NOTE: U tubes, speaker, Broadcast Band
coils, and cabinet are not desired at pres-
ent you may deduct from the above Prices

5550

serves a useful radio purpese—no “bal-
last” tubes to make the set appear
larger?

MORE FEATURES: Full Bandspread
8% to 625 meters—self-contained speaker—
transmitter type dual speed full vision dial—
provision for headphones—velvet smooth cone
trol of regeneration—cperates entirely on AC,
DC, or Ratterles—Low current drain with high
output meuns resl economical operstion.

ORDER YOUR “UNIVERSAL-SIX"” NOW!
Every one fully guaranteed! Ruy with safety!

éthe Do-all DeLuxe

FEATURING TWO MODELS
TUNING FROM 21, TO 300
METERS
continuous range 100 Ke. to

120 Mc.—no skips!

DUPLEX REGENERATION
CONTROL: Semi-automatic re-
generation keeps detector at
peak!

FULL BANDSPREAD: Two
new transmitter type dials with

built-in dual speed drive!

TUNED RADIO FREQUENCY
AND TUNED DETECTOR
STAGES—A positive essential
for sharp tuning!
6K7-6K7-76-76-76-42.5Y4G
See December S.W.C, page 494
for more detailed deseription.

( DO-ALL DELUXE

STANDARD MODEL g’ to 3000 Meters)

Fix tuka Receiver, complete with
matched inkes, and cabinet. Nothing
wlse ke bup? (Not wired)

Laboratory wired and tested. Ready

5197

for you to attach antenna. pll:fulrl:cu: 52175

sockei. and thrill to new and
Programmest Price............

If tubes, cabinet, and 200 to 3000
metsr wavelength range are not de-
sired at presant you may deduct from

\ the above prices

$g5oo

( DO-ALL DELUXE
ULTRA MODEL (2'%4 to 3000 Meters)

Seven tube Receiver, compiste with
g.ﬂm tubes and ublml..pll.eld;-.w 52375

Laboratory wired and ted,
to oo-rlh-r, The Qﬂtir‘w“ wwl{l‘.g 52625
If tubes, cabinet, and 200 to 2000

Radic at your command! Complete
meter wavelength range are not de- Ssoo

sired At presen
the .W.P’nm- you may deduct from )

= Mmoo

ACE RADIO LABORATORIES

S, 10,20 $1975 | G
metal  ohaseis

§3%0 min. i€ i

! tra, ol

{ubre $3.18, Mouated Cryetal g3.v
$2.48, ot~ sny

Bet f enila
Amatour Band—3$1.00.

el with ail u'.'." drilled. read a

| .

B sseemble and wire (less tubes, | cllator.
molnted crystal, ooils). Wired and

crystal on &

Model—‘R-9"” THREE TUBE TRANSMITTER

GET ON THE AIR NOW WITH THIS F& RIGI

He
(AGE R-9 TRANSMITTER \ £icke

the senzational new“ am
a power amy T
76 ew-!ri't‘l eonit'rhnll u:‘:: TN“F“"'
orks =~ wi

i1 bands, © OF Without a

Heavy hullt-in
rect

Pl"zl into ANy 1
ra

re’s 8 well engineered
a_ healthy 'erﬁl'op" P to 168

Lt supply using
ves ample cu .
r 0 volt AB houu'qf::.
Accurate mil(inmeter reads all circults
with special y.itch.  Simple to tune and

Itter that

Clear

Usi 7—6C6—6
Attach two wires from this unit to ter:
-0 Teanamitter snd You have a f

tion. Has E‘ own bullt-in
n speech amplifier worke from muy type

gain mvol‘:on 'This unit, plus s speaker.
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ur R: .
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5-Meter Tests Made from
“Above the Clouds”

(Continued from page 664)

Results of Transmitting Tests

On August 1, 1936, the following phone
stations were worked from Skyline Drive.
W3BSY—R6—Charlottesville, Va., 60 miles;
W3BAI—R9—Bolling Field, Va., 72 miles;
W3DBC—R9.

On August 6, 1936, from the same loca-
tien and during a rain storm we again
worked W3DBC and W3BAI and also
W3EAP—R2—Alexandria, Va., 74 miles.
Qur signals were heard and reported by
11 Washingten stations and 1 Baltimore
station.

On August 14, 1936, from the same loca-
tion with the same equipment but having
substituted a 6K7 for a 6D6 detector we
worked the following stations:

W3BSY, W3BAI, W3CXP, R9plus, Seat
Pleasant, Md., 83 miles. W3CLF, R6, Balti-
more, Md., 109 miles. W3BR, R9, Baltimore,
Md., W3BSY and W3DRBC.

During these tests my transmitter was
always received with a steady R8 to 9 signal.
Operating from here at Alexandria it con-
sistently puts an R8 signal into Baltimore,
Md., 40 miles.

The possibilities of this system of com-
bined transmitter and radiator has been
shown by the foregoing tests; however, even
more interesting results may be attained by
the addition of reflectors and directors. The
entire assembly could easily be constructed
80 as to be rotated.

The receiver is a super-regenerative type
employing a separate quench-frequeney
tube; an effective hiss-filter is used. The
selection of the component parts of this re-
ceiver were made with the aid of a cathode
ray oscillograph. Some of the finer adjust-
ments such as the tuning of the hiss-filter
could not have been perfected without the
oscillograph. As a result the receiver oper-
ates with maximum sensitivity just before
going into the hissing stage, and is very
stable in this condition. With only a single
76 audio tube, it drives a magnetic speaker
to good volume. The receiver, although de-
veloped during the spring is so nearly the
same as that described by George W. Shuart
in the September, 1936, Short Wave Craft,
that a detailed description is unwarranted.
Under all conditions either a vertical or
fairly long (60 feet) sloping antenna pro-
vides the best reception.
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WAKE UP! FELLOWS!

$20.00 Prize Monthly for Best Set

® THE editors are looking for “new”

receiving circuits—from 1to 5 tubes
preferably. A $20.00 monthly prize will
be awarded to the best short-wave re-
ceiver submitted. The closing date for
each contest is 75 days preceding date
of issue (Feb. 15 for the May issue,
etc.). In the event of a tie, an equal
prize will he given to each contestant
So tieing. Address all entries to: Edi-
tor, SHORT WAVE and TELEVISION,
99 Hudson St.,, New York City.

Please mention SHORT WAVE & TELEVISION when writing advertisers
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NEW

And when we say communication Tecelver we MEAN it.

under all cond!tions.

denser; continucus, a1l slectrical read; per{

regeneration below 15 meters; and 8 host of oiher features.
® German #ilver hendspread dial with NO
hand capacity effect, You will be amazed at the way the AC-4 separates the crowded

instance, tovers 108 degrees on the big 314

forelgn stations on the short-wave bands.

CLIPPER is designed specifically for long
distance short-wave reception and although it includes
the standard 200 to 560 meter broadcast band and provides very fine reproduction of the
regular local broadeast programs by reason of i
speaker, still nothing has been sacrificed in faver of this low frequency band that would
in any way detract from its short-wave performance.

The new Haynes R-S-R Clipper is always on demomstration at our laboratory where you
can oberate it vourself ¢r any of our dealers will be glad to accord you the same privilege,

RACO AC-4

4-Tube Communication Receiver
214-555 Meters

An All-Purpose Receiver That Defies Competition

ts powerful amplifier and large dynamic

The AC-4 iz bulll to the
highest amateur specitications for serious communication and long distance reception
Isolantite Insulsted high frequency and bandspread tuning€ con-

. bandsp: ect regeneration stability; super-

e ————

Please note that the R-S-R

The 20 meter band, for

BUILT-IN A.C. POWER PACK

The AC-4 uses three of the powerful new Sylvania 6J5G tubes as electron coupled de-

Wiring and testlp,

1937

-R CLIPPER!

p—
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Five Tube Regenerative—Super-

Regenerative Receiver

NEXT YEAR'S DX
RECEIVER TODAY

Designed by A. J. HAYNES

* Seven separate tuning bands: * Cali-
brated §5” dial from 660 to 1314 meters
with separate vernier bandspread con-
denser: * Super-regeneration below 10
meters: * Powerful two stage audio am-
plifier with 6L6 Beam Power tube out-
put: * R.F. amplification on all bands:
¢ Isolantite bandspread condenser be-
comes high frequency tuning condenser
on ultre-short waves: * All tubes in use
at rll times including two new 6J5G
Super Triodes: * Full AC operation with
built-in power supply: * No special an-
tenna required for foreign reception:
* Heavy 19 gauge steel chassis and cab-
inet: * NO hand capacity on any band;
and a host of other exclusive features.
The fastest selling all-wave receiver
built—see current Radio News, All.
Wave Radio. Radio World, ete.

HAYNES R-S-R CLIPPER
complete with 5 Sylvania
tubes ready fo plug in to
A.C.

outlet and operate
Shipping weight 20 Ibs,

Kit of four picked Syivania tubes
4

tector and two stage audio, Ilus #n B¢ rectifier with bullt-in bigh voltage suppiy

which 1s really quiet.

Beparate panel controls for antenna coupling. audio volume and rezeneration. A standby
switch is provided and alse an earphone jark which cuts out the speaker.

RACO AC-4; Complete Kit of parts, unwired, less
only cabipet and tubes

110 volt A.C. line

5107

SPECIAL PRICE ON COMPLETE RACO AC-4; with 4 tubes
and cabinet, wired, tested and ready to operate from any

15%

Crystaline finished metal binet

1.25

A C gl

RADIO CONSTRUCTORS LABORATORIES
' Dept. SW-3, 136 LIBERTY ST., NEW YORK,

N. V. o

A Crack German Ham Station and Its “CQ” Machine

upon the lower hard rubber contact sup-
port, careful selection is required for the
contact spring installed above the plate
contact. It is necessary to select a spring
which is not only a good conductor but
also has great elasticity. After much ex-
perimenting a spring taken from a disas-
sembled telephone switch was used, be-
cause of its excellent elasticity, and in
addition to this advantage because it was
furnished with a silver contact point. The
end of the spring (near the silver contact
as indicated) was bent slightly upwards to
avoid eatching the paper tape, in case it
is old and worn out.

However, any other spring of suitable
size having the aforementioned qualities
will do the trick as well, Instead of the
very useful silver or platinum contact

(Continued from page 665)

point, which is difficult to attach to the
spring without proper tools, a small
dent (punched into the spring with a center-
punch at the point where contact is de-
sired) must be provided.

The last point to be mentioned is the
preparation of the paper tape which bears
the contact holes in form of Morse char-
acters. In case parchment paper is not
obtainable, a durable but smooth wrapping
paper will do the work as well. The neces-
sary holes are punched into the tape by
means of two small punch irons (not very
expensive). One of these is used to punch
the dots, the other one the dash signs.
Before punching these holes it is advis-
able to mark them with pencil upon the
paper. After the necessary perforation
has been obtained, both ends of the tape

must be pasted together in the form of
an endless ribbon

As to the making of such endless rib-
bons, experience has shown that even ex-
perienced “hams” can be fooled when the
signs are punched into the tape with some
irregularities, s0o as to conceal the fact
that an automatic calling device is in
use. About a half year passed before Mr.
Baumgarten’s trick was detected by his
many friends. He used, of course, paper
tapes of considerable length, and always
changed the form of the signs just a little
bit. That about covers the construction
of the “auto caller.” The usefulness and
low cost of this gadget combine to make it
worthwhile.

Please mention SHORT WAVE & TELEVISION when writing advertisers
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Televised Auto Races
(Continued from page 666)

transmitting station as shown in the pic-
ture below. These signals may be relayed
by short-waves in some cases, where neces-
sary.

At this juncture, two methods of pro-
cedure are open. First, the image and voice
combined are re-radiated from the main
television transmitter, or second—they may
be broken down into two distinct compo-
nents, and the image radiated on one fre-
quency, and the voice on the other. If the
combined voice and image were re-broad-
cast on one wavelength, this would neces-

13/, to 600 Meters All-Wave Amateur
5 Tube Communications Receiver

Ultra “Sky Rover,” 21/ 1o 4,008 Meters
2 TUBE TRANS-RECEIVER ~
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oife:

al 1
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Model T-37
GENEMTOR that “DoesEverythmg

Model T-37 All-Wave Signal Generator,

Superior Instruments Oo., New York,

wired, in
shielded cabinet with carrying handle and calibrated.
tested; complete with 3 (ubes. instructions 40
(Ohlppln‘ weight 7 lbs.) ..

A SIGNAL

only 51 240

Released by SUPERIOR
INSTRUMENT CO., fo:
limited time omiy.

e 110 antl A.C. ot D.C.
100 ke.—22 megsecycles all
on lundlmnmalL

@ Dial is direct tesding in
frequencies.

® R.F. output may be taken
from a high impedsnce or
a low jmnedance post.
with atteauaticn present for
efther.

@ Beparate audio output at 2
amDltude levels. so that
tone may or check-
ing publie addren I)IIGMI

audic amplifiers in fecelv-

ers, and speech amplifiers
in transmitters.

® Two extra posts on front
panel enable leakage tests
(‘ondensers may be checked
for leskage, s0 mAY tubes.
and other normally high re-
sistance currents, otberwise
difficult to test.

136 Liberty Street

N. Y., Dept. SW-3

sitate a scanner and film recording and de-
" Trm:::‘;‘::’:" aye | |Copniete Yt unwired veloping apparatus in the home of the tele-
5 meters cabinet, 55_45 viewer.
* Roc';-v:wn%!f‘l'{: LTl s0.05] | Ecter. wer sge. 526G reetl In some cases where a suitable wire line,
(12 “vanan) cm“:d """""""" tubes| | DG power supply. l-rz- mumu?.‘f.amﬂg’,'{;;‘; ‘:,,‘;l' especially a concentric cable is available,
ARS=ra-atelile) ectsical MetBaT- o5e ™ 51,68 | automatic phane-ac the television truck unit may connect di-
Bodepmsy Wired and tested $2.00 rectly to this cable, instead of relaying the
* AN deetrie Arttion | [ser ot LA ,cotls 2y tn C R IR I o o CUE S] 395 image and voice signals by short-waves.
(no batteries re- 13 -.30¢ g”lr:ldnl.lndkl?of g lﬁ‘ ---’3 °°
* Loga sweaker voi- | |5 "{.4, (oo Black wrinkle anished SiifEL ; 2so
. comple w. ubes an
# Automatic supenre. | |Set of 5 colls 200 tol | |~ ready 10 - 23.10 Short Waves Serve
ration from » LR
‘/ tols eters ” I d E d
A [ Pt e “Ultra Duplex Kent's Island Expedition
communication
$-TUBEBATTERY PORTABLE

(Continued from pege 666)

selected for the work they were to under-
take. It is planned to have several more
expeditions to Kent's Island in the
coming summers and the personnel will be
practically the same.

Radic provided the only satisfactory
means of communication and it should be
noted that the expedition depended upon
“amateur radio” for this purpose. The sta-
tion operated only within amateur bands
and was licensed as such. However, next
year it i3 hoped that the expedition can
secure an experlmenta! broadcast frequency,
so that the transmissions will not be inter-
fered with by amateur QRM. It is expected
that higher power will also be used.

The radio equipment consists of a Col-
lins 30FXC transmitter Super Skyrider
and SW-3 receivers. For 20 and 40 meter
CW two other transmitters are used, em-
ploying a HK-354 Gammatron and an Am-
perex HF 300 respectively as the final stage
in crystal controlled transmitters. The
expedition’s sub-base located at Machias
Seal Island was equnpged with portable five
meter equipment. e main station was
equipped with the latest types of measuring
equipment.

Two people are the sole inhabitants of
the island during the winter months and
they operate the meteorclogical equipment
and observe bird life, etc. Arrangements
have been made for a Canadian Govern-
ment patrol boat to land a small relief
party on the island during February.

The expedition depended almost entirely
upon radio for communication. Daily sched-
ules with WI1INW, Lewiston, Maine, and
other amateur radio stations in various
cities handled all the party's messages. A
daily short-wave broadcast every afternoon
at 5:30 gave a complete weather report
which stressed aspects concerned with
aerial and sea navigation. VEI1IN, the ex-
pedition’s station, was heard all over the
world. Field parties were equipped with
5-meter transmitters and receivers so that
their whereabouts were always known at
the base camp.

James Eads Levings of the Institute of
Geographical Exploration at Harvard is
completing the first topographic maps ever
to have been made of Kent’s and neighbor-
ing islands.

Miniature Oscilloscope

(Continued from page 680)
This is capable of doing that which the
larger CR(g National oscilloscope will de.
Except, of course, all images are reproduced
in a much smaller size.

The over-all height is 61 inches, width
434 inches, depth 8 inches.

The four controls, together with the on-
and-off switch. are located in the front of
the clocks. Provisions are made for a 60-
cycle sweep and external connections are
available for applying various other sweep
frequencies.

Please mention SHORT WaveE & TELEVISION when writing advertisers
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6 - Tube BANDSPREAD RECEIVER
THE NEw DOERLE MARVELOUS Sensitivity and Selectivity
Only Found in the Higher Priced Models

*Continuous bandspread tuning from 843 Lo *Unusunally smooth acting refeneration control.

625 meters 4#Headnone Jjack with plate voltage cut-off

'Benul.ll‘ul- large illuminated dual lnur‘ switeh,

mvltlycolored. Qs D (il @f Oxd SHighly efficient, low loss ribbed plug-in colis,

-upem.e-r fmn(; c:llhnr sin€le wire type serial :;‘[" ic ll-"va lfl';ﬂ:;rr ‘i:“thre -mn&ﬁ:ﬂmww
hoise: ¢ doul) ect] ece. . are

(-";'nl?mw :—::nt\lrul—nage aligning trimmer—and ihe large 3 winding wvariety are colur

tone  controls. coded for easy identliication.

sUsos (BKT6G, BKTG, HCHG, 8C5G, BFGG snd SYD) lubes lu I (ﬁ:lly eﬂh lenl circult, using two
tuned sla;pe——eleﬂrun mupl.d regem-rnlive dptector— reslstance rncuy
couprled. mudlo ambilfier with Ye ut ll-l]!e—lllwh vnlui! redmnr lnd n

talned liwm-free power sup) Mty Bul L-in Hlll\ tdelity dy T

the entire 3 watts power ou rut of lhe rece vdr

Continuous \and‘pread over 9 meters {4 obtalnable due to the use of » Bpecial t
multi-culoresl. airplane dla)l having |'_’.'; to 1 ratlo and two pointars. Two knobs aN'va

anit make possible either fast or slow motion tuning. ALl of the AMATEUR and FOREIGN
SW RANDS are spread over a Zeferous portioh nf Lhe tunmu dial, therely ilm])lilyln tunlng
sa that cven a beginner can operate it Lo the utmost satisfaction. “Entirely free from all traces
uf hacklash.

The enlire unlt Is (-nntalned in a large. hiark crackle finished metal chassls and cabinet of
extreme Deauty. Simply plu into your electric Liht gocket and enjoy an evenlhg of xhort
wave thrills and em.erL.nme such as you have never hefore experienced.

Merhanical seecificaiions: Dimensions are 1719"xH”X834'.  Net weight 23 YOUR NET CosT
bz, Shipping weight A3 s, Desnldnted to operate entively from  10H- 134 $27 96

vnlln. 50 to 60 cycles AC house current. 'ihlpmpnl made same day as order
celverd., Completa satisfaction guarantee

B e RE Il i G BANDITHEAD, HECRIY R, comblelely wired and tested. less 2 Broaacast

with set «f 8 matched Arcturis tUbes, R coils for 014 to 200 meter calinet,  band  co

instructions, and READY TO OPE! - tending the rl"gq

(specify whetier mnhl or glass Guies desired.) up to 625 meters,
extra $1.45.
@ Arctnirus matehed l.uhcu $3.12 DOFRLE 6.tnbe AC SW KIT, contalning all neccssary parts, Including 8 law loss tibbed cnils for 8914 to 200
Broactast band coils (2 o 1.4% mclers, full size hi-fidelity dynamic nl)l.‘lﬂh'". ru-aut ful cahinet, (F4 page instruction booklet (leas tubeu,$1 7 96
Rroadcast mils. and unwired). ... .oerieenne, o OOt b GEncCeroEr e
DOERLE 2-TUBE BATTERY RECEIVER THREE TUBE BATTERY OPEHATED THREE TUBE DOERLE AC SHORT WAVE SET
DOERLE SHORT WAVE SET 9 to 200 METERS

9 TO 200 METERS
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uhel used arg one
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crowded forelgn bands, pose tuhe), one 41
1. 'l",r:mendnul head- d'glln‘:! -f N .cﬂln('-
one volume—rcadily operates a loudspeaker If desired,

2. Connection hlock on mr rhanliu allowlng the use of t;!;i“cryezenemli\l:: 21:'.’.(.,“3:“-,": "".‘2.5.’.‘,....“ fwo ;,uf..:::em x:

o e“l._:.her "Il""g“"l]“u‘_’; a & ‘Ire type antenna. finer ‘and bulit In Power pack. Hum fres in operation
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n 4 v Wel ¥olume and will dlly operate a loudspeakegr at full ca.
mu-mhural.nr the Ihoerle Set 4. . °l !"'t‘l"o"—l"‘@"emlnz all traces of feedback hetween le-ll: on practically all stationns. 7
famlly. Employs hut two - ontains all of the latest festures that can posslily con-
tubes, yet will outpert 5. Lafge, rithed, wcloss, silver plated colls of hich eM- | tribute townrds making this an eutstanding valwe.
ubes, yet will outperfofin many three and four clency, color coded for easy Identification. 1. Illuminated airplane type vermer -f-l of extreme
tule receivers. Uses two type 30 lubes as re- 6. Smooth regeneration contrnly free from all nolse and traces T beauty,
generatlve detectur und one stage of trans- o ‘!’"n":""l:“ ""r;"' 0 2. Electron coupled screen Rrid regeneratlon circult.
turmer coupled audio fréquency amplification. . ntl twrc:n Atat! nlrl selector control, slmplifying tuning 3. nusually smooth regeneration control.
Delivers dph B0 that even a beginner can obtaln excelient results from 4. Band sbread verhler contrul condenser,
e enormous headphone yolume on all this receiver. EX rize low.1oas sliver Blated inductances (band Bpread
signals. Easily operates a loudspeaker on 8. Simple and emlmmlcll to operate. Requires one A bat. mlls if desired).
many stalions. o tery, tll'nel Cg rv‘ and 43 to B0 valts of B hanery. a. Low loas .quipment and conatruction throughout.
—lnn world-famous reputation of the entlre . l)l:‘::]l ALE AE “;Il:;‘k "K“;:’k'l;vnm-hed meta 1. I o plated chassiy of high electrical eonduc-
oerle line ta behind this remarkabie get. Re- 11. Dimensions are 11% x Ti,% I
quires twa dry cells and one or more 13 volt 17 lbs. e £ e B O 8- ﬂ'&"g{{}}'h”,‘&ﬁ e e e
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Extremely simple to bulld snd operate. Com-
:'Ic:.odlr;d detslled diagrams and instructions
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STOKELY RADIO CORPORATION 126 Liberty St. Dept. S- New York Cit
9 9 9
Potri v oducts
B g utors ol et Sibment FREE: Catalogue of Doerle Recelvers sent upon request I

bleed allow the spot or pattern to be s ciated circuits must be shielded in or-
sh?;t:; up and downpor from side to side, LOW'COSt OSCIHOSCOPQ der to prevent stray pickup. Use consid-

an unnecessary refinement, perhaps, but (Continned from page 684) erable care in wiring up the intensity and
one that is found in most of the more ex- (Continuted on page 698)
pensive oscilloscopes. Two other poten- The construction of this

tiometers control focus and intensity. Do instrument is quite simple.
not allow the spot to be of more than The chassis is fastened to the
moderate intensity or brilliance, especial-  front of the box, leaving a
ly when it is not in motion. An intensity gap of about ;" between
setting that will give a good, clear pat- the two for the bottom of
tern when the spot is in motion will often the box to slide into. The
be found too high when the spot is fixed, various parts are quite sim-
and may cause a blackened spot on the ple to mount and wire. The
screen unless the intensity is reduced. tube on the front of the box

The 180 volt winding is used to give & shields the screen and makes
60 cycle sweep voltage which is useful in it easier to see a pattern
some measurements. When the double with other lights on. Since
pole switch is turned right, the H plate is the constructor will, in many
connected through its potentiometer to cases, use parts on hand, no
the H binding post. dimensions are given and the

The transformer is designed for use in actual layout used here need
a more elaborate instrument which incor- not be followed exactly if
porates a saw-tooth sweep oscillator, the not desirable. (A magnify-
type 885, which has a 2.5 V. heater. In ing lens may be used in
our instrument this heater winding i8 not front of the tube.~Editor.)
needed, but may be used for a pilot lamp. All leads connected to the

The small transformer at the left of deflection plates and asso-
the 913 is not needed as it was used in -

early experiments to obtain the 60 V. Interior of the Oscillo-
sweep voltage, when a power transformer scope, using the new 913
without the required winding was used. Cathode Ray Tube.
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A NEW AND OUTSTANDING COMMUNICA-
TIONS RECEIVER AT A SENSATIONALLY LOwW

Never before has lhe radlo
amateur and short wave listen-
er been offered such am out-
standing value. Think of it

—a genuine Halllerafters en-
Rineered 9-tube superhetero-
dyne communications recelver
with every feszture and control
for efficlent short wave reception at this nmwlngly
Tow prlne Complete coverage f{rom 40 MC 535

Less Speaker

KC. No Gaps. Flve Band 338° dial. Compare its
nerformance and features with other receivers at twice
the price.
Features
® 6 Metal—3 Glass @ Electrical Band
Tubes Soread
® a0 MC 10 535 KC @ iron Core |.F. for im-

in 5 Bands. proved selectivity
@ 338° Main Tuning @ Direct Callbration Tuning
Dial —No Charts or Tabfes.

SHORT WAVE & TELEVISION for

Announcingthe SKY CHALLENGER

the hallicrafters, inc. e OR WRITE FOR
2601 Indiana Ave., Chicago, Il COMPLETE INFORMATION
THORNE’S RADIO
COIL
WINDER
DE-
A NEW ILLUSTRATED igﬁ
BOOK EVERY ONE A
INTERESTED IN
RADIO sHOuULD OWN (|
g;ﬁ!:ﬁ:;‘%:rﬁgneye%mh
ea?msatu::s Raa'»;olutlon recorder. 04 Speed changes.

“THE
INSIDE STORY
OF
RADIO BATTERIES”

It tells, and shows, how batteries
are made, how they should be used
to bestadvantage, what you should
expect from them. It contains per-
formance curves, charts and help-
ful technical information. Profuse-
ly illustrated. If you want to be
“up” on the latest in battery-oper-
ated sets, get this book. There’s
dope in it every ham will want,

SEND US THE COUPON
WE'LL SEND YOU THE BOOK

\ 4

NATIONAL CARBON COMPANY, INC.
P. O, Box Neo. 600, Grand Central Scation
New York, N. Y,

Piease send me free of charge the new book,
“The Inside Scory of Radio Batreries.”

write for lllusteated Gircular and Price.

SUNSHINE NOVELTY CO.
226 S. W. 2nd Ave., Miami, Florida.

UII.IDIYI'IAL ‘Ulllﬂ'?ll oM ALL OuR ARDID 2UPP

UNCLE DAVI S

et e RADIO SHAGM

LW
326 BROADWAY- AL AN Y.

GT‘ECIALJCLOSEOUT of “ c-wn 4%"

PSi-ios o r ey

~N.Y..W.5.A
pnnel mounting

fe 0-300.
T o L, “vnuu- e lrthe 0-30% 03 aoen
Three for..... 10.
1 -5 amp her 1

e o } T 512 00
two {0
peclal $8.25 cach. (]

0-1, ©-

melers 4‘.?

Hnmwnw:} .?3 lnd 180 laolt.er cry stals.

nmounte: meter erystals.

Bliley crystal holder. I. 00 each
We stock all lhe well-known_amateur com-
municatlon receivers such as Natlonal. Bam-
mnrl\mu, Hallicrafters, KME cv.c Your old

taken In as rtla éu‘\:mem

“ﬂlTE FOR FULL DES Rl}’I‘IV
ATURE AND NET PRICES.

write for full particulars on the New PEERLESS 20

watt. 40 wait and 100 watl transmitters.

Send nOc for our surprise package of !rhcmnll-’
diagrams & between 2 & 3 pounds of literature

Cable Address *‘Unciedave™
“'3 Oistance Phone lSJlG
v 13 wll.h o.d. orders
dlw,! ggn Trade Solicited

Inel
Prices F. 0 B Al

Headset ADAPTER I(il

Now available a headset adapter kit
providing “QUIET RADIO” recep-
tion with the minimum of expense
and installation work.

Ideal for the bedside radio, provid-
ing reception with the least dis-
turbance to others—the short wave
fan will find it a great boon—and
the hard of hearing will find a new
world of sound.

Write today for complete information.

TRIMM RADIO MFG. CO.

1770 W. Berteau Ave. Chicago, Il

Are You a Subscriber? See Pages 712
and 716 for Remarkable Subscription
Offers.
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| focus controls and the heater of the 913
since they are at rather high potential. It
is best to use heavily insulated wire for
| these, rather than the usual cotton covered
push-back wire.

The upright bracket which holds the
913 socket should have the socket mount-
ing hole so arranged that the tube may
be rotated about 4" either way in order
to have the 60 cycle sweep exactly hori-
zontal. Be sure to mount the socket so
that the No. 1 pin, looking at the bottom
of the tube, is uppermost.

The name plates are made by drawing
the required wording on white drawing
paper with india ink. The sheet is then
taken to a commercial printer and a
glossy white on black photostat made.
The plates are cut from the resulting

i sheet and fastened to the panel with rub-

ber cement.
Testing

When the wiring has been checked care-
fully, the current may be turned on, with
the 913 out of its socket. A voltage check
should show a range of about —50 V. on
the intensity control, and about 80 V. on
the focus control, reading from the ca-
thode of the 913. Also the beam shift con-
trols should have a range of about 10 V.
each side of center position as read from
the potentiometer arm to ground. This
reading will be positive on one side and
negative on the other. If voltages are
found to be in the above ratio with about
450 V. total across the bleeder, the 913
may be inserted in its socket and the
power turned on. Set the intensity contrel
at full negative and the focus control at
midscale. After % minute to allow the
tube to heat, slowly turn the intensity
control towards the end connected to the
913 heater until a light green pattern of
any shape appears on the screen. Keep

| this light very dim and adjust the focus

control to bring it to a small spot. Then
switeh on the 60 eycle sweep and it should
be possible to obtain a line across the
screen by manipulating the H range po-
tentiometer. If this line is not guite hori-
zontal, the tube must be shifted slightly
to make it so. If the line is not straight
or is broad at the center, it means that
the tube is getting voltage on the vertical
plate showing insufficient shielding. It
may be necessary to bend a shield of thin
iron suech as is shown beside the ¢ase and
slip it over the tube, turning until the
pattern is a straight thin line.

Your oscilloscope is now ready for use
and should afford much valuable informa-
tion on transmitter operation as well as
many other measurements.

List of Parts for Oscilloscope
ICA
1—case 5”x6"x9"
1—chassis for same
2-—binding post strips
5—knobs
2—octal sockets
1—SPDT switch
1—SPST switch

RCA RADIOTRON

| 1913 tube
| 1-——8X5 tube

ELECTRAD

1-—1 mex. potentiometer
2—100,000 ohm potentiometers
1—25.000 ohm potentiometer
1--15,000 ohm potentiometer

CORNELL-DUBILIER

2—.256 mf. 200 V. can type condensers
1—.26 mf. 200 V. tubular condenser
2—4 mf. 450 V. electrolytic type JR
2-—02 mf. 400 V. tubulars

RESISTORS
1-—75.000 ohm 2 W.
220,000 ohm 15 W.
2—.5 meg. ohm % W.

KENYON
1 power transformer especially designed for the
913

Lots of New Features for Both
“Fan” and “Ham” in April Issue.
Don’t Miss It!!

Please mention SHORT WAvE & TELEVISION when writing advertisers
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Short Wave Scouts

(Continued from page 6T7)

W1XAL, 6,040 kc.,, Boston, Mass.

WIXK. 9,570 ke., Boston, Mass.

WSXAL, 6,060 kc., Cincinnati, Ohio.

W2XE, 11.830 kc., Atlantic Broadecasting
Corp., New York, N.Y.

W2XE. 6,120 kec., Same as above.

W2XE, 15,270 kec., Same as W2XE.

Foreign Stations

CJRX, 11.720 ke.
Winnipeg, Canada.

CIRO, 6,150 ke., Same as above.
DJC, 6,020 kc., Der Deutsche
sender, Zeesen, Germany.
DJE, 17,760 kec., Same as above.

DJP, 11.855 ke, Same as DJC.
DZA, 9.675 kec., Same as DJC.
DJA, 9,560 ke., Same as DJC.
DJB. 15,200 kec., Same as DJC.
DJN, 9,640 ke, Same as DJC.
2RO, 9,635 kc., Radio E.I.A.R, Rome, Italy.

2RO, 6,084 kc., Saume as above,
XEBT, 6,000 kc., Mexico City, Mexico.
XEXA, 6,180 ke, Mexico City, Mexico,
JVN, 10,665 kec., Tokyo, Japan.
PRF5, 9,501 ke.. Rio De Janeiro, Brazil.

Kurzwellen-

EAQ, 9,860 ke.. Radiodifusion Ibero-Ameri-
cana, Madrid, Spain. .
VRR4, 11,595 ke, Telephone Co., Station,

Stony Hill, Jamaica.
HH2S. 5,910 ke., Port Au Prince, Haiti.
HH3W, 9,595 ke.. Port Au Prince, Haiti.
11,700 ke., Radio Colonial, Paris, France.
11,900 ke., Same as above.
15.250 ke., Same as ahove.

RKI, 156.140 kc., Moscow, Russia.

HJ3ABD, 6,050 ke.. Borota, Columbia.

HJ4ABC, 6,010 ke., ""La Voz de Pereira,
Columbi.

HIJ1ABG, 6.047.5 ke, Barranauilla, Columbia,

HJ4ABA, 11.510 ke, "La Voz de Montana,”
Medellin, Columbia.

CT1AA. 9.600 ke., Estacap Radio, “Radic
Colonial,” Lisbon, Portugal.

0AX4G, 6,230 kec., Lima, Peru.
HC2RL. 6.670 ke.. "Quinta Piedad.” Guayquil,

Ecuador.
HCJB. 8770 ke, “La Vez de Los Andes,”

Quito, Ecnador.

“El Prado,” 6.618 ke.. Riobamba, Ecuador,

HIZ, 6,310 ke, Santo Dominge, Dominican
Rebublie.

HIX, 5.980 keo., Santo Domingo, Dominican
Republic.

HI1A, 6.190 ke., ““La Voz Del Yaque,” Santi-
ago De Los Caballeros. Dominican Rep.

HI1S, 6,420 ke., "La Voz De La Hispaniela,”
Puerto Plata, Dominican Republic.

TIGPH, 5,830 ke.. San Jose, Costa Riea.

TIRCC. 6,660 kc., San Jose, Cost a Riea.

COCO. 6.010 ke., Havana, Cuba.

COCD, 6.130 ke, "La Voz de Aire,”” Havana,

Cuba.
C09JQ, B.665 ke., Camaguey, Cuba.
COCH, 9.428 ke.. Havana, Cuba.
CO9GC, 6,160 ke.. (Now COKG),

Cuba.

YV2RC, 5.800 ke, ‘‘Broadeasting Caracas,”
aracas, Venezuela.

YV3RC, 6,150 xc., "Radiodifusora Venezucla,”
Caracas. Venezuela.

YV6RV. 6.520 kec.
Valeneia, Venezuela.

YVSERMO, 5.656 ke, "Eeos Del Caibo,” Mara-
caiba, Venezuela.

YVI2RM, 6,300 ke., Muracay, Venezuela.

VK3LR, 9,680 ke., National Broadeasting
Service, Lyndhurst, Australia.

VK2ZME, 9,590 ke., “The Voice of Australia,”™
Sydney. Australia.

VK3ME, 9.5610 ke., Melbourne. Australia.

PHI, 11,730 ke, “The PHOHI Station,” Eind.
hoven, Holland.

HBP, 7.797 ke., “League of Nations Station.”
Geneviy, Switzerland.

Havana,

Trophy Contest Entry

Rules
(Continued from page 677)

When sending in entries. note the following
few simple instructions: Type your list, or write
in ink, penciled matiet is not allowed. Scend
verifieation cards. letters and the list all in one
package, either by mail or by express prepaid;
do not split up the package. Verification cards
and letters will be returned, at the end of the
contest, to their owner; the expense to be borne
by SHORT WAVE & TELEVISION maxazine

In order to huve uniformity of the entries,
when writing or typing your list, observe the
following routine: USE A SINGLE LINE FOR
EACH STATION : type or write the entries IN
THE FOLLOWING ORDER: Station eall let-
ters; frequency station transmits at; schedule
of transmission if known fall time should be
reduced to Eastern Standard which is five hours
behind Greenwich Meridian Time) : name of sta-
tion, city. country; identification signal if any.
Sign your name at the bottom of the list and
furthermore state the type of set used by you to
receive these stations. State total No. stations.

“l.a Voz de Carabobo,” |

| ﬂplﬂf |

James Richardson & Co., |

l
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At every Hamfest—at every meeting of
Amateurs—wherever Hams get together
to “chew the fat” and compare notes
and ideas, the conversation always turns
to “What’s ALLIED doing now?”’ For
Hams everywhere know that ALLIED
leads in presenting the newest worth-
while developments in Radio; in helping
Amateurs choose the finest of quality
equipment at the lowest prices. The
ALLIED Catalog is the index to “What’s
new in Amateur Radio.” Here Ama-
teurs always find the latest in the finest
short wave gear that money can buy.
Further, our Technical Staff, composed
of Engineers and licensed Amateurs, is
at your service, to aid you in selecting
the equipment you need—personally,
accurately and economically. That’s
Why ALLIED is known everywhere as
“The Tops In Amateur Radio.

EVERYTHING IN RADIO
AT LOWEST PRICES

If you don’t have a copy of the 1937
ALLIED Radio Catalog send for your
copy today! It includes more than 10,-
000 exact duplicate and replacement
parts; complete lines on Amateur re-
ceivers, transmitters and tiansceivers;
dozens of Build-Your-Own kits; leading
lines of test instruments; Public Address
Systems from 8 to 60 watts; 38 models
of the new Knight Radios; Rurlpower
Gas Generators and Windchargers;
books, tools, ete. You save in time, trou-
ble and money on every purchase when
you order from ALLIED—Radio Supply
Headquarters!

ALLIED RADIO

CORPORATION

833 W. JACKSON BLYD. CHICAGO, ILL.

"I know | can depend on ALLIED

for real ham equipment, crack
service and lowest prices

”

/

KNIGHT METAL TUBE
SUPER GAINER

Build this po{yular. ef.
ficient 4 tube

Shert
Wave Receiver — de-
scribed  in Japuary

*‘Short Wave and Tele-
vislon.'' Operatesfrom
A.C. or batterles and
y features higgth  sensl.
= tivity and selectlvity, band-
Spread tuning, dual regener-
nllanrmnlm., Iron core [.F,
transformer. Iso.
lant] sockets, A9508
ete. Complete kitof 814 50
barts less tubes. =

ALL-STAR X-MITTER
40 watt uUnit
The ideat low power trans-
mitter for the beginner,
i} or for the old-timer wha
wants to modernize hiy
statlon. Four band oper.
ation with anly two crys.
tals;  plug-in “colis £
bamd-changing: ef-
fective prevention ull‘ key

lexa
A, erystal
power sup-

AB3LO

$33.25
|V

KNIGHT S mMETER
TRANSCEIVER

ulbe
and
ply.

Fasy to bulld and operate,
the  Knlght  Transcelver {8
exceptionally suited for lo-
el *thorizon-range”  com-
Munlteation and for cxperl-
menwal field work.  Single
type 19 tube acts ax a push-
puh osclllator for transnils-
sinn and a push-pull super.
refenerative Jetector for re-

ceptlon. De Luxe

Portable KH. lons 42632
tibe. hatteriesand  $9.32
handset

Allied Radio Corp., Dept. 3-C
833 W. Jackson, Bivd., Chicago, {il.

[] Send me your 1937 ALLIED Radio Cata-
log. Enclosed find $.... for:

super gainer [0 All-Star X-mitter
[ Knight Transceiver

Name

Address ..........,
_—— e S .

Have vou a Binder in which to keep your copies of SHORT WAVE and TELEVISION ? Order
one today—$1.25. Holds 12 copies. SHORT WAVE and TELEVISION, 99 Hudson St., N.Y.C.

ALL NEW 1937 MODELS \@-1: £

DEAL DIRECT=—FACTYORY PRICES'

lron-Clad Guarantee Written
A penny t enrd brings you nur new. full
color 18-bage BARGAIN CATALOG free.
Many modeis to choose frami: 4 to 19 tuben.
AC-DC. AlL.War¢ and hew Farm seta
that operate like city tadiosl Send post
card of coupon below for full details of 30.
day no-risk trial and Axent-

User praposltion. Write now! f’\,\

30-DAY T
NO-RISK | MAIL COUPON /)7
TRIAL! | seieepmencaanto oo, | (alaly
. Without obligation, send me new 1037 % &
Enioy it s | Gatalng and 30-dny triml pian. L‘-
month, then Name.
decide. Writel | Address. J

e ——
Be kind to your neighbors! Shut
off the loudspeaker after 10 P.M.

Use
CANNONBALL
£ HEADSETS
You will get
clearer  reception
The favorite set without disturbing
i phag:. ,':.":.'.',-‘:3 writh sevy the rest of the
Aeary bar magarts which areaily family.

nersdsd Wi aff

ey
Write for illustrated circular §<3

C. F. CANNON COMPANY
SPRINGWATER, N.Y.
= —

Please mention SHORT WAVE & TELEVISION when writing advertisers



BETTER SHORT WAVE
RECEPTION WITH A NEW

1937 CROSLEY RADIO

Turn over a new leafl . . . replaca that old
radio with a modern 1937 Crasley All-Wave
Receiver . . . and enjoy the best in short wave
and_ broadcast recetﬁit:'lon. These pew Crosley
models offer everything you want in a radio...
distinctive modern cabinets . . _ brilliant
world-wide reception , , , and radio’s most
outstanding features, inclu the famous
Crosley Auto-Lxpressionator, Mystic liand,
Cardiamatic Unit and 10 other advanced
Crosley features. Have your Crosley dealer
demonstrate the remnrlmbre revepition poesible
with these 1937 Crosley All-Wave Radioce.

POPULAR SHORT WAVE CROSLEY MODELS

TABLE MDDEL T44
11“'55 [ omitroces Cov-

orage . . . 11l in 558 meters
oas B' Hoeaker .. . 0 watta
output . , , Aletal Tubes.

Di i E
P THETETT T
wide, 0° deep . ...

MODEL 759 CONSOLE
1TUBES Conununbli;

Coversge . . _ 10 to
moters _ . _ 12° Speaker
+ s . 6 watts output . . .
Metal Tubes. imen-
slone: wws 50
Bich. 26 wido, 3§ ]
114" deep . ...

MODEL 989 CONSOLE
9 TUBES Continuous

Coverage . . . 18 to 655
meters . . . 127 Speaker
;- 12 watta output ,

fons: 41%7
l‘li:;:'ﬂﬁ' wi,dfo.sggm
143" deep . . ,

MODEL 1516 CONSOLE

15 TUBES Continuous
Coveraga . . . 16 to 555

Speaker...Metal Tubes...
25 watts output ... Auto-
Expressionator _ . .
Mystic Hand. Dimen-

e T
*

Table Model 745—{16 to 555 m.)— 7 tubes...$ 49.95
= 769—(16 to 855 m. .. 79.95
. ¥ 1100—(16 1= 555 m.)—I11 tubes... 109.50
: * 1211—(18 io 555 m.)—I12 tubes... 129.50
k “  1313—(16 1= 555 m.)—13 tubes... 149.50
(Prices sliohtly Aigher in Plorida, Rocky M aurdain
States and west.)

The CROSLEY RADIO CORPORATION
CINCINNATI, O.

POWEL CROSLEY, Jr., President

Home of ‘‘the Nation’s Station”—WLW—
70 on your dial—and Short Wave
Station WEXAL—49.5 meters.

YOU'RE THERE WITH A

SHORT WAVE & TELEVISION for MARCH,
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'RX-18—An .8-Tube, 2.5 to 3,000 Meter
Receiver
By Guy Stokely, E. E.

® MODEL RX-18, an eight-tube version

of the Eilen RX-17 receiver, covers all
wave-lengths between 2.6 and 3,000 met-
ers; it is extremely compact, and is
equipped with the Eilen Noise-Suppressor
system. The set delivers loud-speaker
volume on foreign as well as domestic
stations, and is very easy to tune.

Inspection of the set discloses the use
of a 6D6 hi-gain tube as tuned RF ampli-
fier, 6D6 as hi-gain electron-coupled
screen-grid regenerative detector, two
type 6J6G medium-mu triodes as resist-
ance-coupled audio amplifiers, followed
by one type 42 power pentode output
stage tube, which is capable of delivering
a full 3 watts of audio power to the built-
in dynamic loud-speaker. One 76 super-
triode tube is used in a special eircuit,
which is very effective in reducing certain
types of noises occurring in hi-frequency
reception. Power-supply is obtained from
a 5Y3 full-wave rectifier, rectification be-
ing accomplished by means of the field
coil (1800 ohm), and 20 mf. of electrolytic
condensers. The AC hum-level is entirely
negligible. Bias for the output stage 1s
obtained from the 300 ohm tap on the
field coil. Tunable hum filters are used in
all places in the circuit where such effects
are liable to occur. -

The RX-18 Receiver

.

The section of the
receiver just described
is used for reception
on wavelengths from
8% to 3,000 meters.
For reception below
8% meters, an addi-
tional 6J5G tube is
used in an extremely
sensitive, super-regen-
erative circuit, whose
output is fed in the
amplifier in the usual
manner, Good volume
is obtainable at these
low wavelengths as
well as on the higher
waves. The new 6J5G, just released by the
tube manufacturers, is designed particularly
for use at these frequencies and is far
superior to previous types of tubes used
for this purpose. A single pole-two throw
switch is used to select the proper tubes
and detection systems for the two ranges.
No other changes or adjustments whatever
are necessary.

The receiver operates entirely from the
electric house system, any voltage between
105 and 130 volts A.C. being satisfactory.
Special models for use in certain sections
oF foreign countries, where 25 cycle cur-
rent is used, are available at no extra
cost.

For the fan who prefers the use of
metal tubes throughout. the receiver is
available using 6K7-6K7-6J5-6J5-6J5-6F6-
76-5Z4 tubes. ﬁerformance is the same as
with the glass type tubes.

For the transmitting amateur, who is
interested primarily in the 10-20-40-80-160
meter amateur bands, there is model RX-
18-AB, which is equipped with special
coils for these bands as well as 5 meters,
and a plate voltage cut-off switch for use
during transmitting periods.

This article has been prepared from data
supplied by courtesy of Eilen
Radio Laboratorics.

*

@ Realizing that it is not an_easy matter

for the average reader to obtain techni-
cal data prepared by various laboratories
of large manufacturers, the editors are
offering our readers a new service. A care-
ful study is being made of all technical
data prepared by various manufacturers of
radio equipment and that data which we be-
lieve to be of most value to the reader,
insofar as furthering his technical knowl-
edge of operating and maintaining radio
apparatus is concerned, will be offered
through this department. .

Naturally, some of this data is obtainable
free of charge, although some of these
bulletins are prepared at considerable cost
and cannot be given away. However, you
can rest assured that any information
offered here, regardless of whether there
is a slight charge or not, will be of excep-
tional value to the reader.

Transmitting Tube Manual

@ The first is & radio trans tting tube m !

covering nearly all types of transmitting
tubes giving technical data and characteristics
of each tube together with transmitter construc-
tion data, explaining the proper LC ratio, neu-
tralizing and excitation, cause of condenser
arcing, inductance and capacity charts, together

New!! Readers’ Technical Service
Department

with standard tube arrangements in transmit-
ting apparatus,

Data is also given on class “B” modulators,
together with data for calculating the power
output. This bulletin may be obtained free of
charge by requesting bulletin No. 100A, Readers
Technical Service Dept, SHORT WAVE &
TELEVISION, 99 Hudson St., New York City.

Xmitter Circuit Manual
@ Amateurs who are really interested in get-
ting the “low-down” on a number of dif-
ferent circuits, will find this Kenyon Trans-
mitter Manual of exceptional interest.

It contains 57 pages of amateur transmitters,
diagrams and data. There are. for instance, all
types of transmitters described. including phone
and CW, for operation on all present amateur
bands; each one is explained in detail, and many
helpful hints are given regarding adjustment
and maintenance.

There are also a great many useful charts and
tables tovering data for matched impedance Q.
antennas, coil specifications, inductance charts,
call prefixes and various other interests together
with amateur abbreviations, antenna data, rules
and regulations of the F. C. C. together with
13 pages of Ken-O-Graf's, which cover every-
thing from decibel to meter-kilocycles, conver-
sion—without tedicus calculations.

This book is available for 23c. Send eithe.:
stamps, coin, or money order to Readers Tech-
nical Service Dept.. SHORT WAVE & TELE-
VISION, 89 Hudson 8t., New York City.
Book No. 101A.

Please mention SHORT WAVE & TELEVISION when writing advertisers
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Television Course
(Continued from page 669)

fect synchronization between receiver and |
pick-up. Accurate control is much more
easily obtained through electrical, than
through mechanical, means and, while the
scanning discs depend upon synchronous
motors for synchronization, does it not
seem better to use methods that are en-
tirely electrical?

Synchronization in modern electronic
television must be accurate to ome-twe wmil- |
lionth of a second! Could such accuracy
be attained in mechanical scanning? True,
the apparatus of Fernseh with dises re-
velving at 6000 revolutions per minute in a
vacuum have approached this, but are these
laboratory echievements practical in the
field ?

The answer seems to be that electrical
scanning is far superior to mechanical
scanning, for here there ¢an be more per-
fect synchronization. In America, RCA,
Philco, and Farnsworth are all \\orkmg
with electrical scanning, and it is now quite
anccepted that these systems will be the
basic systems of American television.

In the following chapters electronic tele-
vision will be dealt with, the television
which is now emerging irom the labora-
tories of R.C.A., Philco, and Farnsworth,
and the television which is about to be pre-
sented to the American public, and which
meets the standards recommended by the |
Radio Manufacturers Association. |

* * *

0Odd Colors Used for Television

Actors’ “Make-up” {

AND HAIR

GREENISH
HUES

PANCHROMATIC GREASE PAINT USED,
WHICH 15 ALMOST DEVOID OF RED

Making up a singer in the Farnsworth
studios. Note blue lips, and “panchro-
matic” grease paint. ‘

|

|

|

® THE human eye is sensitive only be-
tween the red and violet of the spec-
trum, or better, only the band from red to
violet is visible to the human eye. How-
ever, the “eye” of the electronic television
camera is sensitive, in fact most sensitive,
in the infra-red and ultra-violet bands, |
bands {nvisible to the human eye. There-
fore the television camera sees things dif-
ferently than does the human eye. It sees I
reds that the human eye cannot see, and
what the television camera eye “sees” is

transmitted to a receiver, where the whole | \

picture of what the camera picked up is
presented in black and white, green and |
white, or similar colors. In short all that |
the camera “eye” sees, far more than the
human eye can see, is brought at the re-
ceiver into the range of the human eye. {

This makes it necessary to use such |
make-up in the studio as will show up best
at the receiver. If a girl made up with
red lip stick, and rouge, the television
camera eye, being very sensitive in the
reds and infra-red, would show little or no
contrast between the red of the skin and
red of the lips.

EYEBROWS |
(LINES- l

F. L. SPRAYBERRY Broadcasting:

F

LET ME TELL YOU ABOUT MY

2-WAY MONEY-MAKING
RADIO TRAINING PLAN

Whether you are a young man
or an older gne—whether
you've got a job or are looking
for a really worth while future
—whether or not you have ever
had any previous radio experi-
ence, you owe it to yourself to-
investigate my unigque new Ra-
dio Training method. It is a 2-
Way Money-Maker. I'll teach you
to make spare time profits while you
learn. I'll fit you out with eomplete
standard equipment, teach you to use
it on all kinds of Radio work and
teach you modern business methods,
too. Investigate today! It will cost
you nothing to get the facts-——it may
mean the turning point in your life
toward the successful future of which
you've dreamed!

ACTUALLY SETS YOU
UP IN BUSINESS ...

In ean be domet I am already doing it for hundreds
of ambitlous fellows like you. | know I can do it
for you. You'll actually be set up for a profitable
business of your owh—of resd¥ for a tiying start in
a full or part-tlme job in any one of radle’s fas-
clnating branches such a8 aviatlon radio. auto ra-
dia. broudeasting. public address, elc. There is
no other tralning llke It Yoy learn at home tn
spure time-—and you’ll be pleasuntly surprised
how quickly yuu are ready for a real future in
a rapldly growing industry that is providing
fortunes for weli-trained men.

REMEMBER: No matter whaf
kind of Radin Training wyou take,
it 8 ABBOLUTELY NECLESBARY
that wyou have real professional
equipment suCh a& that shown
here BLRFORE you are ready to
start making real money, Spray
berry Tralning brlm.s It to you almost
at the start—tcaches you how to use it
under actual working conditions.

1
SERVICEMEN! | SPRAYBERRY ACADEMY
For those already in Radio
Sprayberry affers an AD- I F. L. Sprayberry, President OF RADIO
VANCED Training Course that | 2544 University Place, N. W., Washington, D. C.
has preved invaluable to hun- Without obiigation on my part. please send your Free book. MY

dreds of servicemen. Saves you | FUTUItE IN RADIO.” snd other details of famous 8prayberry Trajning.
time—saves mon:y—!enches you

the easiest way to do the hardest | . .

i‘obq Get details. Mark an I -

ere () and we will send our . BW337
ADVANCED Radio Training | Aress T GOURON ON PENNY POBTEARD AND MAIL TOBAY
Booklet free. e e e o i i e S i e S S e o e S o e -

Nallonal s:h Dept. 3-SWG,
4000 So. Figueroa S(, Los Angeles, Gatif,

K of Opponumty

Instructive facts a oul‘

ADIO

SOUND RECORDING

Degree in 2 Years

Complete Radio Engi-
ncering course in 96
weeks. Bachelor of
[ M Science Degree. Radio
(television, talking pic-~

tures and the wvast
electronic field) offers unusual opportunities for

Complete calfinss trained radio engineers. Courses also in Civil,

< mmc::c‘k 'r';‘-“x’r&m“}'n'ﬁ:l Electrical. Mechanical, Chemical, Aeronautical,
Fro Lo Anwels Engineering: Business Administration and Ae.
ONAl SCHOOLS wnting. Low tuition, low living costs. World
famous for technical two-year courses. Those who

lack high school may make up work. Short diploma
courses in Surveying (36 weeks), Drafting (36
weeks). Students froam all parts of the world.

NAME = M—— ~AGE... Enter March, June, September, January. Whrite
ADDRESS . — P for catalog.
| c1ry STATE. 2537 COLLEGE AVE. ANGOLA, IND.
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Learn Radio-
TELEVISION

Are you satisfied with the money you are
now making? With the success and future
of your job? Is your field over-crowded?
Don'’t go to sleep while destiny is shapin
new careers, new fortunes in the great fiel
of RADIO and TELEVISION.

L earn by Actual, Practical Training in
a Leading Radio-Television Station

Radio Station KXBY, and Television Broadcasting
Station WIOXAL, owned and operated by First

National Television, Inc.. are the practical \\
laboratories where ¥ou actually put inte _ *

ractice_what you learn in class rooms. >
E’OU LEARN BY DOING! Think what it

means to you! The most elaborate and com-
plete broadeasting stations at your disposal This |
practical experience is absolutely vital to rapid |
rogress, and to the thorough and advanced |
nowledge necezgary to win SUCCESS. '
81G MONEY AND READY JOBS AWAIT
TELEVISION EXPERTS
Unlimited oppertunities in this new, expanding
profession a&%t alert, appressive, trained men K
... men who LEARN N{'W. .. men with vision
to get in on the ground floor when the profes-
gion i3 young and uncrowded. You know the
truth of this. You know that TELEVISION is
aiready a reality and is just waiting develop-
ment of man.power when it will sweep the
nation with its marvaels.

ONLY 6 MONTHS TRAINING FOR U.S.
GOVERNMENT LICENSE
Our ‘‘training on the job” qualifies you in
only 6 months for a U. S. Government License
}First Class) at minimum cost. Our new pro-
usely illustrated 48-pg. FREE book, *‘Pictures
on the Air”, gives you complete information.
You owe it to yourself and your family to in« ], <
vestigate, Don't wake up a year from now |
and find your friends making big money in
.fascinating Radio-Television carears
. . . while you have stood stilll )

ACT NOW ! Send coupon today !
FIRST NATIONAL TELEVISION, (nc.
Training Division, Nansas City, Mo.

Mail Coupon Now!

$. 0. NOEL, Pree.,
First National Tolevinien, Ins.
Depl. BE3, Power & Light Bailding, Nansas City, Me.
Rush my Free copy of “'Pictures on the Air’’ de-
scribing opportunities in Television, ] am 17 years
old, or older.

Name

_Statn s
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RADIO INSTRUCTION

In television research, therefore, the lips
have been made up in blue, the eye-brows
and hair lines in greenish hues, and a pan-
chromatic grease paint used thai is almost
dovoid of reds. Thus a picture is obtained
at the television receiver giving good and
strong contrasts of lips, etc., for it must
be remembered that the receiver picture
is in black and white, green and white, or
similar contrasts.

The reason for the television camera
being sensitive in the infra-red and ultra-
violet is, of course, t_e fact that the Ehoto—
electric cell is most sensitive in these bands,
and the princigle of the photoelectrie cell
is one of the basic principles bhehind elec-
tronic televigion.

lo— _VISIBLE TO
| reu.svnsnou‘svs'_'i

Ims'r WOST

SENSK SE
TVE | viISIBLE TO TIVE
—="HUMAN EYE

INFRA -RED

This shows the bands of the spectrum

visible to the human eye, and the far

wider band, extending into the infra-red

and ultra-violet, visible to the television
camera “eye.”

The ACR-155 .. A New
Amateur Communi-

cation Receiver
(Continued from page 679)

over the world. The set showed signs of
being exceptionally sensitive. There is
band-spread on all the prominent ama-
teur bands (from 160 meters down to 20);
this receiver does not take in the 10-
meter band.

As mentioned before, this receiver cov-
ers the broadcast band and all other in-
termediate frequencies up to 22 mega-
cycles, thus allowing various short-wave
and long-wave programs to be brought in
and making it suitable for either the Ham
or Fan who desires the last word in short-
wave receivers.

The ACR-155 is one of the most beautiful
receiving sets it has been our good fortune
to see in a long time. The finish on the
metal cabinet is really superb, and the dial
is a very handsome affair and works in a
beautifully smooth fashion with ample
band-spread. All of the other controls
spaced along the bottom of the front panel
of the cabinet are neatly labeled with spe-
cially made metal plates. This set will
prove a dandy for short-wave “Fans,” as
it incorporates sharp tuning, together with
excellent qualit{ and volume. The beat
oscillator will be found very useful in
locating the carriers of those weak DX
stations.

Further tests are being made by our
DX editor, Mr. Joe Miller, in his listening
post, and we hope to publish the results
of these tests at a later date.

This article has been prepared from data

supplied by courtesy of RCA Manufactur-
ing Co.

a0 CODE

Learn Easlly At Home This Quicker Way

No experience needed. Reginners read code quickly, copy
accurately. If already an op,, speed up your wpm with this
approved amazing Master ‘Teleplex Code Teacher. Only in-
strument ever procluced which records your sending in visible
dots and deshes on speclally prepared paper tape then sends
back your own key work &t any speed you wish. Fascinating,
: fool-proof. gets results hecause you learn by
HEARING at well az seeing. That is why thou-
| sands agree thls method 13 surest and qulckest.

" "||- We furnish Complete Coutse. lend you the New

] All Electrle Master Telaplex. and

] personal jnstruction with a

MONEY-BACK GUARANTEE.

Low cost. easy terms. Write today

for folder §-3, no obe
ligation.

TELEPLEX
COMPANY

72.76 Cortlandt St.

NEW YORK, N. Y.
TO LEARN

OR IMPROVE Youn conE
Tapes for Every Special Need

on all ts
s sent you by
. Then it's

Ly
st praciicul
TE Al 8 Ak P
it hen 1y own
Ur own |NSTRU\;1'\1_||,:§L-\.I'H

kAl HE-H you
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voil For

iwith vy
of ITnstruitians
Ay b rent. at
linw cost, Send post.
card for complete
details now to—

INSTRUCTOGRAPH
COMPANY
Dept. SW-3

912 Lakeside Place,

chicago, 111,
i Represent-
e Aadie Corlegs of Canada, 863 Bay St.. Toronto.

We Also Handle: H\LLICIIRB'I 'R RHORT WAVE RECEJV
ERS—MICROPHONES—VIBROPLEXS8—TAYLOR TUBE 8.

ol
You

New Classes Now
LEARN RADIO minsi*s . v

for 40-page cata-
log, expiains fully. 300 lleensed graduates piaced In
past 4'; yoars in breadeasting, shipping, police radio,
aviation, ete. We teach all branches. oOldest. largest
and best equipped school in New England. Equlbped
with Westorn Elestris sound and broadeasting equip-
ment and RCA marims transmitter. Course prepares
for United States Gevernment telegraph eor teiephone
licanss. Write Dept. 8-3 for catalop.
MASS. RADIO SCHOOL, 18 Beylston 8t.,Boston

BE ARADIO SERVICE EXPERT

Modern Teceivers requlre men with
modern training for service work

LEARN AT HOME

Qur home instruction method and
service equipment offer starts you
earning money almost at once, Up
to $3 an hour easy in a short time.
Write for free book,
Radio Tralnlnf Ass'n _of America

Dept, SWC.73
4523 Ravenswood Ave,.

Chicano

.~~~ RADIO COURSES |
" RADIO OPERATING: Prepare for Gov't

License Exam. @ RADIO SERVICING:
Including Short Wave @ AMATEUR
CODE@ELECTRONICS@TELEVISION :
Day and Evening Classes. Booklet Upon Request, |

New York YMCA Schools =
8 W. 64th Street. New York Clty

RADIO

ENGINEERING,

broadcasting. aviatiin and mallee radio, servlcing, ma-
rine radio telegraphy and ielephony, Morse isiegragey
and rallway areoenlisg isight  fhargughly. Enrneer-
ing enll'rle rl' Nllr.dll.'lllll.'lr'k |I||::Hon euivalont to three
years of college radio work, expenses Jow. Cala-
log free. Behool eptahlished I874. o -

Dodge’s Institute, Turner St., Valparaiso, Ind.
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TRUCTION

ITS
T LEARN (ODE

THE CANOLER WAY

Let the FAMOUS CANDLER
SCIENTIFIC SOUND SYSTEM |
make YOU a fast, capable radio operator

Ask sny lklllled operator about the Candler

System! it is the right way to lesrn o—
the shart cut to real proficiency. It wili do
for You in & few weeks what years of undirected
practice woh't do—tesch you io read code by
sound as you read Print by sight. It i3 the
system that McElroy and other tadio speed
champiots used to attain thelr amazing speeil
arn  Code (i Candler way! You'll be
amazed &t Sour rapid progress' Best of all the
Candier System 1s remarkably Inexpensive.

Beginner's and Advanced Courses

Regardless of whether You're 3 begluner or an
advanced operatar. the Candler Hystem cun help you

If you've reached what seems to be your limle
in speed, Candler will get you over the "“hump.’”
Special training for advanced students that enable
sou to copy behind with pencil ot typewriter,

Learn what_others have to
say about the Candler Syatem—
how they ve OvVBrcome “"K
difficulties and me hi
[ mateuy

a
rators. Send
Facts Today!

CANDLER
SYSTEM CO.

Dept. 8-3
ASHEVILLE, NORTH CAROLINA

e
or commercial
for the Book
It's Free!

' T. R. McELROY I

WORLD'S CHAMPION RADIO TELEGRAPHER
23 Bayside Street, Boston, Mass.

MAC KEY @ $7.95 a real speed key.
MAC KEY DELUXE @ $15.00 U.S.N. Spfn.
MAC CORD @ §1.00 U.S.N. Spin speed key cord.
MAC CASE @ $3.95 U.S.N. Spfn speed key case.
MAC O5C @ $3.95 ac/dc oscillator. Tone control
1f u hv Mac Key wri me fo xmy ipt & dsrb ifn.
All my stuff emcy gad best pduts obl. 73 Mac,

RCA Institutes offer sn Intensive course of high
standard embracing all phases of Radlo. Practi-
cal training with modern equipment at New
York and Chicsgo scheois, Also specialized

courses and Home Study Courses under '*No
obligatlon® plan, Catalog Dept, SW-37,

RCA INSTITUTES, Inc.

75 Varick St., New York. 1154 Merchandlse Mart, Chleage
flecognized Slandard in [tadie Instruclion Since 1409

HERE'S
YOURBOOK

@ Gigantle . , , almost |
500 pages. Complete
course in amateur and

short-wave rudio. Telis
how to build any receir-
er or transmitter. 1 to
12 tubes. 112 pages of
lube tabies, elreuits,
charts. Tells how to
learn code, et on air.
Amazlng new chupters
on Televislon and Dia-
thermy, Weight, almost
32 pounds. Price oniy
$1.50 per copv. posipald
anywhere. Order from: |

PACIFIC RADIO PUB.
co.

P. 0. Box 3278
San Francisco

A Beginner's Super
(Continued from page 671)
Adding “Tickler” to LF. Transformer

The tickler winding may be added to
the Hammarlund L.F. transformer, either
before or after it has been wired into the
circuit. In either case the following meth-
od is used: Remove the two machine
screws at the top of the shield can, as
shown in the drawing and gently pull the
can apart. The trimmers and the screws
at the bottom of the can should not be
bothered, and do not dismantle or disturb
the connections inside the unit after it
has been removed from the shield. Now
wrap enough No. 32 silk-enameled wire
around a small cardboard form about %
inch square, to wind 85 turns on the %
inch transformer core, pass this between

| the core and the supporting bracket and

proceed to wind the tickler hkeltcr-skelter
fashion in the same direction us that of
the grid coil. In case the direction of the
grid winding cannot be determined, due to
the impregnating compound or some other
cause, the tickler may be wound in any
direction and the leads rcversel in their
connections to the plate and “B"” plus cir-
cuits until oscillation is obtained. The
plate lead is brought out through the cen-
ter-tap hole (the center-tap is not used
in this eircuit); the “B” plus lead is in
the same hole as the ground (diode) lead.
After the winding has been completed, re-
place the shield and fasten it in place
with the two machine screws.

Test First for “Shert-Circuits”

The receiver is now ready to be adjusted
and tested. Before the batteries are con-
nected, however, it is wise to test from
each “B” plus lead to the chassis (nega-
tive filament), with the power switch in
the “on” position, in order to determine
whether any short-circuits exist. A pair
of head-phones and a small 1% volt bat-
tery will serve for this purpose. If every-
thing appears to be correct, the batteries
may now be connected, as shown in the
diagrams, and an antenna and ground
connected to their respective binding
posts. For best results, a fairly long an-
tenna (75 to 100 feet) of the single wire
type should be used,

Turn up the rheostat until the tube
filaments glow at a dull cherry-red color
and adjust the regeneration control until
the familiar rushing sound of regenera-
tion is heard in the phones. Slowly rotate
the tuning dial for a signal and adjust
the 20 mmf. trimmer for best reception,
If the signal is weak or whistles, adjust
the potentiometer for sensitivity and
clear reception in exactly the same man-
ner as in the ordinary regenerative set,
Now, leaving the signal tuned in as ac-
curately as possible, adjust each trimmer

of the I.F. transformer for mazimwm sig- |

nal volume. It is necessary to turn the

| set upside down to “peak” the plate trim-

mer as this is in the bottom of the shield
can. After this has been done, the align-
ing process is completed and the only ad-
justments necessary are those carried out
with the regeneration control and the
trimmer on the front panel.

It must not be expected that this re-
ceiver will show any extremely high de-
gree of sensitivity or selectivity, even
though it is of the superheterodyne type.
However, if a pair of sensitive head-
phones, such as the Brush type A erystal
units, and a long antenna are used, re-
ception i8 usually much better than that ob-
tained with the average regenerative or
tuned-radio-frequency short wave set,

If the above instructions are carefully
followed, no difficulty should be experi-
enced in constructing the little super.
However, if any trouble should arise, or
if the builder desires additional informa-
tion, the author will be glad to correspond
with readers who enclose a sfomped ard
self-addressed envelope for reply. Ad-
dress all letters direct to the author in
care of Short Wave & Television.
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Train Now at Home
for Good Pay Spare-
Time and Full-Time
Jobs that Pay Up to

75 a Week

If you're dissatisfied with small pay—and an uncertain

future—bhere’s an opportunity that's too good to
my big brand new , “RAD

YOUR OFI'ORTUNITY.” This
| learn at home under the supervision of {artscy englneers. to
make more monsy almost at once in Radin—haw tn make
Radlo your {ife’s work, or use it to pick up 33 to $2# a week
extra in Your spare time,

MORE OPPORTUNITIES THAN EVER BEFORE

Radlo is still forging shead. 1936 beats all other years.
Over 6 milllon pew sets sold. Qver 30 million dollars
pald for service alone this Year. Where only a few hua-
dred men were employed s short time ago, thousinds are
rmg)loyed today, And where 3 hundred jobs paid up to
$7% a week—there are thousands of such jobs today—many

iss. Get

paving even more, New full time jobs and spare time jobs
ate being created all the time. QGet my book snd ses how

| eury Fou can get started,

“SHOP TRAINING" FOR THE HOME

R-T-1 Training s different. 1t comes to You right from
the heart of the Radio Industrs—right otit of the factories

| where Radio sets and other vacuum-tube devices are made.
It was planned and ptepared and i3 supefrised by big radlo
engineers IN these factories—y men appointsd for the pur-
pose.l in;"l;-l will train you as the Radio Indusity wants
you trained.

TELEVISION, PHOTO ELECTRIC CELLS,
PUBLIC ADDRESS SYSTEMS INCLUDED

Radio service work is plentiful but i1t’s only the starting
pulnt tn R-T-1 Tralning., ¥From there you'li go through
the whole fleld of Rudio and Electronics. You will learn
about every new development, including Television so you'it

ready _when Television

MAKES $600 breaks.  You'll also learn
IN ONE MONTH the bLig money subjects such
Herbert B. Thomson. as Aviation and Auto Radlo:
Gorman, Texas, started

Publlc  Address Systems:
making toney with 12

how to handle Photo Cells,

fessons _finished.  He g:“d Dleture  Recording,
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R-T-I Trained.™
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RADIO WORK
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patatus that ¥ou huild into
test equipment with which
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has charge of 33 radlo

back if
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and or Isck of experience is no

Fire DeDartment cars. handlcap.,
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monthuandu freHe auto, FREE BOOK
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It 1 had _not taken Trulned men get *‘Quick
your course 1 would not Results” and ~BIg Re-
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job Future and Your Opportun-
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RAY D. SMITH,
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VISION INSTITUTE
Dept. 212
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} Radio and Television Institute (R-T-1) |
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200 Watt Xmitter Features New
Pen-Tet Exciter

(Continued from page 683)

to 40 meters to work on that band; the
plug-in coils need not be changed. Then,
for operation on 20 meters, the 20 meter
coils must be inserted in the 6L6 and 807
circuits. We are then quadrupling in the
plate circuit of the 6L6, while the 807 still
remains a straight amplifier. For opera-
tion on 10 meters with an output of ap-
proximately 18-watts, it is only necessary
that & 10 meter coil be inserted in the 807
plate circuit.

In this manner we have covered all bands
from the 80 to 10 meters with & single
crystal and with a minimum of plug-in
coils. The exciter unit is capable of fur-
nishing from 20 to 25 watts, which is quite
sufficient to excite the average push-pull
medium powered amplifier. The amplifier
chosen in this case is a pair of HF-100's,
which perform exceptionally well on all
bands even down to five meters, although
this transmitter is not designed to work
on that band. However, with the use of
the 20-meter crystal it would be entirely
feasible to operate it on 5-meters and prob-
ably have an output of around 200 watts,
or better. All of the coilg in this trans-
mitter except the final-amplifier plate-tank
coil are wound on Hammarlund isolantite
forms, with either number 16 or 18 B&S
tinned copper wire, according to the specifi-
cations given in the coil table. The plate
coil, L5, of the HF-100's is wound with No.
14 wire and is of the self-supporting type,
employing celluloid strips.

These can be made by hand or may be
purchased at almost any amateur radio
supply house. If they are purchased, make
sure that they will tune to the desired
bands with a maximum capacity of 50 mmf.
The output of the final stage will be any-
where from 200 to 300 watts, depending
upon the plate voltage applied and the in-
put. However, in all cases the plate cur-
rent of the 2-tubes should not exceed twice
the value specified for a single tube, by the
manufacturers. A good rule to follow in
all cases 18 mot to exceed the marimum
plate current as supplied by the manufac-
turers of the tube.

Getting back to the oscillator circuit, we
find that the adjustment is slightly differ-
ent from those we have been accustomed to
operating. A jack is supplied for the
oscillating plate current and it will be
found that this will be in the neighbor-
hood of 20 to 25 mills (M.A.) with 400 volts
on the plate and 30 mills with 500 volts
on_the plate.

The plate voltage is not critical and can
be anywhere from 3560 to 500. The higher
voltage provides better efficiency when
quadrupling with the 6L.6. With the proper
coils in place, the easiest method of ad-
justment is to plug the meter in the 6L6
plate circuit. With the crystal not oscillat-
ing this plate current will be in the neigh-
borhood of 10 M.A. Then swing the 250
mmf{. oscillator plate tuning condenser and
you’ll notice that at one point the plate
current of 6L6 will climb. This indicates
that the crystal is oscillating. Tune the
oscillator for highest plate current, of the
616, then decrease the plate condenser
slightly.

From here we adjust the plate condenser
of the 6L6 to whichever output frequency
is desired. It is difficult to adjust the oscil-
lator stage by watching the oscillator cur-
rent, because there iz very little change
when the crystal goes in and out of oscilla-
tion. Remember that the very low amount
of feed-back present in the 6F6 means that
we have to use a good crystal. If an inac-
tive crystal or one which is not a ready
oscillator is employed, some form of ex-
ternal feed-back between plate and grid
will have to be used. A small capacity of
one or two mmf. should be sufficient, al-
though this will increase the crystal cur-
rent slightly. It is better to use a good
erystal and employ the circuit shown. If
the crystal is exceptionally coid, it may be

found necessary to warm it slightly in or-
der to get it to oscillate. We mention this
because one morning when the “shack” was
exceptionally cold, we could not make the
crystal oscillate. Removing the crystal and
hol_ding it against the 6F6 shield, which,
ineidentally, becomes very hot, for just a
few moments proved sufficient to heat the
:_rystal and it went right off into oscilla-
ion.

The entire transmitter is composed of
two sections; one is the exciter, the other
the amplifier, They are both mounted on
19 by 8%-inch steel rack panels and the
chassis are 2 by 17 by 7 inches; complete
details for placement of parts is shown in
photographs. For convenience, the 807 was
mounted horizontally, thus providing short
leads and reducing feedback possibilities.
The output of the exciter is ink-coupled
to the final amplifier and although direct
coupling for matched impedance feeders is
shown in the diagram of the final amplifier,
the coils each contain a two-turn link; we
prefer to link couple the final amplifier to
the antenna tuning unit.

Parts List—For Transmitter
Exeiter Unit
HAMMARLUND

4—2.1 mh. R.F. chckes

2—octal sockets. isolanite

2—5 prong sockets, isolanite

3—4 prong {solantite gockets

9—4 prong isolantite coil forms

1—250 mmf. variable condenser MC250M
2—200 mm{. variable condenser MC200M

CORNELL-DUBILIER

4—.01 mf. mica condensers, receiving type
3—.00! mf. mijca condensers, receiving type
8—_0001 mf. mica condensers, 1,000 V.
ELECTRAD

1—2,000 ochm 20 watt resistor

1—5.000 ohm 20 watt resistor

1—50.000 ohm 20 watt resistor
2—20,000 ohm 20 watt resistor
1—16,000 ohm 10 watt resistor
BLILEY

1—LD2 erystal, 80 meter band

RCA

1—6F6 tube

1—6L6 tube

1—807 tube

TRIPLETT

1—0-100 ma. meter small bakelite case
1—0-200 ma. meter small bakelite case
DIALS

3—4-inch dials, 0-100

PAR-METAL

1—18% by 19 inches steel panel

1—7 by 17 by 2 inches sub-base
MISCELLANEOUS

2—single closed circuit jacks
2—snap switches
1—phone plug for meter

Parts List for Final Amplifier
HAMMARLUND
1—split stator condenser, MCD-100S
2—2.1 mh. R.F. chokes
1—5 mh. heavy duty R.F. choke
3-—4-prong isolantite socket
2—MC. 20-SX condensers remodeled to have 2
rotors and 1 stator, double spac
CARDWELL
1—split stator transmitting condenser 100 mmf,
per section, MT-100-GD mycalex insulation
ELECTRAD
1—5.000 chm. 20-watt resistor
1—100 C.T. resistor, round type
CORNELL-DUBILIER
8—.001 mf. mica condensers, 1,000 V._
1—.001 mf. mica condensers 5.000 V.
TRIPLETT
1—0-300 ma. meter large bakelite case
AMPEREX
2—H.F. 100 tubes

DIALS
2—4 inch dials

mention SHORT WAVE & TELEVISION when writing advertisers
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PAR-METAL
1—8% by 19 inches steel panel

1—7 by 17 by 2 inches sub bhase
MISCELLANEQUS
2—single closed cirenit jacks
Coil Data
*80-40 Meter Bands
0SC Multiplier Buffer Size Wire
17 turns 18 turns 20 turns  No. 18 tinned
20 Meter Band
same as 80 8 turns 10turns Ne. 16 tinned
Final Amp. Grid
80 m. 82 turns No. 20 DSC
40 m. 25 turns No. 18 tinned
20 m, 16 turns Ne. 16 tinned
Final Amp. Plate
80 m. 32 turns dia. 214" No. 14 tinned
40 m. 24 turns dia. 2” No. 14 tinned
20 m. 14 turns  dia. 2" No. 12 tinned

All coils except the final plate coil are wound
on 4 prong, 1% inch dia. isolantite forms (Ham-
marlund) and spaced to a length of 114 inches.
The final plate coils are spaced to a
4 inches,

*One set of coils is used for both bands.

ength of

Short-Wave Converters for use with
automohile sets: model 600 at the left,
and model 500 at the right.

Wiring diagram for models 500 and 600
Converters. (Refer to Na., 599)

S-W Converter for Auto Radios

® GOOD short wave radio reception in
automobiles is made possible with any

automobile radio by attaching one of the

Short-Wave Converters pictured.

In each of these units two metal tubes
are employed, one providing R.F. amplifi-
cation of short wave signal while the
other supplies the signal which may be
picked up by the radio receiver at 600 to
700 kilocyeles.

Wave bands available are as follows:
Model 500 covers 1600 to 6000 kilocycles
suitable for Police, Airway and Amateur
use; Model 600 covers 6000 to 18000 kilo-
cyeles suitable for short-wave reception
of foreign broadecasts.

In tropical elimates where the static
makes reception on the broadcast bands
practically impossible, the Model 600 cov-
ering 49-31-25-19 and 16 meter bands
makes satisfactory automobile radio
short-wave reception possible. With this
unit a distance range of 6000 to 12000
miles is possible.

The model 500 Police converter makes
possible the use of standard automobile
radio receivers for police work. Its ex-
ceptional distance range makes it espe-
cially adapted to use of the police.

(It should be noted that certain states
and municipalities have laws prohibiting
the use of short-wave sets in autos, ex-
cept where they are under the control of
licensed operators.—Editor.}

Our Information Bureau will gladly
supply manufacturers’ names and addresses
of any items mentioned in Short Wave
and Television. Please enclose stamped re-
turn envelope.
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' THE ULTIMATE IN RADIO!

|

AMMARLUND'S new ''Super-Pro’ re-

ceiver, announced only last month, has
already been enthusiastically acclaimed by
critical commercial and amateur radio author-
ities. In the new "“Super-Pro" are unusual elec-
trical and structural festures—never before
incorporated in any receiver.

For instance, only in & "Super-Pro" can you
continuously very selectivity from 3 to 14 ke.
with a directly celibrated band-width panel
control. So great is the "Super-Pro's" sensi-
tivity and so faithfu! the fidelity that many
large broadcast stations are using the receiver
for rebroadcast purposes. The exclusive

“Super-Pro’’ band-spread system with a spe-
cial 12-gang condenser, spreads amateur and
high frequency broadcast bands over prac-
tically the entire band-spread dial for extra
easy tuning. A 12 to | ratio direct reading
dial is calibrated to within %2% accuracy. In
the complete, compact tuning unit is elso the
famous “Super-Pro” cam operated knife-switch
and 20 laboratory adjusted tuning coils on
Isolantite bases. Both receiver and power sup-
ply chassis are cadmium plated steel. Here
is a 16 tube precision receiver that is the
ultimate in rediol

Write Dept. SWT-3 for the new "Super-Pro” booklet with further details!

'HAMMARLUND MANUFACTURING CO., INC.
424-438 WEST 33RD STREET,

HAMMARLUDDS

b=
e

NEW YORK CITY
PI2TH Y

MORE FEATURES
FOR LESS MONEY

INTHE MODEL 409 DEPENDABLE
POCKET SIZE MULTITESTER

(3" x S;/p” x 27

COMPLETE

with

BATTERIES

*9.95

The only pocket-size

instrument with all

these large-size tester
features

Sensitivity of 2000 ohms per volt. Microam-
Ohmmeter with
igh range of |,000,000 ohms with selfcon-
Ohmmeter with low range
reading 5 ohms at center of scale and 1/10
ohm for each first ten divisions. Twelve meters
in one compact tester with many advantages
described below. Accuracy within 2% . .
with knife-edge pointer.

ere Range, Ampere Range.

tained batteries.

D'Arsonval  meter

Four Range Yoltmeter
0-5/50/300/1000 volts

Five Range Current Meter
0-5/50/300 milliamperes
0-550 microampares
0-5 amperes

Three Range Ohmmeter
0/500/50,000/1,000,000 ohms

Special design eliminates external leads for
balancing ohmmeter circuits on all ranges

Also In‘Build-Your-Own'’ Kit form 5850

Model 6018 AC converter unit provides all
voltage readings at AC—$3.95

Combination price Models 408 and 6018—
$13.75

See your Jobber
Write to Dept. 5 for Catalog

RADIO CiTY/ [PRODUCTS CO.

88 PARK PLACE “DEPEND ON
NEW YORK CITY. DEPENDABLE"

CABINETS

CHASSIS, PANELS AND CANS
MADE TO YOUR SPECIFICATIONS

Send drawing or biue print for our estimats.

KORROL MFG. CO,, Dept. §-3,
232 Greenwich St.. New York City

Maonufochurers of
VITRECQUS TRANSMITTING GRID LEAKS
VOLUME CONTROLS + POWER RHEDSTATS

Write for Complete Free Cataolog

ELECTRAD, Inec.

P
]

£ Sireal, Mew York

Please mention SHORT WAVE & TELEVISION when writing advertisers
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The leading supply houses choose

MEISSNER QUALITY COILS

SUCH UNIVERSAL ACCEPTANCE
MUST BE DESERVED

Our new bulletin No. 510 contains the most complete listing ever presented.
Coples are obtainsbie at all ieading supply houses of direetly from us,

= POWERTONE=
5-Band 4-Tube A.C.-D.C.
Communications Receiver

| The “McEntee-6"—A Super-Het
for Fan or Ham

(Continued from page 673)

found that the receiver is easiest to oper- 1—.001 mf. miea
ate by using the regeneration control at KENYON
4 moderate getting, only advancing to gain )
sensitivity or selectivity as may be need- %_5?;?33“}??}56'?“:' L AL
ed. The LF. gain control should also be :
| . MISCELLANEOUS
operated at less than maximum so as to 1—5 inch speaker
avoid over-loading the second detector on 2--Meissner iron core LF. Transfs. 465 ke.
strong signals. The A. F. volume control 1-—dial with extra escutcheon
will be l:’sed mainly when head-phones are 1—Electralloy panel 8 x 16 x 3/32”
cohnecte.
S E
The grid circuit of the 6L7 should always A
. N A : 1—.5 meg. vel. control
be kept in resonance by adjusting the trim- 1—50M ohm screen regen. control
mer condenser that is connected across one 125000 ohm bins con.
| section of the main tuning condenser. The 1—50000 25 W. voltage divider
proper position is secured when the trim- RESISTORS
mer is turned to the point of greateat hiss- 1 bo!
H N . 1—50000 1, W. carbon
level with no signal tuned in, 1—5000 4 W. earbon
All ‘plug-in coils are wound on 1%” 4—.1 meg, & W, carbon
ribbed bakelite forms, and if home-con- 1—200000 1 W. carbon
structed should have the following specifica- 1—300 ohm carbon

Heccmmized by amateurs and short.wave experi.
Mmenters as one of the year's outstanding receiv.
ers. tains the following features—RBand.
Apread luning—New metal tubes—4' Alrplane
dial—Buiit-in ~ dy 3-Band switch
cnil assembly—13.550x meter tuning. no gaps—
AC, or D.C. operation—and many others too
umerous to mention. Efcient circuit employs.

by S . H . 1—300 ohm ecarbon
BT il and 4828 PR, o N | tions: . 5—2 inch dials with knobs
hesdphone recepfion. Detector Coil
Complete Kit orpnrh unwirad, iess tubes and
Cabinet, Your Cost.... p— __3“,50 Tums sec. Turns on Length of Size Kec. wire 3/32° THICK ALUMINUM ERONT PANEL . 7" wIOR A {6 °LONG
Wiring And Testing Extra......... BRI L | 6 Uclléer Second nii,ndlns . p—a— / 'y
4 Matched SYIvania Tubes. NI ¥, 14 2 1%” 32 T 1 17
A1l Metal Crystal Cabinet... ... ... & - h .
B B b ey g o
] T o h
BUDDY 2-TUBE A.C.-D.C. RECEIVER 1] Lo ) P :
A Oscillator Coil T — Coone |1,
Tutns sec, Turns on _ Length of Rize Sec. nire RE  SUAT s g:f:‘ 8
6 tlck‘:er Second “l inding 20 e m.m'm | %ESAC' | e s:nn/cn
13 7 1%” 22 é {9 "¢ ; c ‘
ig go }.1,{;' gg § M;‘&;MK" E. L
» . J- ~ a4z — 22" — 43— 13
“McEntee-6" Parts List L‘%"‘ 45 25T 3 3*|
BUD s - —_— - IG"_ S—— —
| 4—octa= wafer sockeis Hoes - A I e 178" oA P AL ARG
~—oct i ts .
f -4 pur. z:::ﬁ;z :ggk:ts CyTOUT FOR Saidn — 35—

1—5 pr. ceramic socket T —/ B
1—set coils No. 397 s

1—16 mh. choke

1-—case No. 1190

3 . 1 13.1?
2 17
CEromtc —* SRS
1—chassis No. 1189 = ';&F"(-m A P 2
3—grid clips | T RN L £ 414
1—binding post strips T s T i

use of 1.8J7 metal tuhe and 1-12A7 as

combined rectifier and pentode outpult tube.
Cails furnished tune from 15 to 200 meters.
Adsllleml colls to extend the tuning range down
to D14 and uf: to 2000 meters are also available,
Airpliane dial aids materially in tuning in ats-

OB
Complete Kit of parts, unwired, less tubee. ad-

::::::I.::":u:?:g S ‘:g |g—}ogzle switches = . el B 8
g S e ug strips T T
bt W | | L O SRS
Metal Crystalliaed cabinet., . ... .. . . 2 HAMMARLUND L 2 l-r-?""l"li:'!'lg-'l’ Z‘—J—-lé’-i-lg'.‘l
TRY-MO RADIO CO. Inc. 1—dual 140 mmf. cond. ] NSNS
85-Cortlandt St. N.Y.C. ::gg rr::_“’;. "t':::::fe';_ 3/32" ALUMINUM :’unssnsv'wmz,ls'muc.,ro!!n_nl. Sioes
— . | 1—small IFT No. ST.465 ‘Chassis Details.
FOR HAMS RCA
EVERYTHING: <5 wians ! P
—8L7 . s
We lsue no general catalog, but we can | 1—eK1 Girl Operators, Attention!
supply anything — Receivery —parts— UST | 1—574
Jowest WHOLESALE pricsey. weril e e | 16C Listen “YL’s” and “XYL's"!! Why
Allstandard lines 1 informagien U7 Frile fof | RAYTHEON not send the Editor a good photo
slnck shipment to sny part of the | 1 -6N6G of your “Rig”—and don’t forget
o ‘poungly. relisble service | (ORNELL DUBILIER yourself. A separate photo of your-
73 es CUL. a8 mt.fs%ov‘., e:e«i’tll;;:lytiu self will do, with a “clear” photo
501 mf. o Al L of that station! $5.00 for best
HARRISON RADIO CO. Fz':-lloom:‘;m"gom“i'ént“b“'“ “YL” photo.—Editor.

“The Friendly Ham Supply Mousse™

2—250 mmf. mica
| 1—.005 mf mica

13 WEST BERDADWAY @ MEW YORK CITY

Please mention SHORT WAVE & TELEVISION when writing advertisers
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A Control Unit for the

Ham Operator
(Continued from page 684)

two ends, and a top of %%” thick black
Masonite, with & slight bevel, was used.
The same quarter-inch Masonite used for
the base can be used for the top, however,
if a scrap is available. The front panel
was cut from a small panel secured from
a radio supply house, of the same ma-
terial finished in black erackle lacquer,
and 1%~ thick. A piece large enough for
two panels was secured for 356¢, and cut
to size with a hand-saw.

The panel is fastened to the front of
the cabinet ends by %" flat-head wood
screws, countersunk flush with the panel,
and touched with black enamel, making
them very inconspicuous. The top is se-
cured in place with six 3" round-head
nickel-plated wood screws.

The operation of the entire unit cen-
ters around the control switeh, and in se-
lecting the proper switch, first list the
operations it is necessary to perform to
accomplish the change-over from send to
receive. In the station for which this
unit was initially built, it was desired to
open the plate of the R.F. amplifier in the
receiver, to prevent too great a “thump”
in the phones when sending, short the re-
ceiving antenna to ground to lessen the
pick-up from the transmitter, close the
high-voltage circuit in the transmitter—
accomplished by “making” the NEGATIVE
high voltage lead, and light a ruby indi-
cator lamp on the control panel, all these
operations being performed with the con-
trol switch thrown to the SEND position.
Conversely, when thrown tothe RECEIVE
position, it was required to extinguish the
ruby light and light a green one, break
the high-voltage circuit—oscillator and
buffer supply in this particular case—re-
move the “short” from the receiving an-
tenna, and restore the receiver R.F. plate
circuit. Poring through the catalogs to
find a suitable switch for the purpose, two
or three were discovered. The familiar
anti-capacity switches of the telephone
type were found to be entirely adequate,
and one of the twelve spring size—really
two double-pole double-throw switches—
was selected as offering the easiest throw.
Rotary panel switches of the type used
to change bands in all-wave receivers are
also entirely suitable, if the builder pre-
fers a rotary movement. Select the switch
to suit the contrels you are required to
perform, as suits your fancy.

The indicator lights are the small panel
mounting style, and as two small 2.b volt
transformers were on hand, they were
used, and the switching done in the pri-
mary side, which permitted opening the
A.C. line by merely placing the anti-ca-
pacity switch in its middle or off position,
when not using the rig. Otherwise, a
single small filament transformer will
serve, switching the secondary, but some
provision should be made to turn off the
primary voltage when not using the equip-
ment, either by an extra pair of contacts
on the control switch, or a small nieckel
plated toggle switch on the panel. The
wiring diagram shown here, illustrates
the connections used with an anti-capac-
ity switch and two filament transformers,
in the original model—it is shown merely
as a guide, and the individual may neces-
sarily have to change it somewhat to
adapt it to his particular needs.

In the initial unit, it is merely neces-
sary to throw the switch to the UP or
TRANSMIT position, and commence send-
ing. This lights the ruby and indicates
the transmitter is “hot”, Likewise, to re-
ceive, the switch is merely thrown down,
extinguishing the ruby and indicating on
the green light, that the receiver is in
operation. Placing the switch in its center
position, turns off both lights and breaks
the A.C. line to the panel-lighting trans-
former, as well as leaving both transmit-
ter and receiver inoperative. It will be
wise to mount the switch as shown, so
that should you accidentally drop some-
thing where it might hit the switch lever,
it will push it to the receive position, and
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We Mean It!!

We are proud to announce this model
which we believe to be the finest communi-
cation super ever built. Every feature de-
manded by experienced amateur and com-
mercial operators is in Model 21. The receiver
is guiet, extremely selective, easy to handle,
has regenerative input of a new kind which
is convenient to handle and not critical.
Panel is rack size. Qur usual tray-type con-
struction has been used. allowing easy with-
drawal of chassis from the cabinet. Model
21 is ruggedly built, and will last for years.
Coil unit is a marvel of high frequency en-
gineering, with losses reduced to a minimum.

is receiver is a fitting companion to our
Model 11, a leader in the tuned R.F. field.

“Red Hot” on
10 Meters

Model 21 not only “gets down to 10,” but
does something when it gets there! It has
a world-wide range on this band, with R9
sigs the rule rather than the exception on
U.S. stations. By peaking the input regen-
eration, tremendous sensitivity is obtained
on 10 meters, and the weak carriers are
brought right up out of the noise level. It
is equally hot on the other ham bands.

Commercial Model
9.5 to 3750 Meters

Smooth, easy control all the way from 9.5
to 3750 meters—no jumps. no dead spots. Ex-
cellent reception on 600 meters, the airplane
beacons and long wave time signals. Built
to commercial specifications.

\ Announcing Sargent Model 21

A SUPER-HET That Is a STAND-OUT!

HIGHLIGHTS

12 Tubes (metal)

Shadow Tuning

Large, Calibrated Tuning Dial
Regenerative Input, all bands

iron Core |.F.s

Band Spread

C. W. Oscillator, panel beat control
Separate R.F. Gain Control

Manual Volume or Amplified AVC
Heavy, welded steel cabinet

Speaker separate, in attractive cabinet
Made in 2 Tuning Ranges:

Amateur Model 9.5—550 Meters
Commercial Model 9.5—3750 Meters

DELIVERY

Delivery commences right after Feb. 1.
Literature ready for mailing now. Write at
once for complete description of this new
receiver.

MODEL 11—No Change. Announcement of
Model 21, above, does not foreshadew any
changes in Model 11, our popular tuned r.f.
receiver. This model. which has led its field
this past year is to be continued exactly
as is,

E. M. SARGENT CO.

Cable Address "EMSCO"
Oakland, Calif.

212 Ninth St.,

cause no damage—if it is the other way, |

you might be in the transmitter and catch
a thunderbolt. Remember, we're warn-
ing you!

The key was mounted on the overhang-
ing part of the base, thus making a com-
plete control unit, and it also eliminated
the necessity for serewing the key down,
which often meets with family opposition
if it happens to be & hahogany table!

Connection may be made to a suitably
marked terminal strip on the rear, or, as
was done in our model, by means of cable
and plugs, into wafer sockets on the back
face, making it readily detachable.

There is sufficient room inside the cabi-
net to contain the average “key-click”
filter also, if used, or a “tube keyer,” or
one of the magnetic or mercury vapor
“key relays” may be mounted there, the
entire assembly making a truly universal
control unit, that will eliminate scattered
switches and wiring, and add that com-
mercial appearance and convenience, 50
often lacking in the average amateur sta-
tion.

Universal Power Supply
for the Ham P

(Continued from page 681)

Parts List—Power Supply
KENYON
1—T-664 Triple winding transformer (250 ma.)
1—871-4-winding filament transformer, see text
1—T-366 3-winding filament transformer
2-—T-164 14 henry—260 ma. filter chokes
ELECTRAD
1-—50,000 ohm—b60 watt resistor
1—25,000 chm—>b50 watt resistor
CORNELL—DUBILIER

1—2 mf. 2,000 volt filter condenser

1—2 mf. 1,000 velt filter condenser

RCA

3—83 tubes

PAR-METAL

1--17 by 12 by 3 inch crackle finished chassis
MISCELLANEOUS

3—4-prong wafer sockets

GOOD RESULTS DEMAND
GOOD INSTRUMENTS

To get the best results from your transmitter,
experimental outfit or special equipment. use
good inztrumentx, Triplett Precision Insteu-
ments are available at very moderate prices in

2-inch round, 8-inch round or squure, +4-inch
square and  3-inch ronnd; In all popular
TaBges,

'or botter short wave work, use Tripleit
‘l‘nﬁrumvms, on Jisplay with your radlo parts
obiwr.

write for Catalogue

T

Triplett Electrical Instrument Co. |
| 283 Harmon Ave., Blufiton, Ohio
| Please send me more tnforntation on ... ... Model 821; |

l coeveeee. 1 @M w150 interested in

| Name
| Address.ooooo

Please mention SHORT WAVE & TELEVISION when writing advertisers
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Servicemen,
“Hams” the world over use Cor-

experimenters,

neil-Dubilier condensers. They
KNOW that C-D’s are utterly de-
pendable in performance . . . That
they represent the latest scientific
developments known to radio en-
gineers , . .

The type 5W mica receiving con-
densers are moulded in a special
hakelite composition, forming a
positive hermetic seal against vary-
ing atmospheric and humidity con-
ditions. These and other types
available in a complete range from
000005 to .01 mfd.

Ask your jobber or write direct for
Free catalog No. 128

MICA*DY'KAN OL*WET & DRY ELECTROLYTICS*PAPER

(Di

CORNELL-DUBILIER CORPORATION
1027 Hamilton Blvd., So. Plainfleld, N. J.
-wl- .

CORNELLED DUBLILIER
—— —= _—' . =]

A Division of L. S. Brach Mfg. Corp.

BRACH

DelLuxe Antenna

Type BD-400
— The remarkably Im-
proved performance; the
Qreatly increased signal
strength and the ulti-
mate In noise reduction.
has made this aerial
outstanding in popu-
farity,

Leading sot manufae.
furers use and recom-
mend this antenna with
their deluxe radio sets.

Licensed under pat-
ents of Amy, Ateves &
King.

%]

Write Today for QOur New Catalog

EQUIP YOUR ANTENNA WITH

LYNCH GIANT KILLER CABLE

The Perfect Transmission Line or Down-Lead

World's Largest Makers of Antenna Systems

L. S. BRACH Mtg. Corp.

Newark, N. J.

Est. 1906

BUY RADIOS WHOLESALE

30 Days Trialll
Get politics, news. musie, mar-
ket and weather reportd on a
new phyr world-wide all
electric. hattery or auto radio.
All latest Improve ments—

one year FREE serviee. Write
for FREE cataloguc and agent.
user plan.

IEPHYR RADIO COMPANY
13135 Hamiiton Ave., Detroif,

Michigan
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Let's “Listen In” With |
Joe Miller

(Countinued from page 690)

OM, and hope you’ll have 40 or 50 Afri-
cans more in your log book soon, hi!
“Keepplugging” is the word! Charlie Mil-
ler (20-68) of Covington, Ky., also logged
IUG 9-10 a.m.

We must commend the Italian Govern-
ment for being so prompt in replying. A
FB example!

Algiers—24.75 Meters

We have lately had the good fortune to
log Algiers on a new wave of 24.76 meters,
or 12.12 me,, being heard one morning at
6:33 a.m., using similar side-band secrecy
Xmission as their other station on 8.96
mc. The carrier wave is strong and
steady, but rarely does one hear voice on
this wave, usually only CW being the
fare. Pierre Portmann also logged Al-
giers, as did Eddie Schmeichel (23-75).
FB!

Siam

HSP, Bangkok, on 17.74 me., was heard
at 5:40 a.m, signal fair. Ashley Walcott
sends along a FB bit of dope received
with an HSP veri, direct from Siam, here
goes: HSG2, 1553 mc., tests with Tokio,
Sundays, 11 p.m. and Fridays, 1 a.m.,
HSP reserved for Berlin fone work. An-
other card, from HSBPJ, says that BC's
all now on Mondays, on 19.02 me., and
15.53 me., alternately. Usually, however,
the 19.02 frequency is used. Charlie Mil-
ler got HS8PJ on 9.35 mc., on Thanksgiv-
ing Day, congrats, OB! John De Myer
has HS8PJ veried on 10.955 mec., and re-
ports out on 1902 and 9.36 mc¢. That's
cleaning up!

China |

XGW, Shanghai, 10.42 mc., was logged
at 2 am, and XGM, 17.64 mec., was con-
versing with GBA, 16.14 me. Rugby Eng-
land at 6:40 a.m., Ashley Walcott sends
along some FB new data on Chinese fones.
Daily except possibly Sunday, from 9:30-
11 am., sometimes till noon, Shanghai
tests with San Francisco using any one,
two, or even all three of the following
Xmtrs: XGW, 1042 me., XOQU, 8.04 mec.,
XTD, 574 me. Between 7-10 a.m., XTD
ﬁhones XTV, 950 mc., believed in Hang-
oW,

This is all FB dope, and we suggest
that you DXer's plug as often as possible,

| as veries from China are prompt and spe-
| cifie, and

who wouldn’t like to have a
few of these verified! Eddie Schnieichel
hears XGW phening Dixon at 11 p.m.

Africa

SUZ, Cairo, 13.82 mc., was heard at 1:15
p.m,, as usual foning GBB, 13.68 me¢., SUZ,
however usually is heard earlier, starting
at 11 am, sharp with GBB, whenever
traffic is to be carried. SUZ makes con-
tact in clear speech, but switches to in-
verted when carrying messages. Ashley
Walcott supports the 11 a.m., sharp tip,
adding that occasionally Londen will be
busy with Canada till 11:30 a.m., or so,
and SUZ will postpone its call till GBB
is free and clear.

Eddie Schmeichel says that FZES, Dji-
bouti, French Somaliland, 8.75 mec., is be-
ing heard at 2:30 a.m., ealling Paris. Ed
Goss, N.Y. State Mgr. of IDA has received
a veri of FZE8, 17.28 mec., from Paris!
That is indeed a catch of which to be
proud, OB, and our sincere congrats.

CR7TAA, the Mozambique station on
6.137 mc., has notified Roy Myers, Los
Angeles, that, beginning Jan. 1, 1937, they
will be on the 31 meter band! Further de-
tails were not given.

Huby Fey, L. I. City, reports hearing
ITK, IUC, SUZ, and EAJ43, which Huby
insists is EHZ. Our letter from EAJ43
makes ne mention of EHZ, a commercial
Xmtr located at Tenerife, Canary Islands.
Huby has also heard EAS8AB again FB
OB! Pierre Portmann has logged IUG.
ZSS, 18.89 me, located at Klipheuvel, So.

Have YOU Tried

DATAPRINT
' SERVICE?

These NEW Prints
show you How to
Build Electrical Ap-
paratus!

New low price—
Any 3 Prints. $1.00

on a Cake of Ice?
Data .

TESLA COIL DATA:
Dntaprint—drawings and_ data for
bullding 36 inch spark Tesla_..... 30c¢
Exciter—! K.W., 20,000 Vti. Transf.

o anremrinniiee -50cC
3" Sp'k. Tesla Cotl. Works on Ford
1 . .5
3" Sp'k. Oudin Coil. Works on 110
20" Tricks’* with Teslas & Oudins
N 50c¢

8” Sp'k. Tesla Coll.......... 50c
Exciter—14 K.\W, 15.000 W. Transf.,

Violetta—1" Sp' Qudin. Vibrator ty,

k.
tHiow to Operate Qudins from V. T. Ose,
WELDING

S-W DIATHERMY
(Artificial Fever)

!" Dataprint, Constructional
data for Small, Medium
and Large size App... 50c

Magnets & Solenoids!

Data only—50c per print.
A—Powerful Battery Magnet,
Lifts 40 1bs.

u; -110 ¥. D.C. magnet to lift
€—110 V. D.C. magnet to lift
300 by,

D—110 Vv, D.C. Solenold. lifts
2 1b. thru 1 ip,

E~110 V. D.C. Solenold. 1ifts 6 1b. thru 1 in.
F—I12 V. D.C. Solenold. lfts 2 ib. thru 1 in.
G—110 V. A.C. Solenold; Powerful (60 c¥cle.)
A.C. MOTOlk—

1/18 ELP. “'Easlest to Bulld"—110 V. 60 ev. A.C.
Data ... e - 500

RECORD PROGRAMS

[ 22 on Steel Wire!
Telegraphone Data. for
Voice or Code............. .50¢

Induction PIPE &
ORE LOCATOR

Construction Data........50c

20 ELECTRIC
LODGE & PARTY
TRICKS. Fun Galore!
“How to Do 'Em" Data 50c

RADIO CONTROL
for MODEL BOATS,

etc.
Circuit data...........50c §

More DATAPRINTS You Need!

50c each Prepaid..............3 prints for $1.00

Water Turblnes Inductien Balance

Water Wheels Telautograph

Motor Circults (20} Elnthoven Strlng Galvan-
Telaphone FHook-ups (20) ometer

100 Mechanieal Movements

Polarized Relay. Ultra-
sensltive

Shoeking eoll

Ring 4 hells on 1 elrcult

20 Simple Rell Hook-ups

Public Address 8vstem

Electrie Chime Rlnger
fits any tlock

80 or 1200 cycle Syneh.
Motor

“Rewinding’’ Small Motor Armatures. ...

Loek Box 322

Electrlc_ Fan Motor

Wateh Demagnetizer

Electrie  Furnace Draft
HRegulator

Bullding a Simple Tele-
phone

Ignition Coil Data

Electric Plpe Thawer

Wheatsione Brldie

Inductlon Colls—1 to 12
Inch Sp'k. data

$0.50

SLIDE RULE—4”

Metal
Price $2.00 Net.

With Case and Instructions.
Multiplies,
Subtracts. Glves Roots. Powers.
8ines, Cosines, etc. Also Logs
of Numbers. Approved by col-
leges. 87 Dla. 25% Scale
cial Rule,” $5.00 Net.

Disides.  Adda.

“*Spe-

RAMSEY, N. J.
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Africa, was heard phoning at 7:19 am,, |
later than their usual sked of 6:30-7 a.m. |

Asiatics

Roy Myers reports YAA, 5.2 mc., located |
at Kabul, Afghanistan, contacting YAH,
also in Afghanistan, daily at 8:30 a.m,,
but weak.

X0J, 15.795 mec., Shanghai, was heard
phening JVE, 15.66 mec., at 11:50 p.m. JZB,
10.065 me., Shinkyo, Manchukuo, also list- |
ed in veri as TDB, was heard phoning at
6:35 and 7 a.m.

According to Ashley Walcott, TDD, 5.83
mec., Shinkyo, Manchukuo, phones JVU,
5.79 mec.,, Tokio, between 6-9 a.m.

J1B, 10.53 mec., Formosa, or Taiwan,
Japan, was heard with music at 6:25 a.m.
JIC, 589 me., Taihoku, Formosa, phones l
JVV, 5.73 me., 6-9 a.m.

JVH, 14.60 mc., Tokioc phoned GBL,
14.67 mc., at 6:35 a.m. RIO, 10.17 mec.,
Bakou, U.S.S.R., phoned Moscow at 1 a.m.
JVM, 10.74 mec., Tokio, phones KWX at
midnite.

YBG, Medan Sumatra, on 10.40 mec., was
heard phoning at 6:28 am. Just inside
their daily sked of 5:30-6:30 a.m.

Also KTP, 8.12 mc., Manila, phones
KWY, 7.565 mc., around 1030 am. and
is heard on Pacific Coast with tremen-
dous volume.

PMH, 6.72 mc., Bandoeng is heard till
9:30 a.m. week days, and till 11:30, Sat-
urdays, relaying NIROM programs.

A number of Soviet phones have been
heard lately, operating around midnite,
several near 40 meters, and unidentified

as yet. Eddie Schmeichel reports JVG,
14.91 mc., phoning at 7 a.m.
Other DX

TFJ, 1224 mec. Reykjavik, Iceland,

phones OXT, Copenhagen, Denmark,

around 10 a.m., calling London after 10.
OXT is listed on 12.30 me. This data from
Ashley Walcott.

PZH, 7:00 mc., Suriman, Dutch Guiana,
heard signing off at 9:40 p.m., by Charlie
Miller, ¥B. PZH signs off with the
Dutch National Anthem.

Ham Stardust

The Africans on 20 phone, which held
“open house” last month, (Nov.), have
quieted down very much, being heard
only occasionally now, in evenings. ZU6P
or ZS6AJ heard about 11 pm. on L.F.
end. In afternoons now, Z86AJ and ZU6P
also heard about 2:30-3 p.m. ZS2N, on
14.260 ke., also was heard FB, at 11 p.m.

Ashley Walcott reports ZS6AJ, 14050
kc., Johannesburg, at 11:15 am. Out on
the West Coast the Africans do come in
around 9:30-11:30 a.m.

Charlie Miller reports EASAH, 7.00 mc,,
R9 at 9:15 p.m. EASAK, on 7.12 mc., at
9 p.m., also. Nice DX, Charlie! Huby
Fey reports SUIKG and ZS6AJ, too. Also,
PK1MV, 14090 or so at 6 am. And Huby
has & QSL from VS2AK, Malay States, 1st
Eastern U.S. report. Congrats, OM!

Roy Myers reports from Los Angeles
the following Ham DX: VS6AQ, 14.300,
Hong Kong; J8CA, 14080, Korea. Also,
VP2KM, 14.120, St. Kitts Island; EABAT,
14.100 Canary Islands; VSTRA, 14.040,
Ceylon. The following in South Africa:
ZT2B, 14.010; also ZS6AM, 14.070; ZS2X,
14.360; ZU6P, 14.050; ZT6N, 14.024. And
VQ4CRO, 14.090, Kenya Colony, which
was heard at 11 p.m, ES.T. Mondays.
That's a great collection, OM. Our sin-
‘cere congrats! . R

QOur tip for February tuning is to try
the 40 meter band in early mornings from
3-6 a.m., or so. Last year in February we
logged a number of VK phones on 40
meters, and the most handsome VK QSL
we have is from VK4FB, a 40 meter veri!
Already heard is VK2BQ on 40 meter
phone in mid-December at 6:15 a.m.

Also suggested for tuning are OERZ,
6.072 mec., in Vienna, Austria, and CT2AJ,
4.02 me., Azores Islands, which were ex-
cellently heard Feb. of last year. OER2
comes in best between 5-6 p.m., on Satur-
days, and CT2AJ, located on H.F. edge
of 75 meter ham i)and, is best heard Sat-
urdays 6-7 p.m. Both send handsome
QSLs, previously illustrated in these ar-
ticles. Go to it, DXers, with our best
wishes!
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Zeal WHOLESALE BUYS for Hams'

PORTABLE SHORT-
WAVE RECEIVER
AND MONITOR

Combined portable,
self contuined short-
wave receiver and
fully shielded moni-
tor. Electrical band
spread oh evelryamma-
teur band. , . Recei-
ver and batteries
encl(lhsed in black
Lo

résrap c;:g?ce finished steel
No. XW21i53—wired. 8845
tested. less tubes. Only

SEND COUPON FOR FREE CATALOG,
OVER 10 000 BARGAINS LISTED!

WHOLESALE RADIO SERVICE [0.im

CHICAGO, ILL. . MEW YORK, N. Y.
907 W. JACKSON BLVD. 100 SIXTH AVENUE

ATLANTA, GA. ,
43w, PEACHTEEE 5T., ML W.

Our QLSs for past month have been

scarce but of good quality, you'll agree,

hi!

Here goes: ITK, IUG, IUC, VK2CP,

VQG, CR6AA, VK3GQ.

Well, here's our sign off, so, with best

wishes for DX in the New Year, es very
73, Ye Ed.—Joe Miller.

M

et 94 %% Brossen

Vallington Redic.
@hemetal Pt @Tws, Weio von, C L
16th Jarmary, 936.

¥r Jestph H. Willer,
2559 .28 Street,

New York, U.8.A.

Dear 8ir,

in reply to your letter of the 25th Cetober laad
having refarenca to the reception of redio-telephens trans-
alaaiona from this etstion, 1 have to Infore you that ILTh oo
11050 Ke/a wan trensmitting commercial redis-telephony to VLI
Syaney at 0852 (W on tha éth APril leat and at 0805 om the
2ard April.

LT on 7390 Xc/a waa in communicatlon with Y1 Bydnay at
0503 GUT on tha 9th Aupuat, 0S40 GWT on Whe 1Lth September and
CY2h ONT on 1Lth July

he Farticulara guoted by you agrer with the jog record
at thia atation

Yours fulthfully
J—,/ Pt

waperintendent.

A

“wholesale” veri of 2 New Zealand
phones which now refuse to verify.

PP

' The Editors Want

e A A A A A A A

M o o

articles describing in detail television re-
ceivers on which short-wave experimenters
may pick up the television images being
broadcast by the RCA Station. satop the
Empire State Bldg.. in New York City, on
about 5 meters, and also those being broad-
cast from the Don Lee Station on a similar
wavelengt™ in California. All articles ac-
cepted an published will be paid for at
regular space rates. Send outline of article
and what photos or diagrams available to:
The Editor, Short Wave and Television, 99
Hudson St.. New York, N.Y.

Ry iy iy

RANSFORMERS made by UNITED TRANSFORMER CORP.

Ventilated shields. high tension bushings, universal mounting
Distinctive silver finish,

Type Delivers Your Cost
20462A  750/1000 Volts AC at 300Ma. XW5475 $5.70
204628  1000/1250/1500 Volts AC at 300Ma. XWE476 7,35
20462C  1500/2000/2500 Volts AC at 300Ma. XWE47T 11,95
20462D 1000/1250/1500 Volts AC at 500Ma. XW5478 ¥

U_SE COUPON FOR FREE CATALOG

.WHOLESALE RADIO SERVICE CO., INC.
.100 Sixth Avenue

11.75
B ;g BAKELITE
RIBBED COIL FORMS

Fits ajl standard sockets. This coil
offers mmaximum efficiency because
of air winding permitted by rvibbed I3
construction. Six prong type is for
the three winding coil.

XW 10300 - 5 prongs} ONLY

X\W 10301 - 6 prongs €a.

New York, N.
Ill_.

801 West Jackson Bivd.. Chicage,

.'Please send me FREE Catalog 654C7 M
.Enclosed find check........ money order.. ..
.for merchandize listed on attached xheet.ll

NAME ...
ADDRESS ...cccminininninnntainisinaian:

- I

|
CITY S TATE. i :
Y T R R R R N2 R R R B BB B F |

ELECTRICITY

is the FOUNDATION of Radio!
Gc a day will

start youon a

| PROFITABLE CAREER ‘7!

| $1.50 a volume, on easy monthly payments.

AUDEL'S NEW ELECTRIC LIBRARY

Queations. answers. diagrams. calculations, underwriter’s
code; deslgn. comstruction. operation snd maintenance of
'l:'f{ll-g{)n electrical machines and appliances FULLY COV-
You can start your subscription with any volume. Write
today for electric folder and FREE TRIAL effec.

l THEO. AUDEL & €O.. 48 W. 23rd St., New York Cit

Mail Vol. 1, Electric Library on 7 days' {ree trial
If 0.K. I wiil remit $1.50, rwlse I will mu'l: i,

1 aiso request you mail one book e on
o obligation unless 1 am satisfied.

same terms.
SW
PD!‘ =

Name

Addrens
Occ

30-Pc. FIND-ALL RADIO
EXPERIMENTER'S KIT

A Treasure Trove of Useful Radio Com-
nonent.ll Best & for scores of radio
ookt-ups. ldeal beginner's outfit. e
cational, Will also save money for exs
perienced radio fans. Iilustration shows
only a portion of kit, which includes
Adjustable Trimmer Condenser, 5 foure
sockels, 2 8iX-pron; |
sockets, 2 T?r. BsoCKeLs.
Iattice-wound Find-All Coil.
1 caljbrated Dial. 3 assorted
Fixed

cult diagram show!
% use Mll'nm-ul All
ver.
ave . @. c18iN. CHIEF ENGINEER
Ailied Engineering lnstitute, DO&L .33
98 Park Place, New Vork, Y.

ity Ny
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Each book contains
32 pages and num-
erous lllustrations.
Over 15,000 words
in sach hook.

HOW TO MAKE FOUR DOERLE
SHORT WAVE SETS

TTERALLY thousands of radic fans have built the

famous DOERLE Bhort Wave io Receivers. Be
Ingistent has been the domand for thess receivers. ms
well az construction details. that this book has been
apecially published.

Containg EVERYTHING that has ever been printed on
these famous recelvers. These are the famous ssts that
appeared In the following lssues of SHORT WAVE
CRAFT: "A 2-Tube Receiver that Reaches the 12,500
Mile Mark,"”” by Walter C. Doerle (Dec,
1932}, ‘*A 3-Tuhe *Bignsl Gripper.’ ** by Walter C.
Doerle (November 1932). ‘‘Dotrie ‘2-Tuber’ Adspted
to A. C. ration™ (July 1933), ‘*The Doerle 3-Tube
‘8ignal-Gripper’ Flectrified,” (August 1938) and ““The
Doerle Goes ‘Band-Spread’ ** (May, 1934).

Due to & special arrangement with SHORT WAVE
& TELEVIBION, we present s complets 33-page book
with stiff covers. Printed on an extra heavy grade of
paper with numerous illustrailons, Nothing h#s been
left out. Not only are all the DOERLE sets tn this
book, but an excellent power pack if you wish to elec-
trify any of the DOERLE sets, ir also described.

HOW TO MAKE THE MOST POPULAR
ALL-WAVE 1- and 2-TUBE RECEIVERS

’I‘HF.R has been s continuoua demand right along
for a low-priced book for the radio experimentor,
radio fan, radio Bervice Man, ste., whe wishes to build
1- snd 3-tube all-wave seta powerful enough to oper-
ate a loudspsaker.

This book contains a8 number of excellent gets, some
of which have sppeared in past lssues of RADIO-
CRAFT. These sets 4re not toys but have been eare-
fully engineered. are not _experiments. To men-
l.llmi &ml! & fow of the seis the foliowing wiil give you
an idea,

@ The Megadyne 1-Tube Pentode Loudspeaker Bot, by
H Gernsback. Filectrifying The Megadyne.
@ How To Make a 1-Tuhe Loud-speaker Bet, by W.
P, Chesnoy. @ How Tg Make & Simple 1-Tube All-
Warve Elociric 8et, by F. W, Harris @ How To Bulld
A Four-In-Two Al-Wave Electrio 8Set. by J. T.
Bernsley, and others,

Not only are all of these sets doscribed In this book,
but it contalns all of the illustrations. hookups. etc.—
each book is thoroughly modern and up-to-date.

Remember, these books sell st the extraordinaty low
Price of ten cents; you can not poasibly go wrong in
buying them. Despite its low cost. our usual guaran-
tee goes with thls book ss welll

IF YOU DO NOT THINK THAT TIHFESKE BOOKS
ARP WORTH THE MONEY A2KKEIN KL N
RETURN THEM WITHIN TWEXNTY-'OUR HOURS
AND YOUR MONEY WILL itki INSTANTLY RE-
FUNDED.

There has never been aush m
wealth of data Ppublished In
fow.priced radio books of this
type In the history of the radle
publishing business,

Take sdvantage of the special
offer we are making and use the
ooupon low.

RADIO PUBLICATIONS
101 Hudson Street
New York, N. Y,

Send for our FREE circular listing

48 new 10c Publicatiens

RADIO PUBLICATIONS
101 Hudsen Strest
New York, N. Y,

Plesse send immediately books checked:
How to Build Four Doerle Bhort-Wavs Sets, No. 1....100
How to Make the Most Popular All-Wave 1- and
2-Tube Receivers. No. 2 100
T am enclosing.............._.c: the price of sach book 15 10c.
(L'.IB. ll(j)nln or US. Stamps acceptable.) Rooks are sent
postpald.
Send me also your FREE circular )isting 48 new
100 pubilcations.

SwT-3-37

Name

Adidress

City.

Stpte.

Please mention SHoRT WavE & TELEVISION when writing
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Alphabetical List of
S-W Stations

(Continued from page 689)

CALL FREQ. | CALL FREQ.
oxXy 6.06 me. { WMF 14.47 me.
PC) 15.22 WHMN 14.59
PCJ 9.59 WA 9.17
PCV 17.81 Wi 10.68
PDK 10.41 WHIC 5.06
PDV 12.06 WD 4.10
PHI 17.78 WA 6.76
PHI 11.73 WOR 5.85
PLE 18.83 WOF 14.47
PLO 11.50 woG 16.27
PLP 11.5 WOK 10.55
PLV 9.42 WON 9.87
PMA 19.35 Wioo 17.62
PMC 18.14 WD 12.84
PMH 6.72 WD 8.56
PMK 11.5 WD 4.78
PMN 10.26 L] 4.27
PMY 5.15 WIXAL 15.25
PNI 8.78 WIXAL 11.79
PPU 19.26 WILIXAL 6.04
PRADO 6.63 1XK 9.57
PRFS 9.50 W2XAD 1533
PSA 21.08 W2XAF 9.53
PSF 14.98 W2XE 21.52
PSH 10.22 W2XE 17.76
PSK 8.19 W2XE 1527
RIM 15.25 W2XE 1183
RIM 7.63 W2XE 6.12
RIO 10.17 W3IXAL 17.78
RIR 10.08 W3IXAL 6.10
RKI 15.09 WIXAU 9.59
RKI 7.50 WIXAU 6.06
RNE 12.0 WIXL 17.31
RNE 6.0 wixs 6.04
RV1S 4.27 WAXCA 38160
RAN 9.80 WEXKG 31.6
RW 15.18 WEXAL 6.08
SMSSX 11,71 WEX K 21.54
SPW 13.64 WX K 15.21
sSUV 10.08 WEXK 1187
SUX 7.86 WX K 6.14
sSUz 13.82 WEXWJI 31.80
TFJ) 12.24 WIXAA 11.83
TFK 9.08 WIXAA 6.08
TFL 5.0 WIXBS 6.43
TGF 14.49 WIXF 6.10
TGS 5.71 WIXPD 31.6
TGWA 9.45 XBA 6.98
TGXA 6.13 XBC 8.55
TG2X 5.94 XBJ 11.20
TIEP 6.71 XEB 5.99
TIGPH 5.83 XECR 7.38
TIPG 8.41 XEFT 6.12
TIR 14.49 XEME 8.19
TIRCC 8.55 XEUW 6.02
TIANRH 9.67 XEWI 11.9
TISHH 5.50 XEXA 6.17
TICOW 6.85 XGM 17.68
TISWS 7.55 XGOX 6.85
TPA2 15.25 XGW 10.42
TPAS 11.88 YBG 10.43
TPA4 11.72 YDA 6.04
TYA 12.22 YDA 3.04
TYB 12.25 YDB 0.65
TYF 14.64 YDB 11.86
VESR]I 6.09 YDC 15.18
VEIRK 4.79 YNA 14.49
VESCA 6.03 YNLF 9.65
VESCS 6.07 YVC 13.35
4 8.01 Yva 6.67
WEIHX 6.13 YVR 18.30
viz3 11.56 YVR 9.15
VK2ZME 9.59 YVIRG 6.36
VKILR 9.58 YV2RC 5.80
VKIME 9.51 YVIRC 6.16
VKEME 9.59 YV5RC 6.29
VLl 9.76 YVSRMO 585
VLK 10.52 RV 6.52
VLIZ2 9.76 YVSRB 590
VPD 13.08 IRC 6.40
VPD2 9.54 YVIORSC 1.72
VPIMR 6.01 YV1IRB  6.55
vQrLo 6.08 YVI2RM 6.30
VRR4 11.60 IBW2 6.09
VUB 9.57 ZBW3 9.53
vyuc 6.11 ZBW4 15.19
WYy 8.98 IBWS 17.76
VWY2 17.51 ZFA 5.03
WCN 5.08 ZFB 10.06
WKA 21.06 ZGE 6.13
WKF 19.22 ZHI 6.02
WHKK 21.42 ZH) 7.63
WKN 19.82 ZLT2 7.39
WLA 18.34 ZLT4 11,08
WLK 18. Z88 18.89
WMA 13.39 z7) 8.10

Landing Planes “Blind”

(Continued from page 662)

tells him that he is 10,000 feet from the air-
port and that he should get ready to land.
As he starts to glide down, the pilot cuts
through the second “warning signal”; this
tells him that he is 1,000 feet from the zir-
port, Gliding along the directional beam
the pilot can land his plane safely, despite
murky weather conditions such as fog,
snow, rain, ete.
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Each book Is uni-
form In size, con-
tains 32 pages and
15,000 words of clear
legible type. Lays
the ground-work
for a completestudy
of Radlo and Elec-
tricity.

ALL ABOUT AERIALS

In simple, understandable | this book ex-
plalne the theory underiying the various types of
aerials; the laverted "L.” the Doublet. the Doubla
Doublet. ete. It explaine how noise-free reception
can be obtalned. how low-impedance trsnsmission
lines work ; why transposed lead-ins are used. It gives
in detal] the construction of aerials sultable for long-
wave Lroadcast recelvers. for short-wave receivers.
and for alf-wave receivers. The book I3 written In
simple style. Various types of aerials for the ama-
teur transmlitting station are explsined, s0 you ran
understand them. It eliminates, once and for all the
eonfuslon about the type of serial to choose for best
broadcast and short-wave reception. For the thou-
sunds of racdio fans. both short-wave and broadeast,
who wish to know just what type of antenna they
thould use and why, this book has been especially
published.

ALTERNATING CURRENT
FOR BEGINNERS

This book contalns eversthing to give the beginner a
foothold in electricity and Radlo. Electric rircults
are explained. Ohm's Law, one of the fundamental
laws of radlo, is explained: the generatlon of alter-
nating current: sine waves; the units—volts, amperes.
and watts are explained. Condensers, transformers,
A.C. instruments, motors and generators—all these
are thoroughly discussed. Housewlring systems. elec-
trical appliances and electric Jamps.

Here sre some of the Dractical experiments which
you ran periorm at home. Simple tests for differ-
entlating hetween alternating and direet current: how
to light a lamp by induction; making a simple elec-
trie horn; demagnetizing : testing motor ar-
matures; charging storage eriea from A.C. outlet;
testing condensers with A.C.; making A.C. electro
magnets; [rying eRgs on a cake of ice; making simple
A.C. motors and many others.

Remember. these books sell at the extraordinary
low Price of ten cents: you can not possibly go wrong
in buying them. Desbite its low cost. our usual
guarantee goes with this book as well!

IF YOU DO NOI' THINK THAT THESE BOOKS
ARE WQRTH THE MONEY ASKED FOR THEM
RETURN THEM WITHIN TWENTY-FOUR
IIOUR AND YOUR MONEY WILL BE IN-
STANTLY REFUNDED.

Fach book 1s uniform in size and contalns 32 pages
of well-iflustrated text.

There has never been such a
wealth of data published In
low-priced radio besks of this
type In the histery of the radie
Publishing business.

Take advantage of the speclal
offer we are making and use the
coupon below.

RADIO PUBLICATIONS
101 Hudson Street
New York, N. Y.

Send for our FREE circular listing

4B new 10c Publications

RADIO PUBLICATIONS SWT-3-37
101 Hudson Street
New York. N. Y,

Please send immediately books checked:
T All About Aerials, No. 4 10¢
[ Alternating Current for Beginners. No. 3......c............. 10¢
1 am_enclosing................c; the price of each book I3 10c.

(U. 8. Coin ot U. S. Stamps acceptable.) Rooks are sent
postpald.

8end me also your FREFE circular listing 48 new 10¢ pub-
llcations |

Name

Address

City State
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Of all the thousands
of Sprague Inverted

Aluminum Can Type Dry
Electrolytics (Type SC's)

gold last year, I'm conVinced
that MORE THAN HALF were

used in Power Amplifier equip-
ment where exceptionally zood filter-
ing and the ability to stand sudden
surges are absolutely essential. Service-
men themselves will tell you they build
up to 650 to 670 volts—and with ex-
tremely low leakages. We have done
our best to give you the finest replace-
ment condensers. We challenge com-
petitors to equal their quality and elec-
trical characteristics. Let me send the
new Sprague Catalog today to help you
on your next condenser order.

SPRAGUE PEODUCTS CO.,North Adams,Mass. |

MODEL 881
Volt-Ohmmeter

A sensitive, conpact
and accurate volt-
ohmmeter that will
be the busiest instru-
ment in your ‘“ab,”’
or out on jobs, DC
voltage reacings -.0-
§-50-500 ard 1000.
resistance  r€acings
from % to 500 and
200 to 500,000 ohms.
Will read from O to
1 Ma. Low resiste
ance range direct
reading. Meter has
1000 ohm per volt
sensitivity. Ba-tery
is self contzmed.
Panel is clearly let-
tered. Compen:zator
provided for zern adjustment. Complete with
test prods. Measures only 57x314"x2%”.
DEALERS NET PRICE $E.75
WITH BATTERY ... .. R —

Send 10c for instructive S.w, and P,A, Manual

TRY-MO RADIO CO., Inc.

85 CORTLANDT ST. N. Y.C.

On briodcosr os well o3 shoriwave
frequencies, in pay location, you tan
elimimate “man-made” staric with

send 1or compaie hiterature
20.. 30 CHURCH $TRELYT, NIwW YORK CITY

Be a GUNSMITH

Learn this fascinating, big pay, profession right at home.
Start now to learn pun mechanics, how to tepalr, restock,
biue, check, refimish, make new parts. etc.

WRITE FOR PROSPECTUS
GUILD SCHOOL OF GUNSMITHING

CORNISH WIRE

Dept. G-3 NEWARK, oHIO
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Micro-Ray

Communication
(Continued from page 668)

The transmitter carrier frequency is
generated by means of a triode with posi-
tive grid.

Fig. 1 shows a micro-ray tube. It is a
triode but differs from conventional valves
as regards its grid, which is a wire helix,
both ends of which are brought out. The
plate, also symmetrical with regard to grid
and filament, is a molybdenum cylinder.
The two grid leadouts are connected to a
transmission line to which the load is ap-
plied. In the concrete case of a valve os-
cillating at 174 cm. (6.96”) the length
of the wire grid is 19 em. (7.6”), i.e,, more
than one wavelength. The grid may there-
fore no longer be regarded as an electrode
but rather as a transmission line which, as
it maintains oscillations in the exterior
transmission line connected to it, must have
negative leakance. It is suggested that
the explanation of this negative leakance
lies in the compression and rarefaction of
the electron stream at the grid caused by
variation in the time of flight of the elec-
tron according to the phase of a-c. grid
voltage at the moment that the electron
leaves the filament. If the voltages are
properly chosen, the a-c. component of the
electron current at the grid will be in
phase opposition to the grid voltage.

It iz found by experiment that the same
frequency can be generated for different
grid and plate voltages.

The aerial system for micro-ray commu-
nication may follow the lines of ordinary
radio practice. At these short wave-
lengths, however, we are able to make use
of the usual optical devices such as lenses,
zone plates, mirrors, and gratings. Micro-
rays can quite well be focused by means
of lenses even when made of opaque di-

|
I

electrics such as ebonite (hard rubber). )

n one particular case a double convex
ebonite lens about 2 feet in diameter and

about 5 inches thick at the center brought |

a micro-ray source about 6 meters in front
of it to a focus 40 ¢m. behind it. The con-
centration represented a gain of about ten
decibels.

The zone plate is another optical device
for focusing rays (Fig. 3). zone plate
consists simply of a humber of concentric
metal rings of suitable inner and outer
radii. When radiation from T (Fig. 2),
reaches the obstacle ABCD, the intensity
at any point R may be determined by for-
getting the original source T and comsider-
ing each point on the plane ABCD as the
source of a secondary disturbance, with
amplitude and phase dependent on its dis-
tance from T. These secondary disturb-
ances radiate to all points on the right of
plane ABCD.

Set TBR—TAR= A /2 and TCR—TBR

Ay/2, ete. The intensity at R, due to

the secondary source at B, will be out of
phase with the intensity at R, due to the
secondary source at A. Similarly, at any
point source between B and C there cor-
responds a point source between A and
B whose intensity at R is 180° out of
hase. Alternate zones AB and BC, there-
ore, tend to destroy one another. If we
let all the radiation from T reach R, i.e,
if we remove the obstacle ABCD, we ob-
tain a certain intensity at R. If, how-
ever, we block out the rays reaching zones
BC and DE, etc., the influence of which is
destructive at R, we increase the intensity
at R, i.e, we bring the rays to a focus
there. The zone plate shown in the slide
gave a measured gain of 8.6 db.

The paraboloidal mirror with micro-ray
source at the focus, however, gives greater
gain than either lenses or zone plates. As
it is usually convenient to have equipment

of this kind made in the factory rather |

than on site, its size is limited by trans-
port and other practical considerations.
The problem then, as it presents itself to
the engineer, is to design such a mirror
so as to obtain the greatest gain for a
given aperture.

A moment’s consideration will show that
every point on the mirror surface is not

11

Be

Fellows, you'll find
these small Cardboard
Dry Electrolytic ETCHED

FOIL Condensers (Sprague
Type PTM) are built to take
everything the rectifier will give
them. They mean more pep fos
the set plus better tonal quality. Both
you and your customers will quickly
note the improvement. Conservatively
rated at 525 volts, yet servicemen them-
selves say they’ll take surges as high
as 560 and even 580 volts! Won't break
down because you can't reach the
sparking point. FAMOUS SPRAGUE
HUMIDITY-PROOF SEALING and
other features at no additional cost.

Truthfully zé 5; . :

and Sincerely,
SPRAGUEPRODUCTS CO.,North Adams,Mass.
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YOU CAN'T BUY THESE RBOOKS- FREE
BUT YOU CAN HAVE EITHER OR BOTH

The publishers of Short Wave & Television give you the opportunity to add one or two new books to your li-
brary. They make the offer even more attractive by giving the books to you absolutely FREE, A subscription to
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It’s easy to add
technical library.

SHORT WAVE &
TELEVISION

99 HUDSON STREET, NEW YORK. N.Y.

energised equally by a micro-ray doublet at
the focus, as the doublet itself has a dis-
tinct radiation diagram. For example,
points in line with the doublet are not
excited at all.

Considerations given in the paper show
that actually destructive areas occur, ie.,
areas whose contribution to the s:gnal at
a distance is out of phase with the main
signal. Fig. 4 shows the destructive areas
projected on to the director plane. If the
focal plane lies in the aperture, these
destructive areas disappear and it is, there-
fore, not surprising that calculation shows
that the gain is then a maximum and equal
to the number of wavelengths in half the
aperture circumference. In the case of
the Lympne reflectors this gain was 28 db.,
which was increased to 31 db, by the use
of a hemispherical mirror in front of the
doublet.

In order to obtain correct phasing the
diameter of the spherical mirror must be
a multiple of half a wavelength, and not
an odd multiple of a quarter wavelength as
might be expected, This is due to the
curious Gouy effect, whereby the phase of
rays is accelerated 180° at passage through
a focus.

The practical points involved are well
illustrated in the installation of the
Lympne-St. Inglevert link, which not only
uses the shortest wavelength of any com-
mercial station in the woerld—17.4 cm.
(8.96”")—but also constitutes the longest
micro-ray circuit in regular operation up
to the present time.

As regards the purely micro-ray side of
the equipment, the aerial and reflector as-
semblies at both ends of the link are similar
in construction and are based on the optical
reflector principle instead of the orthodox
aerial array. The aerial is of the half-
wave dipole pattern, located at the focus
and in the aperture of a paraboloidal alu-
minum mirror reflector some 10 feet in
aperture diameter,” spun from aluminum
sheet approximately 0.2 inch thick. A

special advantage of the optical system of
reflectors, as compared with the array, is
that the plane of polarization of the beam
is uniquely determined by the plane of the
dipole element, which can easily be rotated.
Accordingly, on the Lympne-St. Inglevert
link, the two channels are operated on dif-
ferent planes of polarization, thereby still
further reducing the possibility of cross-
talk. The Lympne-St. Inglevert channel
is operated with a horizontally polarized
wave, the other channel being operated
with a vertically polarized wave, and the
transmitter and receiver aerial doublets
are placed horizontally and vertically, re-
spectively, at the Lympne end of the link.
There js no particular merit in this selec-
tion of planes of polarization; any two
planes at right angles would give the same
benefits.

Provision is made for rather fine adjust-
ment of the micro-ray operating voltages,
and also that plate and grid voltages, de-
rived from metal rectifiers, are stabilized
by means of small capacity floating bat-
teries, Simplified schematics of the micro~
ray portions of the transmitter and re-
ceiver are shown in Fig. 5 and Fig. 6,
respectively.

Propagation measurements covered the
two links, St. Margarets-Escalles and
Lympne-St. Inglevert, over a discontinu-
ance period from February, 1931 to July,
1935. As a general conclusion, it may be
stated that the signal is steady during the
winter months but subject to large varia-
tions during the summer. A fall of 40 db.
in the output audio signal has been en-
countered. In the case of both links there
is an unobstructed optical path between
terminal stations and, in the case of the
St. Margarets-Escalles link, the distance
station can be easily seen on a clear day.

Fading has been found to be simultane-
ous in both directions on the same wave-
length and to be independent of polariza-
tion. This applies to either link; in fact,
propagation conditions over the two links
are very similar, though one is twenty-

one miles and the other thirty-five miles
long. Inasmuch as the links are unaffect-
ed by rain, hail, snow, or fog, provided
meteorologlcal condltmns are constant, the
fading appears to be due to changes in an
;nterterence pattern, rather than to absorp-
ion,

New “Super Pro”
Developed Skillfully

(Continued from page 680)

settings of the band-width at 3, 6, 10 and
16 respectively a remarkable preﬂs‘lon re-
sult. Since the major portion of the re-
ceiver’s selectivity is in the LF. amplifier,
there is but little variation throughout its
entire tunlng range. The type 6D6 tubes
are used in this amplifier circuit.

Two stages of radio frequency amplifi-
cation using 6K7 tubes are used in this
model, to afford a high input with maxi-
mum image suppression.

The AVC system used is of the ampli-
fied and delayed type, using the 6B7 as
both amplifier and rectifier.

The audio components of the 6B7
second detector diode circuit is capaci-
tively coupled to the A.F. gain control.
This first A.F. stage is resistance-capacity
coupled to the gnd of the driver stage,
which uses a 6F6 in class “A”. The out-
put stage is transformer-coupled to the
driver and consists of two 6F6’s operated
as triodes class AB. A special curve was
made for the fidelity of this receiver with
the results shown in figure B. The test
was made with the input at 100 micro-
volts modulated 309% from 30 to 10,000
CPS, with a 50 ohm resistor in series with
each “A” post. The sensitivity was ad-
justed to produce two watts (4 volts
across 8 ohm load) at a modulation fre-
quency of 400 CPS. The AF. gain was
set at 10, and the signal frequency was
1,000 ke.

(Continued on page 713)
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New Super-Pro

(Continued frem page T12)

Taking the 6 db loss as the cut-off
point, it is seen that the fidelity follows
closely the settings of the band-width
control with settings of 3, 4, 6, 10 and 16.

Another important feature of the new
“Super Pro” is the individual coil con-
struction and application. Each tuning
coil is mounted on an isolantite base. The
coils for the lowest frequency ranges are
four-bank litz windings, while the others
are space-wound solenoids on low-loss
bakelite tubing. Each coil has a trimming
capacitor mounted on its isolantite base
for circuit alignment at the high-fre-
quency end of its range. At the low-
frequency end, alignment is accomplished
by adjusting the inductance with a copper
disc on an adjusting screw turning in a
friction bushing mounted in the top of
each coil. In the case of the five oscil-
lator coils, the trimming capacitors con-

sist of air-dielectric variables, similar to
those used in the intermediate frequency
transformers. The use of these special
air-dielectric condensers assures stability
of both the gain and selectivity, even
under the most adverse atinospheric con-
ditions.

Another interesting feature is the Send-
Receive switch, which enables the oper-
ator to cut-off the receiver B supply. but
still keep the filaments heated, so that the
set can he promptly turned on again with-
out any loss of the signal tuned to, either
as to volume, tone, or quality.

(Next Mr. Lewis will describe still other
features and discuss an unusual “listening
post” test.)

(This article has been prepared from

data supplied by courtesy of Hammariund
Mfg. Cu.)}

Ultra Short Waves and “Blind
Landing” in Europe

(Continued from page 668)

on the instrument panel lights up. warn-
ing him of the fact, and telling him how
far to travel before bringing his plane to
a stop.

The Ground Equipment

The radio equipment which permits this
positive landing is interesting to the radio
man and is therefore described briefly,
below.

The main landing beam which is oper-
ated on a wavelength of 9 meters consists

F1G, 6 FIRST
WRRNING
AUTOMATIC LlGur/
(VOLUME CONTROL
700 ./ LIGHT
ST LANDING
BEAM
S
9 AF | |
mETerH T v {T{FLTeR METER
ame | |7 , ] J
% [ i y 3
SECOND
WARNING|
i LIGHT
7.9
R g
ET 4\
HON 1,700
sl CYCLES

Fig. 6, Block diagram showing “landing
heam” and “warning"” receivers and an-
tennas.

of a 500 watt, remote-controlled transmit-
ter, feeding a vertical di-pole and two re-
flectors, in such a way that the left beam
sends deshes and the right beam sends
dots. These dots and dashes are synchron-
ized so that the dots fill the spaces between
the dashes, thus giving a continuous signal
“on course.” The way in which this dou-
ble signal system is accomplished can be
seen in Fig. 1. The antenna with one
reflector sends out a signal “off side” in
one direction, while the antenna with the
second reflector sends signals “off side” in
the opposite direction. The combination

.of the two is a sharply focused signal in

the direction of the beam. Fig. 2 shows the
appearance of the aerial and the two re-
flectors,

The appearance of the transmitters which
send out the signals for the warning lights,
which are 5 watt urits operating on 7.9
meters using horizontal di-pole aerials hav-
ing curved screen reflectors placed below
them, are shown in Fig. 3. These trans-
mitters send waves straight up, as shown in
Fig. 4, which shows the shape of the radi-
ated waves,

An idea of the complete set-up can be
seen in Fig. 5. The positions of the trans-
mitters on opposite sides of the landing
field are indicated as well as the distances
between them.

The Plane Equipment

The receiver on the plane which picks
up the signals for blind landing is quite
ingenious. As shown in Fig. 6, in block
form, it consists of a 9 meter amplifier
and detector for the landing beam and a
7.9 meter detector fed from a different
aerial, both sets feeding into a common
A.F. amplifier and separated by a series
of filters which separate the 700, 1150 and
1700 cycle modulation notes of the ‘‘first
warning,” “landing beam’ and “final warn-
ing,” respectively.

A pair of headphones is inserted in the
circuit before the filter, so that all three
modulated signals can be heard as they
are picked up.

Up to the present time, according to
1. Industrie Francaize  Radio-Electrique
(Paris) in which the deseription originally
appeared, landing beams of this type have
heen installed at the airports in Paris,
Berlin, Hanover, Cologne, Zurich, London,
Vienna, Varsovie, Munich, Leipzig and sev-
eral other cities. Additional set-ups are be-
ing prepared for many other cities, so that
a plane equipped with the Lorenz equip-
ment can land safely during fog or blind-
ing storm in any city in Europe, due to the
standardization of the equipment.

4-Color Diagrams

® TO facilitate study of the action of a
Tuned Radio Frequency Receiver, Spray-
berry Academy of Radio announces a
lesson in which a circuit diagram in full
four colors plays a prominent part. This
and other lessons with color diagrams now
in the course of preparation will be sup-
plied at no additional cost to students.

By illustrating various ecireuit compo-
nents in colors, study is greatly simplified.
It becomes easy for the student to trace a
signal through the circuit or to understand
the action of various units.

In preparing the ecolored diagram, Mr.
Sprayberry has attempted to portray the
various kinds of voltage and current in
a graphic, readily understandable manner.
Signal voltage is represented throughout
the circuit, for instance, by orange dots
and dashes. The relative grouping of these
dots and dashes also indicates, to a fair
degree, the amplification of the signal as it
passes through the various stages.

This article has been prepared from data

supplied hy conrtesy of The Sprayberry
|

Academy of Radio.
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NEW! SENSATIONAL
AUDITION EQUIPMENT
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'

The 3-A is a 32 Watt amplifier which

with ity I8 inch Super Giant Spealc. 13
an acoustic sound output equal to a 214
Watt System. It will drive one to fuur
Super Giant Speakers to completely cover
the largest indoor enclosure, and will com-
fortably and easily cover 50.000 to 100.000
people. An unequalled booster amplifier te
raise the power of existing P A equipment.
the 3-A provides flexibility never before
available.

Send in the coupon today for complete
details on this sensational new audition
equipment,

McMURDC SILVER

MASTERPIECE-AMPLIFIERS

FULL DETAILS FREE | MAIL TH!S COUPON l

| | McMurdo Silver Corp.

990- Se. Mirhigan Blvd. I

| Chicago, lit.. U.S.A. |
Please Itnsh e fall detalls on new 3-A Masterplece

I Audition Equipinent I
| Nume .. I
l Addreszs e |
] —

USED THE
| WORLD OVER

The Astatic D-104 Crystal Micro-
phone is used and preferred by
veteran amateurs everywhere be-
cause of its superior response in the
“Speech Range” frequencies—its
high output. freedom from micro-
phonics.- resistance to atmospheric
conditions and rugged construction.
List Price $22.50.

Licensed under Brust Development Co. Patents

ONAN ALTERNATING CURRENT
PLANTS furnish same as city current
anywhere, Operate on_ gasoline, Rnn
Radio. Water System, Refrigerator. all
Appliances. Complete, ready to run,
SIZES 350 w_ATTJ' up
Easy to install. Availahle from stock.
For Farms, Camps, Commercial use,
Sizes for any mlrhole. Write for details.
W. ONAN & SONS

853 Royaliton Ave. Minneapolls, Minn.
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America’'s Most Popular Radio Books

IMPORTANT—All prices have been drastically reduced—many new books included!?

We herewlth present a selested colleclion of recent important radie MODERN RADIO SERVICING | EXPERIMENTAL RADIO EN-. How To ORDER
books. We have, after an exhaustlve study. selected these volumes (ind Revised and Greatly Enlarged | GINEERING, by John H. More-
beczuse they represent the foremost radlo books of their kind In Edition of Radlo Servicing Course) | croft. Cloth covers. size 6x9°. 346
print today, There is such a gresl variety that we are sure it will by Alfred A. Ghirardi. Cloth cov~ ges. 350 1llustrations. We cannot ship C.0.D. Our
un||l! im“t thnto as well as any requirement that the student eof era, nlee 8x67, 1300 pages, over 700 Elm e mmeeeemes o eeceet e oo 83.46 :;I:;-. l{:.::t“n:t |=rornn.ld80(n|1:
radlo m ave. tratlons.
We 'ﬂbl:lh no eatalog and ask you to be kind enough to order {J}‘,‘,‘,’_‘_’:"'_xu . RADIO OPERATING QUES- | § U. 8. only). These that are
direct from this page. Prompt shipments will be made to you TIONS AND ANSWERS, (Revised | | not thus listed will be shipped
direct from the publishers. We merely act as » ¢learing house for || | DRAKE'S CYCLOPEDIA _ OF | Sitxth Edition). by Nilson and | | by express collect if sufMcient
& number of nd .unu-hm and OUR PRICES AHE AS Low OR || | RADIO AND ELECTRONICS, by | Hornung. Cioth covers, size 531 || postage is not included by you.
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$ Y96 U. S. NAVY

— AIRPLANE-TYPE
Microphone and Receiver

TRANSMITTER
e

OREASY PLATE

TWO CIRCUIT
JACK -

THIS Mlcrophone and telephone headset outfit
was built especially for the U. 8. Navy Avia-
tion Corps for Plane-to-Plane and Plane-to-
Ground communication.

The Holtzer-Cabot Electric Company econ-
structed the outfit to Government specifications
and under rigid Navy Department supervision.

The outfit ists of & low-i d ¢arbon micrg-
Phone (tranzmiltter). securely fastened to a metal hreast-
plate, and a set of heavy-duty. low impedance earphones.
A pecially constructed switch on the hnck of the breutplnu
mmmll tlu mierophone eircuit. The earphones are U.8.N.
Utal attached to adjustabie headband. Twen-
ty- eum feet of very heavy weather and waterproof con-
ductor cabje. terminating in 3 specis]l brass plug. {s fur-
nished with this complete outfit. Current of not more than
10 volts sbould be used. A storage battery is the most
satisfactory current supply. Talk In - npatural tone of volee.
when using the outfit, with the ose to the mouth-
plece. Shouting and Ioud talking lhould be avolded.

We understsnd that the U.8, Government peid more than
$40.00 for each of these cutfits. We have bought the whole
ot at a low price and are offering them, as long as the sup-
g‘l_;‘mu, plets as shown in illustration.

botag welght 189 Tow
Merchandise in original packages—
Never used—Money-back Guarantee.
All Shipments will be forwarded by Ezpress
Collect if not swfficient postege included,

WELLWORTH TRADING CO.

560 W. Washington Bivd., Depl. SW-337, Chicago, Ill.

What Size Condenser or Resistor?

(Continued from page 674)

receiver must be selected so that their re-
actance will be equal to 1/50 of the value
of the isolating resistor in ochms, at & fre-
quency of 650 kec. For example, a plate
circuit isolating resistor has a resistance
of 5,000 ohma. The lowest frequency en-
countered in this particular circuit is 550
ke. (the low frequency end of the broad-
cast band). What capacity condenser
should be used?

From the table under the 500 kc. (the
closest to 550 kc.) column we find that a
006 mf. condenser would have a reactance
of 63 ohms, and that a .001 mf. condenser
would have a reactance of 318 chms. The
proper condenser to select would be the
006 mf. condenser, as it more closely ful-
fills the requirements of having a reactance
of 100 ohms or less at the lowest frequency
involved in the circuit. The condenser hav-
ing a capacity of .006 mf. with its resist-
ance of 63 ohms is ideal as its reactance
is actually less than 1/50 of the value of re-

. sistor R

Let us take another example, and select
the suitable capacity which i8 to be used to
prevent degeneration in the cathode circuit
of a pentode-type power tube. The normal
cathode biasing resistor of the tube is
known to be 400 ohms. Selecting a con-
denser with a reactance of 8 ohms at 50
cycles, the lowest audio frequency in the
circuit (assumed) which is 1/60 of 400
ohms, this would indicate the use of 400
mf. condenser, which is not available and
is entirely too costly and impracticable.
Therefore, there must be some minimum ra-
tio which can be used under conditions such
as this, which will give a reasonable degree
of efficiency and justify the use of the
capacity in the circuit.

Practical Versus Theoretical Values

Tests involving the efficiency of the re-
actance method of calculation, particularly

at low frequencies, proves for the optimum
operating conditions that the ratio of 1/50
is correct. However, for generel purposes,
where the value of R is very low and where
absolute efficiency of performance must
be sacrificed to some degree in order that
the components ordinarily available can
be used, a ratio of 1/10 will give results
that will be effective enough to justify
the cost. We find from the chart that an
80 mf. condenser would have a reactance
of 39.8 ohms at 50 cycles, which would sat-
isfy the operating condition 1/1¢ of 400
or 40 ohms. However, the standard con-
densers which are available for this pur-
pose would be of the dry electrolytic type,
and as these units are available in 50
and 100 mf. capacities today, it would be
wise to make a choice of the 100 mf. unit
which would have a reactance of 31 ohms.

It will be noted from the above that the
hard part of the problem in selecting the
condenser is that as R and the lowest sig-
nal frequency goes down, C must increase
in sizey thus increasing the cost of the
1solatmg network. This may brmg up a
point in the reader’s mind where in actual
practice 25 mf. dry electrolytic condensers
were used to prevent degeneration in pen-
tode tube bias circuits with apparently
satisfactory results. However, a 25 mf.
condenser at 50 cycles will have a reactance
of 63 ohms, and when used in conjunction
with 8 400 ohm resistor would not prevent
degeneration at B0 cycles, although it
would prevent degeneration at frequenc:es
HIGHER than B0 cycles. That is why
the use of a 26 mf. condenser apparently
decreases the effect of degeneration as
far as the ear is concerned, when con-
sidered from the angle of receivers and
loud-speakers with limited low audio fre-
quency range. It must be remembered
that the reactance of the condenser will
decrease with an increase in frequency and

Please mention SHORT WavE & TELEvISION when writing advertisers



RADIO’S

LIVEST MAGAZINE

RADIO-CRAFT is devoted to gen-
eral Radio in all its phases. to
Radio Servicing and to the ad-
vanced set builder and Radio Tech-
nician. Kinks show simple ways
out of diMeult problems. The Iat-
est radio equipment is INustrated
and described.

Edited by HUGO GERNSBACK

Ocer
175

Hlustrations

in Fach [Issue MONTHS 5100
FOR |

RADIO-CRAFT

99C Hudson Strest New York, N, Y,

YOU MUST
I-1IAVE THIS BOOK

] =)
SHORT WAVE |
COIL BOOK

=)

=

]

TR COL

g Short Wave Coil Data
for Every Conceivable
Short Wave Receiver

Price 25¢ i

RADIO PUBILICATIONS f
9 Hio fist Strevt
eV YyOonn

|'l‘ i3 new possiule for the expetimenter and
shiort wave anthusiast to obtain the most ex-
haustive data on short wave coli winding in-
formsation that has ever apDeared In Drint.

A3 evers experimenter who has ever tried to
huild a short wave set knows only too well by
experlence, the difference hetween a good amd
& puol receiver |8 usually found in the short
wave roile.  Very often you have to hunt
through copies of magazines. books, ete., to find
the Informatlon you rTequire,

Ietween the two covers of this hook you how
find every possible bit of Information on coit
winding tkat has appeared in print during lh_e
past two years, Ounly the most modern ‘‘dope’”
has een pubilshed here.

No duplication. lliustrations galore. giving
not only full instructions how to wind colls, but
dimentions, sizes of wire, ecurves, how to plot
them, oy means of which any eoil for any par-
tleulzr short wave set ean be figured in advance.
as to number of turns, size of wire, spacing, cte.

There hag never been such data published In
such easy accessible form as thls.

FRIENDS PESTER HIM

Dear Sirs:

T recelved vour Shart Wave Coll Book and am
very well pleasedt. 1 showed it to my radlo
friends and now lhey ate always pesterlng me
for ccil «ata, hl hi!

BERXNARD A, DFARELMANN,
11348 Ho. State Nt., Chicazo. 1L

RADIO PUBLICATIONS
. 97 Hudson Street, New York, N. Y.

Radio Publications, 87 Hudson Street. SWT-3-37
New York, N. Y

I'lease seml immediatels. Your Short Wave Coll Book, for
which I enclose 23¢ herewlth (eoin, ', &, stambs or money
order aceeptable}. Nook I8 to be sent prepald to me,

Name

Address .

Clty and State .. T
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thus become more effective.
nels used with the “average” short-wave
receiver, we find that we are not interested
so much in quality and if the response
above 150 cycles is satisfactory, then a
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In audio chan- |

compromise value of condenser capacity |

can be used in the interest of economy.
However, if you have a loud-speaker and
amplifier system that is capable of low
frequency reproduction, the difference be-
tween the two capacities, namely, the 100
mf. and the 25mf, will become more pro-
nounced, and the additional smoothness
of tone on low frequency passages makes
the additional expense justifiable.

Judging the Best of 2 Values

Some confusion may develop in the read- |

er’s mind as to the method of reconciliation
between the statement of having the ca-
pacitive reactance equal to 1/50 the re-
sistor value in ohms, as compared to hav-
ing the reactance equal to 1/10 of the value
of the resistor in ohms. Wherever possible,
the 1/50 ratio should be used and the 1/10
ratio used only at low audioc frequencies
when the value of R is limited by circuit
considerations and efficiency is not impor-
tant. Naturally, at high frequencies, it
is a very simple matter to obtain the

proper value of capacity reactance in re- |

lation to the resistance of R in ohms, so
that economical filters or isolating net-
works can be designed. However, at low
audio frequencies, where C must necessarily
be large to obtain a low value of reactance,
some compromise must be entered into to
fulfill the reactance requirements at the
lowest frequency encountered in the cir-
cuit. In very case, experimentation shows
that any ratio of less than 1/10 is prac-
tically wuseless and the condenser might
as well be left out of the ecireuit.

Information covering the proper value of
bias resistor isolator or voltage-dropping
resistor for any particular tube is seldom
available when needed. Thus, this is one
portion of the “R-C” problem that will re-
quire some figuring.

Many experimenters fail to take all of
the possible currents that can flow in a
cathode circuit into consideration. For
that reason the circuits of Fig. 3 are
shown. Note that the current flowing
through the cathode resistor is the sum
total current in that particular tube cir-
cuit. In all calculations be sure that you
have taken all possible curremts into con-
sideration when calculating the bias re-
sistor.

Practical Examples

Ohm’s Law should be part of every radio
experimenter’s background, So, while the
following may not be useful to some it
surely will be helpful to many. In all of
the following examples, “E" is the potential
in Volts. “I" is the current in Amperes.
{Not milliamperes). “R" is the resistance
in Ohms. “W?” is the power in Watts. Those
readers not familiar with the applications
of the law would do well to study the ex-
amples. Study the circuits of receivers
and see how the various resistor values
have been derived. This is excellent prac-
tice and the experience obtained will be
useful in solving the many problems en-
countered in building a receiver. Especi-
ally when you have to try to adapt mate-
rial already on hand.

The drawing of Fig. 4 illustrates the
three basic units—E, T and R. If any two
are known it is a simple matter to find the
value of the third by means of the follow-
ing:

E W
1. T: W
1]1“ 6. I ‘ R
2. R: I 7. E= § WxR
“_Y
3. E=IxR 8. EtrT
w
4. W=ExI 9. I= i)

W E* E?
5 W=DxRorR= 3 10. W=porR=y

Formula 1

| Known—Voltage and Resistance.
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BE WISE— KENYONIZE

Three New Innovations

Power Transformer Type T-207
Specially Designed For Oscillo-
graph Circuits Utilizing The New
Miniature 913 Tube.

+

End Power Supply Obsolescence
With A Triple Winding Trans-
former. Over 30 Voltages Are
Available Ranging From 400 To
3200 Volts.
Type T-658 175 MA
Type T-654 250 MA

Type T-659 350 MA
+

Our Transmitter Manual Is Prac-
tically A Hand-Book. Obtainable
For Twenty-Five Cents From Your
Local Dealer, Ask For Our New
1937 "T" Line Catalog.

+
Chief Engineer—Radio Section

Kenyon Transformer Co., Inc.

840 Barry St., New York, N. Y,

COMPARE BEFORE YOU BUY

QUALITY and PRICE of
BUD RADIO PROD

Secure Them From Your Jobber

Free 32 Page Catalog Sent You
Upon Request

Bud Radio Inc., Cleveland, Ohio |

STOPPANI C

A Precision instrument
made in Belgium. Pur-
chased by the U. 8
Goseenment @t more
than  $30.00 each
Ideal for Radio Ex-
perimenters lahor-
atory. also may be
used as a Gal-
vanometer f o r
detecting  elec-
trle currenta in
radie  elrcuits.
Ruby, jeweled,
solld lironze. 4
Inches square. fil-
ted in 2 hardwood
rase,

Also used 1 hunt-
ers and surveyors.

Our price nurld $4.50
2ac

GOLD SHIELD

17 West 80th Si.

o

PRODUCTS CO.

New York City
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THIS USEFUL AND ORNAMENTAL

WORLD-GLOBE LAMP

NEVER in the six years that SHORT WAVE
CRAFT has been published, have we found
anything that is as useful and ornamental as the
WORLD-GLOBE LAMP we now offer free to our
renders.

This useful, beautiful WORLD-GLOBE LAMP
measures 172" high. It has an attractive

colored shade, with nautical! and map designs, is 8°
is made of fine quality parchment, highly glazed, to assure long life.

damp cloth quickly removes dust from the shade.

colors, has a full meridian, and rotates. Hundreds of names—countries, cities, rivers,

MAIL COUPON TODAY!

SWT.3.37

SHORT WAVE & TELEVISION
99 Hudson Street, New York, N_ Y.

Gentlemen:

[{

( ) Enclosed find my remjttance of $2.50.
WORLD-GLOBE LAMP by express, collect.

Name

Enclosed vou will find my remittance of $2.50 (plus
cents shipping charges) for which enter my subecription
HORT WAVE & TELEVISION for one sear (12 issues).
This amount entitles me to 2 WORLD-GLOBE LAMD free. See
eLI:‘lr"t next te eoupon for shipping eharges on WORLD-GLOBE

1"lease send me the

SHORT WAVE & TELEVISION for MARCH,

WHAT THEY SAY
THE WORLD-GLOBE LAMP!
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ABOUT

All Admired 1t Wouldn't Take $15.00
Centlemen: m ’nm ot
1 m rfectly satls- Geptle mu.:»lved the
Ideal for fled with your GLOBE. Qiobe-Lamp and 1 am
LAMP, L is just what ve! much pleased
SHORT- o evh:ry Jald n::;uml; with 16 T e it is
WAVE |family and Triends have i M
: ldn't take
FANS! |in perfect condjtion. for it. The 1.:3;'»5&03
N Many thanks an the lon radie
best of good juck to you and 18 handy to glance
and SHORT WAVE at when I hear the
YES, THE . foreigN stations.
BTTRE AL ) Barnatatie Radio Sh
GLOBE William' Owens, Bartnias Ao s nop:
30 North Fifth Street. P.8.: Many thanks
REVOLVES! Bangor, Penna. for the lamp! WGH

Gentlemen:
also
on &

tiful =

in height and 16* in diameter. It
A slightly  Jdon
Hamm

The 6% " globe, printed in many Eriuady
9 Elm Street.
Mueriden. Connactlcut.

oceans and others are
clearly printed on the globe.

at the north pole.

desk, etc.

pounds.

GLOBE LAMP.

Address 2

city Rlate

dicated. If you ere located:
Coast add 70c; Forelgn Countries add $1.30.

if it contains cash, stamps. or currency.

Send remltiance in form of check or money order—reglster letter

|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Unique, Beautiful and Useful

The Giobe-Lamp arri
the magazl

to DXera on the
L 1 already h‘-ove a

The metal parts are finished in antique bronze.
under the base, therefore it may be placed anywhere, without fear of marring table,

Any excess

ved today.
ne. Congratula.

mium so unique,
above alt wu. I,

Very Well Pleased
G T Yty well Pleased with
we eal
Globe.Lamp. It Presents hand-
some and Novel a

ost  Attractl s

1l and SHORT wk‘\?‘nucmﬁ

for l"z':?o ia a real in.
:c:’ﬂlllm E. Sloan, Jr.,

Rochester. New York:

The weight of the WORLD-GLOBE LAMP is nearly three pounds.

Only a limited number of WORLD-GLORE LAMPS are available,
without delay in order to Insure receiving your free gift.

How to Order Your WORLD-GLOBE LAMP

Simply fill in the coupol at the left and mail together with check or money order.
coin Is sent. To cover shipping charges on WORLD-GLOBE LAMP, add to your remittance the amount in-

: East of the Mississippi add 33 cents; Betm‘ ti'l.the Mississippl and the West
wll

RUSH THE

Another feature on this WORLD-GLOBE LAMP is the movable hour scale found
This permits determining the correct time in any part of the world.

A piece of heavy green felt is glued

When packed for shipping. six

Here 12 the way to get this beautiful prize. FIII in the coupon in the left hand corner—eut it out and
mall it to us together with your remittance of $2.50. You will recelve & full vear's subscriplon (12 months}
to SHORT WAVE & TELEVISIOGN—the greatest short-wave magazine i the world today. 1n addition, we
will send you absolutely FREE one of these handsome WORLD GLOKE LAMPS. 0ld subseribers may renew
their subscription now for ancther year following expiration of thelr present one and still receive this WORLD-

Take advantage of this offer
COUPON TODAY.

Register letter if cash or

SHORT WAVE & TELEVISION, 99 Hudson Street, New York, N.Y.

BACK NUMBERS
SHORT WAVE
70c

CRAFT
MAILED PREPAID

For a limited time only, and as long as
they last, we will send you six back num-
bers of SHORT WAVE CRAFT assorted,
your choice, for 70 cents.

The usual price for six copies would be
$1.60 and most publishers charge a higher
price for back numbers over one year old.

We can supply only the following
back numbers: Dec, 1980; Feb., April.
June, Oct_, 1981; Oct., Nov., Dec., 1933;
Jan., Feb., Mar., April, May. June, July.
Aug., Sept., Oct_, 1934; 1936—All issues,
except February; 1986—All issues: 1937
—All issues to date.

If you do not specify copies we will
use our own judgment in sending as-
sorted numbers to fill your order. Note
we cannot exchange the copies for ones
that have been sent to you.

Practically every copy of SHORT
WAVE & TELEVISION contains impor-
tant information that you should have.
Here in a chance to get those copies.

As we have only a small supply of back
numbers on hand. th's offer will be with-
drawn as soon as they have been sold.

We accept U.S. stamps, U.8. coin, or
money order. Rush your order today.

SHORT WAVE &TELEVISION

99-101 Hudson Street New York, N. Y.

SHORT WAVE & TELEVISION 8-37

99-101 Hudson Street, New York, N. Y.

Gentlemen: 1 enclose herewith 70e, for which you

are to send me six back number cobies of SHORT
WAVE & TELEVISION ap follows i crcmesererermrcommans com

Name

Addrezs

City State.

Unknown—Current.
Example-—3 Volts appears across a 300
ohm resistance. What current is flowing?

Sqution—3—g0 .01 ampere

Answer 10 milliamperes

Formula 2

Known—Voltage and Current.
Unknown—Resistance.
Example—What value “R” for biasing a

2A5 tube? The voltage drop should be
16.5 volts. The cathode current is .034
ampere.

Solution—:losT'i' = 485 ohms.

Formula 3

Known—Current and Resistance.
Unknown—Voltage.

Example—The screen circuit of a tube
draws .0005 Ampere. A resistor of 500,-
000 ohms is used as a isolator and voltage
drcppin’(“g!l resistor. What Voltage will drop
across the resistor?

Solution—.0006 (ampere) X 500,000 (ohms)
= 250 Volts

Formula 4
Known—Voltage and Current.
Unknown—Watts.

Example—The above 500,000 ohm resistor
has a current of .0005 ampere flowing
through it. What wattage will be dissi-
pated in the resistor when the voltage drop
is 250 Volts?

Solution—250 Volts X.0006 ampere = .125
watt.

Formula b

Known—Current and Resistance.
Unknown—Watts.

Example—As in the above problem a cur-
rent of .0005 Amperes flows through a
500,000 Ohm resistor. What is the Wattage
dissipation ?

Solution—I17=.00000025

IR .00000025 X 56500,000 = .125 wait.

Formula 6
Known—Wattage and Resistance.
Unknown—~Current. '
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Example—The 300 Ohm resistor of For- |
mula 1 is rated at 1 Watt by the manufac-
turer. What is the maximum permissible i
current through the resistor?
W w1
Solution—I= ‘ ® R~ 300 =.0033

v .0033=.057 ampere (or 57 Milliamperes.)

Formula 7 I

Known—Wattage and Resistance.
Unknown—Maximum permissible
drop across the resistor, . |
Example—A 5000 Ohm resistor is rated at
20 Watts. What is the maximum voltage
drop permissible across the resistor?
Solution—.5000 X 20 =100000

V100000 = 316 (Volts).

Formula 8

Known—Watts and Current. .
Unknown—Voltage that will cause resistor
to dissipate rated Wattage. |
Example—A resistor is rated at 20 Watts.
The current flowing through it is known
to be .01 ampere, What voltage will cause I
the resistor to dissipate rated wattage?

Voltage

Solution— —(2)—(% =2000 (volts.)

Formula 9

Known—Watts and Volts, o
Unknown—Current flowing when unit 1s
dissipating rated Wattage.
Example—In the above Formula 8 the
voltage is 2000 volts. The rated wattage
is 20. What current flows when the re- |
sistor is dissipating rated wattage?
Solution—2—(2)-g—0-=.01 (Ampere) or 10 milli-
amperes.

Formula 10

Known—Resistance and voltage.
Unknown—Wattage. .
Example—The resistor of formula 1 is &
300 ohm umit. The voltage drop across it
is 3. What wattage is the resistor dissi-

pating? E' 3x3 1
Solution-—ﬁ- =300 = 300 .03 (watt)

Having covered all of the applications of
Ohm's law and armed with the tabulations
of Fig. 5 we can combine these useful tools
and make intelligent “R-C” selections.

Can Short Waves

Prevent “Lost” Planes?
(Centinued from page 663)

halfway across one of our smaller states),
away fromr the last location report.

Another scheme suggested by the writer
is to have a distinctive radio signal for each
plane, and these signals could be trans-
mitted continuously or at very short inter-
vals of a few minutes and the individual
signals recorded at the ground stations.
Of course, with a large number of planes
flying over our various air routes, it might
be objected that this scheme would require
too many different signals, but in view of
the fact that only a few planes would be
flying over a certain 100 or 200 mile section
at one time, this plan would seem to be
within the realm of practicability. Fig. 1
graphically shows this idea.

Reports state that the pilot of the plane
which crashed on a mountain-top at Port
Jervis, thought he was over Camden, New
Jersey, (about 100 miles distant) and he
there¥ore reduced his altitude and was look-
ing for the Camden Airport. In the same
breath, the pilot had gotten off the Wash-
ington and Newark radio beacon paths, and
was off the beam at least 50 miles. Some
reports say that he was heading for the
Newark Airport; in any event, if one of
the new Simon radio-direction finders had
been installed on the plane, and considering
that high winds and bad visibility had
forced the plane off the beacon path, he
could have quickly determined his location
by taking a radio sight on_a broadcast sta-
tion or two. The regular short-wave broad-
casting stations such as those at Bound
Brook, N.J., or some other stations which

|
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would have given him a triangulation check.

The Simon direction finder has been so
perfected that even the distance from the
radio transmitting station can be read on
the instrument. But this instrument costs
an appreciable sum and it takea time of
course, for the aviation companies to
satiafy themselves that such an instrument
is accurate and reliable. Another reason
why this i8 mentioned, is because of the
fact that considerable radio research work
is carried out by radio engineers connected
with the aviation interests and it would
seem that research in this direction should
be speeded up.

With bad visibility, and not knowing his
exact location, the pilot of a plane more
than once has crashed into a mountain as
occurred at Port Jervis recently. Scientists
have long busied themselves in trying to
perfect an altitude meter that would indi-
cate the presence of a mountain, and some
years ago a radio type instrument was
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demonstrated by engineers of the General
Electric Company. Of course, it could oc-
cur that a plane fitted with the best type
of altitude meter could be flying over level
ground and in another minute or two strike
& mountain, a radio tower or other struc-
ture. The only way to prevent this is
possibly to use either a sound wave or radio
wave echo system, such as that employed
on the S. S. Normandie for detecting ob-
stacles ahead of it

In this way the pilot, providing he was
flying off the beacon signal and with bad
visibility could switch on the echo obstacle-
detector and be shooting out short waves
(or a sound wave) ahead of the plane. Any
reflected echo, such as would result if he
were flying toward a mountain, would cause
an instrument to announce this fact im-
mediately.

Another possibility of checking an acecu-
rate mark on the location of a plane and
utilizing short waves might be patterned

after the method now used by the govern-
ment weather bureau experts, and by
means of which the location and altitude
of a trial balloon is checked for consider-
able distances and long after the balloon
has passed out of sight. Fig. 4 shows a
triangulation method whereby signals radi-
ated from the plane, possibly from a special
transmitter giving a constant stream of a
certain predetermined type of signal is con-
stantly “spotted” by the ground stations.
A system somewhat similar to the one here
discussed is used in checking planes by
radio in their flight across the Pacific. Fol-
lowing up this idea from another direc-
tion, we have just received pictures and
data on a new German ultra-short-wave
surveying instrument, which has been de-
veloped to a very high state of precision.
A variation of this device might be worked
out to keep track of planes in flight. An
article on this new radio surveying device
will appear shortly.

Television Images Seen 70 Mi. from Transmitter

New York and other large cities. In other
words, due to radio shadows, absorption,
etc., due to steel-frame buildings, in which
thousands of apartment dwellers reside, it
does not seem—from the fleld tests made
by engineers in the past few years, that
anything like uniform reception of image
signals will be obtained by those attempt-
ing to use television receivers in office or
residential buildings in a city like New

ork.
Most frobab]y, at least for the first few
yvears of television, we will not have to
pick-up more than one frequency; in this
case an elevated aerial of the dipole type
for instance, may be erected on top of an
apartment, hotel, or office building, and the
image signals piped through a suitable
lead-in or concentric cable to a series of
transformers or other coupling devices, and
to which the respective television receiving
sets will be connected. Thus tomorrow, if

(Continued from page 663)

you should purchase a television receiver
and wish to use it in one of the steel-frame
buildings in a city, it will probably be the
case that instead of erecting your own an-
tenna (or trying to use a dipole right in
the apartment or office, and possibly having
to move the set or the aerial around to a
number of different locations, in order to
pick up a sufficiently strong signal) that
you will simply connect the television re-
ceiver to an antenna terminal or an outlet
provided for your apartment or office.

As we go to press, a radio experimenter
in New York City, states that he has
actually seen television images reproduced
on one of the new small cathode ray tubes
measuring about 6-inches long. By placing
a magnifying lens in front of a small
cathode ray tube, and providing the effi-
ciency of the cathode tube is improved to
the point where a good brilliant image is
produced, the secret of the low-priced pop-

ular television receiver which the public
is looking for and will demand seems to
have been found.

We recently described one of the new
German television receivers which utilized
this principle, but the cathode tube was not
as small as the new one now available on
the American market and supplied specifi-
cally for use in oscilloscopes for studying
wave patterns.

A television receiver, employing a cathode
ray tube anywhere from 12 to 24 inches in
length and costing from $20.00 to $40.00,
will not make television very popular with
the general public, especially when a re-
placement tube has to be purchased. It may
take considerable laboratory research but
the “handwriting is on the wall” and this
small cathode ray tube, costing but a few
dellars, is going to be the real secret of
tomorrow’s television receiver for Mr. John
Q. Public.

Please mention SHORT WAVE & TELEVISION when writing advertisers
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tinents have been worked in an hour,
Africa being the stumbling block for WAC
at the time. The station is now WAC
several times, WBE, and the O.M. is an
original foundation member of the Rag
Chewers Club. To date 54 countries have
been worked in all continents. Some 2400
contacts have been made, using never more
than a 202 or 210. The aerial is a single-
wire, with small counterpoise, in a poor
location but is always used.

Harold L. Hobler,

202 Campbell Street,

Rockhampton,

Queensland,

Australia.

He Finds Our Sets O.K.!

Editor, SHORT WAVE & TELEVISION:

I wish to congratulate you upon some of
your fine circuit designs. 1 have built
quite a few sets from your plans, such as
the Oscillodyne, Pocket Set, and Mano-
coil. All of these sets work f.b. (Fine Busi-
ness.)

I am now using a set consisting of a 57
detector, 56 first audio, pair of push-pull
2A5 amplifiers, and an 80 rectifier. This
was built from parts of different circuits
which 1 found described in Short Wave
Craft. 1 have heard all of the American
short-wave stations and all of the English
G's and German D2's. I've also heard EAQ,
2RO, T1PG, CRCX, YV2, RC-COCO-COCD,
YV3RC, HP5B, CJRX, LKJ1, VK3LR,
HF4ABC, HJ1ABB, H13U, YV5RMO.

1 have also received seventy-five police
stations and approximately one hundred
amateurs. This is a total of about 250
short-wave stations, not counting CW—I
must say that Short Wave & Television is
the best radio magazine on the market hi-hi.

D. R. King,
6931-1st Ave., No.
Birmingham, Ala.

He Enjoys Every Page
Editor, SHORT WAVE & TELEVISION:

I am taking this opportunity to express
my opinion in regards to the Short Wave
& Televizion magazine.

I have been very much interested in radio
for about five years. My brother is a
“HAM” and has a ticket. His call is
WIJUZ. About a week ago he received
a special privilege of which he applied for,
from the A. R. R. L. This is the official
QRR emergency “key-station” ticket of
this district. He is on forty, twenty,
eighty, and five meters, with most of the
work being done on the five-meter band
at the present time. He uses an RCA-
ACR-136 receiver.

I, as yet, am not a licensed “Ham” but
I intend to get my ‘“ticket” in a very short
while. 1 feel that I have had quite a good
deal of experience with my brother’s “rig,”
and all that is holding me back from get-
ting a license at the present time is the
amount of school work that takes up most
of my time.

1 have greatly enjoved Short Wave &
Television for a number of years, because
of its up-to-date and well-written material.
I usually buy it every month and read every
page of it with the greatest of enjoyment.
I am glad to be able to find and to buy
such a useful, up-to-date magazine.

I have a General Motors six-tube receiver
that will go as low as sixteen meters, cov-
ering all the amateurs and foreign short-
wave stations. I am intending to get a
Ham receiver that will be able to give me
a great deal more bandspread and I hope
more DX. At the present time I will man-
age to pull through a few G5's and VE’s
without complaining toe much., Hi/

Hulbert Irving Wit,

38 Burr Road,

Newton Center, Mass.
(Swell! Hulbert, let's hear more!—Ed.)
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o o o SHORT WAVE ESSENTIALS
FOR MEMBERS OF THE SHORT WAVE LEAGUE o « «
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Application for Membership
SHORT WAVE LEAGUE

SHORT WAVE LEAGUE 3.92
99:101 Hudsen Strest. New York. N. Y.

1, the underslfned. herewith desire to apply for mem-
bership in the BHORT WAVE LEAGUE. In joining the
LEAGUE I understand that 1 am not ssseased for mem-
bership and that there are no dues and no fees of any
kind. 1 pledze myself to abide by all the rules and reg-
ulations of the SHORT WAVE LEAGUE, which rule
you are o send Lo me on receipt of this spplication.

1 consider mysel! belomging to the following class {put
an X in correct spice): Bhort Wave Experimenter {J
Bhort Wave Fan [] Badio Engineer [] Student O

1 own the following radio equipment:

Transmlitting

Call Latters
Receiving

Name ...

Address

City and
Country

Neadm == = -

| enclose 10c for and handiing for my Member-
e Cortndate, T Tentase &

A FEW WORDS AS TO THE PURPOSE OF
THE LEAGUE

The SHORT WAVE LEAGUE was founded
in 1930. Honorary Drirectors are as follows:

Dr. Lee de Forest, John L. Reinartz, D.
E. Replogle, Hollis Baird, E. T. Somerset,
Baron Manfred von Ardenne, Hugo Gerns-
back, Executive Secretary.

The SHORT WAVE LEAGUE is a scien-
tific membership organization for the pro-
motion of the short wave art. There are
no dues, no fees, no initiations, in connec-
tion with the LEAGUE. No one makes any
money from it; no one derives any salary.
The only income which the LEAGUE has is
from its short wave essentials. A pamphlet
setting forth the LEAGUE’S numerous as-
pirations and purposes will he sent to any-
one on receibt of a 3¢ stamp to cover
postarge.

FREE MEMBERSHIP CERTIFICATE

As soon a8 you are enrolled as a member,
a beautiful certificate with the LEAGUE'S
geel will be sent to You. providing 10c in
stamps or coln is sent for mailing charges.

Members are entitlel to preferential dis-
counts when I:auylngll radioc merchandise from
numerous firms who have agreed to allow lower
prices to ali SHORT WAVE LEAGUE wmem-

& |

F - $ho Wave £engue

Ot o Doastons NMesting Kald on
T Yl oty T Yok n 1 Lted
Statss of Consnasm. ths Short Wane Lrngue
b olunted

Joho § Tiller

o dams of s Lusgus
e Wty whiorod, thee contfcats Kias
l_.g....u,..,:.:-,-d-ud-

| EEE——

It you wish your name en@raved on the Free member-
thip certificate, as illustrated above, please send 25e
to cover coat.

SHORT WAVE ESSENTIALS LISTED HERE SOLD
ONLY TO SHORT WAVE LEAGUE MEMBERS
They cannot be honght by anyone unless

he has nalready enrolledd as one of the mem-

bers of the SIHORT WAVE LEAGUE or signs
the blank on this page (which auntomatically
enrolls him as a member. always provided that
he i8 a short wave experimenter. a short wave
fan, radio engincer, radio stud-ut, ete.).
Inasmuch &s the LEA' UE is internaticnal,

it makes no difference Whether you are a

citizen of the United States or any other

country. The LEAGUE is open to all.

SHORT WAVE LEAGUE LETTERHEADS

A beautiful letterhead has been designed for members’ corre-
spondence. It is the official letterhead for all members. The letter-
head is invaluable when it becomes necessary to deal with the radio
industry, mail order houses, radio manufacturers, and the like; as
many houses have offered to give members who write on the
LEAGUE'S letterhead a preferential discount. The letterhead is also
absolutely essential- when writing for verification to radio stations
either here or abroad. It automatically gives you-a professional

standing. 50
A—SHORT WAVE LEAGUE letterheads, per 100......... C

RADIO MAP OF THE WORLD AND STATION FINDER A—Sbc per 100

The finest device of its kind published. The world's map on heavy
board is divided into 28 sections, while the rotary disc shows you
immediately the exact time in any foreign country. Invaluable in
logging foreign stations. Also gives call letters assigned to all
nations. Size 11"x22",

C—Radio Map of the World and Station Finder

GLOBE OF THE WORLD

This highly important essential is an ornament for every den or
study. It is a globe, 6 in. in diameter, printed in fifteen colors,
glazed in such a way that it can be washed. This globe helps you
to intelligently log your foreign stations. The base is of solid
walnut, and the semi-meridian of a nickel-like metal. Entire device
substantially made, and will give an attractive appearance to every
station, emphasizing the long-distance work of the operator. 89

D—Globe Of the World .. ..oeeeuserenessrnsonns Prepaid 99C

SHORT WAVE LEAGUE LAPEL BUTTON

This beautiful button is made in hard enamel in four colors, red, white, blue
and gold. It measures three quarters of an inch in diameter. By wearing this
button, other members will recognize you and it will give you a professional air,
Made in bronze, gold filled, not plated. Must be seen to be appreciated. 35c

E—SHORT WAVE LEAGUE lapel button.........cccn. Prepaid

EE—SHORT WAVE LEAGUE lapel button, like the one described

above but in solid gold Prepaid O

SHORT WAVE LEAGUE SEALS
These seals or stickers are executed in_three colors and measure 1% in. in

diameter, and are gummed on one side. They are used by members to affix to C—15s sash
stationery, letterheads, envelopes, postal cards and the like. The sea! signifies
that you are a member of the SHORT WAVE LEAGUE. Sold in 25 lots or
multiples only.
G—SHORT WAVE LEAGUE eeals................per 25 Prepaid ——

SHORT WAVE MAP OF THE WORLD

This beautiful map, measuring 18x26 in. and printed in 18 colors is indis.
pensable when hung in sight or pPlaced "under the glass’ on the table or wall of
the short wave enthusiast. It contains a wealth of information such as distances
to all parts of the world, political nature of the country in which a broadcast
station is located. etc., and from the manner in which the map is blocked off
gives the time in different parts of the world at a glance. 25

. F—SHORT WAVE Map of the World Prepaid «9C

PLEASE NOTE THAT ABOVE ESSENTIALS ARE SOLD ONLY TO
MEMBERS OF THE LEAGUE—NOT TO NON-MEMBERS.

Send all orders for short wave essentials to SHORT WAVE LEAGUE,
99-101 Hudson Street, New York City.

If you do not wish to mutilate the magazine, you may copy either or both
coupols on a sheet of paper.

SHORT WAVE LEAGUE 99-101 Hudson St., New York, N. Y,
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BEHORT WAVE LEAGUE. 99-101 Hudson Btrest. New York. N. Y.
Geatloinea

1 am already an sarolled member in the SHORT WAVE LEAGUE 0O
1 am & mow membur and atiach my applisation to thi
Plosss send ms the follewing shert wave saseariale oo )

for which T ensloss § herawith.
(The LEAGUE necents monsy order. sash or new T. B Bampe in say desemination. Rogieter ensh and riampe.)

Narea

Address

Clty aad Btate

3-87

Country

Please mention SHORT WaAVE & TELEvisSION when writing advertisers
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BEHIND THE
NEW CATALOGUE

Behind the new National Catalogue
is a group of fine products that
show in every detail the twenty-two years experience that guided their
design. National has always stood for quality. The small group of trans-
mitter parts shown above are representative of the entire National line,
for each National part has a specialized fitness, each does its task

superbly well. Send tor your copy of the new catalogue to Dept. S.W.

NATIONAL COMPANY, INC., MALDEN MASS




WORK

BILL, YOURE ALWAYS
FOOLING WITH RADIO——

OUR SET WON'T /”\
— WILL &;}4
YoU FIX IT? ) L‘j

I'LL TRY, MARY,
ILL TAKE IT
HOME TONIGHT

\f:t.

)

el

1 CANT FIND OUT HELLO, BILL— GOT A

i

HELLO JOE - WHEREVE

BHAT S NETER=" e TOUGH ONE YOU BEEN LATELY— | )00 0 TAKE THEIR COURSE, 1VE GOT | | “THAT TEST? IT5
GUESS I'LL MAKE A TO FiX 7 AND WHERE DID YOU | 4 500 RADIO JOB NOW. LETS MAKE A A GOGD ONE
FOOL OF LET ME LEARN CIRCUIT DISTURBANCE TEST - STARTING WITH |\ o
T 7 THE AUDIO OUTPUT STAGE
4 PRLF BEFRER AT / /_,/ AND TESTING EVERY STAGE " fa
WITH MARY ABOUT Tt % ’; RIGHT BACK TO THE [
RADIO? - ANTENNA. LIGTENEFOR Z_\ 5
~ THE CLICKS WHEN 1 - pY
/ \\/ “AP THE GRID LEADS LA,

SAY~ WHERE
PID YOU LEARN

- —
{VE BEEN STUDYING RADIO AT HOME, BILL,
WITH THE NATIONAL RADIO INSTITUTE. YOU

74
Y e e )

I'VE SEEN THEIR ADS
BUT | NEVER THOUGHT 1
COULD LEARN RADIO AT

HERES THE TROUBLE,BILL, IN THE
FIRST I.F. AMPLIFICATION STAGE. |

COURSE
LEARNED THAT TEST EVEN BEFORE

I'M CONVINCED NOW THAT THIS

@PLETE. I'LL ENROLL NOW

AVIATION RAPIO, POLICE

RADID, TELEVISION,
ELECTRONIC CONTROLS -

RADIO 1S SURELY GOING

OR GET A JOB
WITH A RADIO
BROADCASTING OR

1S PRACTICAL AND

="

1 STARTED TAKING THE COURSE, HOME=-~1'LL
BilL. IT'S DESCRIBED IN A MAIL THEIR
FREE LESSON WHIGH THE COUPON RIGHT AND
NATIONAL RADIO INSTITUTE REAL

SENDS YOU WHEN
YOU MAIL A

Z
'A/}' COUPON FROM
L

ONE OF THEIR ADS
L _—

OR

RADIO SETS

LouD SPEAKER SYSTEMS

PLACES. AND THE

TRANSMITTING

THEN | CAN MAKE STATION NATIONAL RADIO

MONEY SERVICING 1. ¥4 WSTITUTE Has TRANED
<, HUNDREDS OF MEN
i,./ FoR Jogs IN RAD0

7

INSTALL AND SERVICE

I

(YES, 1 WILL SEND YOU MY LESSON
ON RADIO SERVICING TIPS

FREE 7O SHOW YouU HOW PRACTICAL

IT /S TO TRAIN AT HOME
Lron A GOOD RAD/O JOB

I HAVE TRAINED MANY MEN TO START
A SPARE TIME OR FULL TIME
RADIO SERVICE BUSINESS
WITHOUT CAPITAL

Do you want to make mare mone¥? I'm s0 sure that 1 ean
truln you at bome In your spure tlme for & good Itadio
Job that I'll send you a sample lesson ubsolutely FREE.
Examlne it. read it, see for Yourself how easy it Is to un-
dergtuixdmaren il you've pever had uny technlcal experlence
or training.

ment and show you how
te condyet experiments and
build cirewits which {lus

practical Radlo cxperience w

In addition to my Bumple

spure time and full tlme opportunities und those coming GOING AHERD
:r': Television; tells aboyt my Tralning in Kudlo and Tele- S0 FAST
e

Many Radlo Experts Make §30. $50. $75 a week
Radio broadeasting stations employ engineers, operators.

setusl letters from miea 1
they are dolng and earning

£ ' :
statlon managers und pay up to $5.000 m yeur. Spare time YOU! Mail THE COU \l:’(?\ in an envelope. or haste It

Radio set servieing pays a5 much as 3200 to $500 a year.  on 4 venny posteard NO
Full time Radie servieing jobs pay as mueh as $30, $50,
$75 a week., Many Radio Expefts own and operate thelr
own full time or part time Radlo saies and ser¥ice busl-
nesses. Radio manufacturers and jobbers employ testers.
inspectors. foremen, engiheers. servicemen. paying up to
26.000 u year. Radio operators on ships get good pay
and see the world besldes. Automoblle, noiice. aviation,
commercial, Radio, and loud speaker s¥stems offer good
opportunities mow und for the future. Televislon Dromlses
many good Jobs seon. Men I have tralned are holding good
jobs in all these branches of Radlio.

Dept. 7CB3,

Washington. D. C. ¥

Many Make 35, §10, $15 a Week
Extra in Spare Time
while Learning

Practleally every neighborhood needs
a good spare thme serviceman. The
day vou enroll I start zending you
Extra Money Job Bheets. They show
you how to do Radio Rebalr jobs
that you can cash in on quickiy.
Throughout your tralning 1 send you
plans and ldeas that have made good
spare tlme .money—from 3200 to
€500 a Year—lor hundreds of fei-
fows, 1 send you special Rudlo equip-

trate lmportant ltadlo prinelpies. My training gives you
Get My Lessan and 64-Page Book FREE—Maill Coupon.

64-page Book. *“Rleh Rewards in Radlo.”’
to any fellow over 16 years old. My book describes Radlo’s

vislon: tells ubout my Money Back Agreement; shows you

J. E. SMITH, Pres, National Radie Institute,

THANKS! (T CERTAINLY |5
£ASY TD LEARMN RADIO THE
N.R.l. WAY. 1 STARTED ONLY
A FEW MONTHS A%0. AND I'M
ALREADY MAKING COOD MONEY.

“THIS $PARE TIME _—
WORK 1S GREAT
‘E ;
By el s

YOU CERTAINLY KNOW
RADID. SOUNDS AS
GoOD AS THE DAY
{ BOUGHT IT.

J. E. SMITH, President
Natlenal Radio Institute

OM BiLL- I'M SO
GLAD | ASKED YOU
110 Fix OUR RADIO.
1T GOT YOU STARTED
THINKING ABOUT
RADIO As A CAREER,
AND Now YOU'RE

OUR WORRIES ARE OVER.
It MAKING GOOD MONEY
NOW, AND THERE'S A
BIG FUTURE AHEAD

hile learning.

Lesson. I will send you my
Both are free

have rrained, telllng what
Find out what Ruadio offers

p mar Tois Now Y= HEEY.
b MaiL This Now Y= ZIIESY

i |
[ J. E. SMITH, President, Dept. 7CB3, [
National Radio Institute. Washington, D. C. I
Dear Mr. Smith: Without obligation, send me a sample lesson and l
your free book about the spare time and full time Radio epportuni-
ties. and how I can train for them at home in spare time. ]
{Please write plainly.) l
Name Age. '
]
Address l
City . . State. ... 14x1 !

L-----—---—----------W-HJ




