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ECTOR-AMPLIFIER
MBbE c299
PATENTED

v The Ideal

CHICAGO

e il £

TUBE

for
Vacation

I 1
T the seashore—in one of vur great national
parks, or while motoring you will find the
Cunningham Dry Battery Detector and Ampli-

fier, Type C-299, the ideal Tube for your port-
able receiving set.

The special filament of this tube having a cur-
rent so low that it may receive its supply from
standard No. 6 Dry batteries or even from or-
dinary flashlight batteries, makes possible this
entertaining application of Radio in places far
remote.

Your dealer can give vou useful suggestions for the

purchase ov construction of a highly efficient. and prac-
tical portable Radio Set. Make this a Radio Swmnnier.

il Cunningham C-299 Detector and |||
Amplifier Tube
C-299 3 volts .06 amp. Dry Battery
Detector and Amplifier.........._....... $5.00 I
Other Cunningham Radio Tubes
C-301A—6 Volts 1-4 amp. Amplifier..$5.00 |
C-300—6 Volts Gas Content Detector.$5.00
C-11—1.1 Volts .25 amp. Dry Battery
Detector & Amplifier, Special Base $5.00 |
C-12—Similar to C-11 with standard
l DASE frinf $IEEEREEEEECEEEEE e 34 o - $5.00 |

o Cunningham tubes are covered
Patent Notices by patents dated 2-18-08, 2-18-12,
12-30-13, 10-23-17, 10-23-17 and others issued and
osending. Licensed for amateur, experimental and en-
tertainment use in radio communication. Any other
use will be an infringement.

Cunningham 40-page Data Book fully explaining
care and operation of Radio Tubes now available
by sending 10c in stamps to San Francisco office.

?fr -

°

7L tece £ ‘:Zcff
# \\)

Branch 182 SECOND STREET Branch

Home Office:
SAN FRANCISCO NEW YORK
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IN Rapio HEADSETS

As in Transportation, American Gen-
ius has progressed from the old-fash-
ioned, clumsy, obsolete phones of un-
certain accuracy to the modern

TOWER'’S SCIENTIFIC
HEADSET

Lightest of all in wei-ght, higher re-
sistance, with elimination of distor-
tion. Longer cord (full 5 ft.)

With increased production follows
pricereduction. Asthe LARGEST
EXCLUSIVE MFGRS. of head-
sets in THE COUNTRY, we are
able to produce the TOWER’'S
SCIENTIFIC Headset at the low
price of $2.95.

Companies of more limited pro-
duction could not afford to sell

p/y_ga few  such quality phones at anywhere
Cesnrls Posfage near this price. -

%UR PROTECTION

W

Every set tested and approved by licensed radio operators. Every set covered with
money-back guarantee.

Production, over one million double headsets for this season.
Order at once by post card and we will ship immediately by Parcel Post C. O. D.

fIHE’IbWERMFG (0.

”‘“"Brookhne Ave Boston Mass.
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TRADE MARK
REG.US. PAT.OFF

"A slight deviation leads to
a great error.”
— Confucins

In tuning in the distant sta-
tions there must be unfailing
precision. The Grebe Ta-
pered Grip Dial gives that
precision.

Grebe Regenerative
‘Receivers are licensed
under Ar'mrstrong U.Ss.
Pat. No. 1,113,149,
Qct. 6, 1914

147

r I‘HE first tuning dials were ungain-

ly in appearance and crude in
performance. Some years ago this
company perfected the Tapered Grip
Dial, moulded from lustrous black
bakelite, that has since become stand-
ard equipment on all Grebe Receivers.

This and other details of Grebe
craftsmanship are fully protected by
patents granted and pending.

Ask your Dealer or write us

A. H. GREBE & CO., Inc.
Van Wyck Blvd. - Richmond Hill, N. Y.
Western Branch: 451 E. 3rd St., Los Angeles, Calif.

N
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RADIO NEWS READERS’ BUREAU

Time and Postage Saver

N every issue of RADIO NEWS If the advertiser requires any money or
you undoubtedly see numerous stamps to be sent to pay the mailing
articles advertised about which you charges on his catalogue or descriptive
would like to have further information. literature, please be sure to enclose the
To sit down and write an individual correct amount with the coupon.

letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite

We will transmit to the various adver-
tisers your request for information on
their products.

a task. ] ] ) )
This service will appear regularly
As a special service to our readers, we every month on this same page in
will write the letters for you, thus sav- RADIO NEWS.
ing your time and money. If there is any Manufacturer not ad-
Just ‘write the names of the products vertising in this month’s issue of
about which you want information, and RADIO NEWS, from whom you
to avoid error the addresses of the man- would like to receive literature, write
ufacturers, on the coupon below and his name, address and the product in
mail it to us. W the special section of the coupon below.
TEAR ALONG THIS LINE

READERS’ SERVICE BUREAU,
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product as

advertised in the ... issue of RADIO NEWS,

If Catalogue

of complete

- - List here specific article on SR
— R which vou wish literature, | line is want-
- ed, check in

this column

1f you desire any special information from a manufacturer whose advertisement does not appear in this month’s

issue, use this space.

If you arce dealer
check here.
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?/\ Watch

for these
Departments
in the

MOTOR
CAMPER &
TOURIST

THE OPEN ROAD

One of the most valuable departments in
this magazine is “THE OPEN ROAD.”
Each month, in this department, are shown
different important highways and routes in
the United States in map form so that in a
short time anyonc can become familiar with

the best highways in the country. H ! VE Y
CAMPSITES .
This department is for the man who wants p
to camp in the outdoors on his motor trip. .

It shows the number and location of camp-
sites in every state in the Union. R

A New Magagzine Is Now On All
Newstands

PARKS ;

One of the most desirable featurcs of
touring in America is the prevalence of

Nt P R o Special depart Ask the nearest newsstand dealer to let you see
ment for these places. a COpY.

RADIO IN CAMP ' This magazine tells you how to get the most
This1 is‘an_ unusuall _depar;x_nent for‘ the from your car.
ant adjunct ltgtcti?tféot?r teip. Tt s com: It is the most beautifully printed magazine in
piled by a staff T s io Ex- . . .
Derts 1Y fimenicas (e foremost Radio America, 64 Pages, Printed in four colors and all
ROADSIDE REPAIRS Rotogravure with hundreds of pictures.

Every autoist will welcome this depart- It iS Edited by H' GERNSBACK’ Editor Of
ment as a friend in need when the car RADIO NEWS’ SCIENCE and INVENTION,

breaks down on the road. Every line in it

is of value to every motorist. and PRACTICAL ELECTRICS.
AROUND THE CAMP-

FIRE
New and interesting things that come up
from day to day and are of value to the -

motor traveller are in this department. It

is a section of the book in which the reader
always feels a personal interest. P
NEW ACCESSORIES

A department for the Motor Car in which

every new and worthy accessory of value to
the Motor Camper and Tourist is detailed. 8

Then there are many feature articles writ-
ten by men who have travelled everywhere in

¢ A DI G G LET THE POSTMAN DELIVER THE MOTOR CAMPER & TOURIST
what to take on 2 t'rip, what to look TO YOU EACH MONTH. USE THE SUBSCRIPTION BLANK BELOW.
out for and how to get the ut- R e
most in plez}sure from the 1 . . |
trip. 1 Germott Publishing Co., Inc., R.N.-8 ;
1 .
1 53 Park Place, New York City ’
1
- H Enclosed you will find $2.50 for my subscription to MoTor §
I Camper & ToUrisT for one year. .
1 ¥
TANDS | A :
]
1 £
! N A e e :
25c : :
3 e [
B T s e e e E

THE COPY
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THE Murdock Neutrodyne Receiver,
Type C.S.32. Registered U. S. Patent
Office. Licensed by Independent Radio
Mfrs., Inc., under Hazeltine Patents.

The Murdock Neutrodyne will end |
your search for the “right” receiver

! I VHE Murdock Neutrodyne represents radio at » readily, enabling the user to choose the broadcast

o, e
Fl Raio Hanu s

5 5 Fal O

A

e
Other Patents Pending

its best. It is the product of one of the oldest
radio manufacturers—a firm which has been mak-
ing radio equipment of the highest efficiency since
1904. It embodies the famous Hazeltine Neutro-
dyne circuit with the finest materials and the most
exacting New England craftsmanship. Every
detail of manufacture is painstakingly carried out
—to make this receiver an efficient, permanent
instrument for the home.

Does not howl or squeal
THE efficient circuit and accurate assembly of
units assure undistorted reception, free from dis-
turbing squeals and noises.

Distant Stations can be tuned in
with remarkable clearness and vol-
ume. All but the most distant can
| be heard on a loud speaker.

0922

Licensed by Ant

10194 § nbod

UirrooYNF

271923 and Apeyy
et ! 13,
. 2
s s 15008011 %1

7

Local Stations can be tuned out

programs he wants to hear at will—without inter-
ference from other stations.

Easy to Operate. Anyone can learn to operate
this receiver with ease and skill. A station once
located and the dial readings recorded, that sta-
tion can always be brought in again by returning
to the same position on the dials.

Appearance. The handsome solid mahogany cab-
inet and black panel make the Murdock Neutro-
dyne acceptable to the most exacting environment.

Dependability. This receiver can be depended
upon to give the most satisfactory results under
all conditions where reception is possible,

Go to your dealer and let him dem-
onstrate the Murdock Neutrodyne
for you. He will arrange for installa-
tion. Our symbol is your guarantee
of complete satisfaction.

NS
S

WM. J. MURDOCK CO., 365 Washington Ave., Chelsea, Mass.

Branches: New York, Chicago, San Francisco

MURDOCK

Send for this free booklet

WM. J. MURDOCK CO.,
365 Washington Ave., Chelsea, Mass.

R N
@?ocn/

Gentlemen :
Please send me, without obligation, your Free
Booklet describing the Murdock Neutrodyne Receiver.

RADIO PRODUCTS

Standard since 1904

Name
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Improve your

set with an

ACME “lowest loss” condenser

Because of low losses and sharp tuning practically
all the currents on the antenna can now be used

Which one is your
tuning circuit
—the hump or the peak

ERE are the curves of two tuning cir-

cuits. The hump has a high loss con-
denser and the peak a low loss condenser. Both
receive broad-casting, but the peak receives
local and distant stations without interference,
while the hump receives only the nearby sta-
tions with interference. The new Acme Con-
denser will change your tuning circuit from a
hump to a peak.

The Acme engineers have been working for
two years to bring a condenser which would
give to Radio experimenters sharp tuning and
minimum losses. The new Acme Condenser
has these fundamental advantages and also has
many new improvements in structure and
equipment. See the illustration with explana-

3

1—Steel brass cone bearings adjustable.

2—Lock nut for bearing.

3—Highest grade hand rubber Dielectric in that part of
the field to prevent losses.

4—Brass separator to which both rotary and stationary
plates are soldered, making continuous circuit for
each. .

5—Brass silver plated plates; rotary plates log-arithmic.

6—Dust proof covering.

7—Stops at extreme end of movements.

8 —Coiled connection between shaft and heads allowing
lubrication of bearings.

9—Brass separator to which both rotary and stationary
plates are soldered, making continuous circuit for
each.

10—Counterweight which balances rotary plates.

11—Noiseless friction Vernier control seven to one ratio.

12—Brass separators to prevent twisting and to take strain
off Dielectric.

13—Panel mounting holds for 120 degrees spacing.

14—Metal heads.

15—Steel bushing to prevent wear on Vernier shaft. ALL
parts are of non-rusting metal, except steel bearing
which is covered with nickel-plated protective surface.
End plate capacity is .000016 m.f., full capacity is
.0005 m.f. Price $6.50.

.

Cut out and send this coupon

ACME APPARATUS COMPANY
Dept. 67, Cambridge, Mass,, U. S. A

Gentlemen: I am enclosing 10 cents (U. S. stamps or coin) for a copy

i information, write to us for
tion, and, for more infor ’ of your book, “Amplification without Distortion.”

booklet—*“Amplification without Distortion,”

which contains many diagrams and helpful 1) Bonanneaananan00 00000 A 000005000800 BA000aEA0EEEAE0A35000000000
hints on how to build and get the most out Streer .
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Dept. 67 Cambridge, Mass.
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The Solodyne Principle

By HUGO GERNSBACK

brought about by constant simplification is usually

the key-note of our ‘endeavors. Always in quest of

simplihed radio, Rapio News this month takes
pleasure in presenting to its readers the Solodyne principle.
The word Solodyne (Solo meaning single and Dyne mean-
ing power) translated means Sinhgle-power. The present
day radio receiving outfit uses two sources of power riamely
the “A’ battery for the heating of. the filament,-and the
“B” battery for the high tension current supply.

The Solodyne principle does away entirely with the
“B” battery and all high tension current. The only
source of power under this époch-making system is the
**A” battery, which is now made to do double duty.

It should be understood from the start that the Solo-
dyne principle does not represent any one circuit. In a
short time we will see hundreds and thousands of Solo-
dvne circuits.  The word Solodyne, therefore, means
simply a “B”-batteryless high-tensionless radio circuit.
It implies the same meaning as the phrase Super-Hetero-
dyne principle or the Neutrodyne principle, which do not
represent any one circuit.  As is well known of the two
latter, several circuits of each system are in use.

The Solodyne principle, known in England under the
term of Umdyne, was brought to the attention of the
public by Messrs. G. V. Dowding and K. D. Rogers,
Editors of a well known English radio publication. These
cexperimenters have achieved remarkable results with the
new system, which is fully described in this issue. The
key-note of all Solodyne circuits lies in the two-grid
vacuum tube. It is the same old vacuum tube with the
addition of an extra grid. It is this extra grid which
makes for greater efficiency in the Solodyne circuits.

Here we must diverge from the subject and state that
the Solodyne principle is by no means new. As a matter
of fact, Ranpto News published such a circuit about five
years ago. Two-grid tubes have also been known since
1918 and perhaps before. There have been many patents
or such circuits, but the honors nevertheless go to
Messrs. Dowding and Rogers for the simple reason that
they were the first to forcibly bring the system to the
attention of thé public at large, with a receiving set which
can actually he worked, using only an “A” battery, sup-
pressing the “B” battery entirely. These remarks are made
solely for the reason that these English experimenters have
already been criticized vigorously by the English radio
press for exploiting old and well-known principles. Ranio
NEews is well aware of the fact that the same criticism wil]
be directed to its policy in thus bringing before the Ameri-
can public the Solodyne principle, which the Editors frankly
admit is by no means a novelty.

When Marconi first came out with his Wireless it was
heralded as onc of the greatest inventions the world had
ever seen. Nevertheless Marconi did not invent wireless

IN radio, as in most of the other arts, efficiency

itself. The principles were well known and had been known

to every scientist since Heinrich Hertz, the real inventor,
first published his researches. But the chief trouble with
great inventors is that they are not practical. Heinrich

Hertz did nothing with his discovery and did not dream
that it could be used to send intelligence over great dis-
tances without wires. That honor belongs to Marconi who
took the well known principle and made it practical.

Exactly so with the Solodyne principle, which in reality
is old, but now for the first time is put to practical use.

And here we wish to sound another note of warning.
The practical-applications of the Solodyne principle are as
yet new. In presenting the articles in this month’s issue of
Rapro NEws to our readers, it should be thoroughly under-
stood that the circuits shown here are of an experimental
nature. They are by no means finished products, although
a number of manufacturers who have witnessed perform-
ances of the circuits have been sufficiently impressed and
plan the immediate building of sets.

Our advice to experimenters is to try out the circuits and
see just what they will do. One of the important points to
remember in the Solodyne circuit is that everything must
be in perfect condition and adjustment. There is not much
energy to lose, and only the best of apparatus will bring
in results. Low-loss condensers and coils will give results.
Then, too, we have the two-grid vacuum tube, which is the
most important of all. These tubes have been manufac-
tured for a number of years in Europe. In America we are
behind in the production of them, but it is hoped that tube
manufacturers will see their opportunity and turn out a
worthwhile product, because the Solodyne circuit stands or
falls by the two-grid tube. While it is true that it is pos-
sible to get good results with Solodyne circuits using ordi-
nary tubes, as disclosed in an article in this issue, it is our
opinion that a two-grid tube will give better results.

As for performance, it should be well understood that
nothing extraordinary is claimed for the new circuits. It
should be understood that a good one-bulb Solodvne circuit
will not give vastly superior results to the ordinary single
circuit regenerative receiver, BUT the advantages of the
Solodyne circuits are that the “B” batterv noises are done
away with entirely; consequently DX signals will come in
better and clearer, although not louder. The quality of the
received speech and music seems to he much better as repro-
duced by the Solodyne circuits, than with circuits using
“B” batteries. Then, of course, the suppression of the “B”
battery is a real advantage. Wiring and connections. are
vastly simplified, and most important in the Solodyne cir-
cuits, it becomes an absolute impossibility to blow out vac-
wum tubes by wrong connections. It is well known that
over 80 per cent. of the tubes are blown out, while only
about 20 per cent. burn or wear out naturally.

-We are confident that during the next few vears the
Solodyne principle will be adopted in the majority of radio
receiving sets. Rapro News will bring from month to
month new Solodyne circuits and full discussion of them.
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The Solodyne Principrle

By G. U. DOWDING and K. D. ROGERS

cians.

Messrs. G. V. Dowding and K. D. Rogers with their first set working without ‘B’ Batteries.

AVING been engaged in radio re-

search of one sort or another for a

great many years and being in con-

stant touch with the radio art, the

inventors came to the conclusion
about eight months ago that one of the mos:
needed improvements to be made was the
elimination of the “B” battery in connection
with vacuum tube receivers. Immediately
following this decision, there began experi-
ments which have been brought to a success-
ful conclusion through the circuit given in
the accompanying illustration.

The inventors had been working with
cold filament emission for some time be-
fore taking up the problem of the “B”
battery elimination. Great advance made
by others in the perfection of the plati-
sum coated filament tubes led them to
believe that a much more profitable ad-
vance for the radio world could be made
by working on the problem of “B” bat-
tery elimination.

Following this decision on the part of
the authors about six months ago they
began immediately the series of experi-
ments which are briefly sketched here.

Of course, since there was practically
no information as to other investigations
along the same lines, all work was pio-
neering. There was no precedent upon
which to work. There was very little
in the accepted theory of the working of
the vacuum tube which could be consid-
ered a lead upon which to begin investi-
gations.

From this condition. it will be seen
that the authors were working to a large
extent on “wild ideas.” All the laws of
radio and phvsics were constantly con-
sidered. It is not to be thought, from
the assertion that “wild ideas” played a
great part in the experiments, that it
was customary to hook up apparatus as
chance presented, in the hope that some
clue would be discovered by accident
which would lead to an idea worth while
Quite the contrary. Throughout the en-
tire essays, the set-up of the apparatus
was preceded by some well worked out
idea. Nothing was done purely on the
dictates of-chance.

The inventors, having had long experi-
ence with the operation of vacuum tubes

One of the greatest forward strides taken in the radio art in
recent years is described in this article by two English techni-
It details the practical working of the ordinary radio
tube receiver without the customary “B” battery.

E are happy to present herewith the
first of a series of articles on the
SOLODYNE principle. These ar-
ticles will be published exclusively in
RADIO NEWS. There will be several ar-
ticles, and we feel sure that all our readers
will wish to read each and every ome of
them.
The original English circuit used three
honeycomb coils, but inasmuch as these are
not so much in favor now in American sets,
the Editors have modified the English cir-
cuit by using a closely coupled variocoupler,
as shown in the photographs.
With the set illustrated and described
here, the Editor was able to duplicate the
performance of a good single circuit tuner.
In connection with a 60-foot, rather poor
antenna the following stations were picked
up from New York City on a hot summer
night when static was rather bad:
KDKA—Pittsburgh, Pa.
WOO—Philadelphia, Pa.
WDAP-—Chicago, Ill.
WDAF—Kansas City, Mo.

All of these were picked up within one hour.

fun

generally had at their command a long
list of mentally tabulated causes and re-
sults. They were pretty thoroughly con-
versant with the behavior of a tube under
all conditions. So it may be seen that the
whole scheme is developed according to
the most orthodox scientific methods and
that there is nothing of the fluke or trick
in it.

The earliest of the experiments con-
sisted in the application of lighting volt-
age to the set. It had, of course, been
generally known that the ordinary house
lighting wiring system could be made to
function as an aerial for radio receiving
sets. The inventors made their first in-
vestigations upon this fact. It was their
vision to develop a system of apparatus
wherein it would only be necessary to
connect the phones to a pair of binding
posts and place an adapter plug in a con-
venient light socket.

The work on this line was more or less
successful. Such a set was completed
and set up. The reception, however, was
noisy, and the apparatus could hardly
have been considered fool-proof—a very
necessary consideration in a radio re-
ceiver, if it is to be put to general use.

On account of the excessive noise en-
tailed with this arrangement and its com-
plete dependence on a more or less arbi-
trary power company, the inventor
thought it wise to drop it as a line of in-
vestigation and to take up a chain more
general in its scope.

Certainly, the observation that a con-
stant current is flowing through the tube
during the time that the filament is
lighted has been made often enough.
Arguing from this point, we decided that
there would be a much greater than or-
dinary amplification of a signal passing
through a tube if the “B” battery current
could be made to rise from zero to maxi-
mum exactly with the modulation of the

s
o
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The experimental set built by the authors. Note the British apparatus used in its construction.

NOTICE: By special arrangement with POPULAR WIRELESS of London,
RADIO NEWS has acquired the sole publication rights for the United States and

Canada, on the entire SOLODYNE principle articles.

These articles must not be

reprinted unless full credit is given to RADIO NEWS.
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The tuning and operation of ||

this SOLODYNE circuit 1is

not unlike that of the ordinary ||

regenerative receiving set ex-

cept that the adjustments are !

perhaps  somewhat  critical. |
In this SOLODYNE there
are three instruments which

| require very careful adjusting: |
Namely, the tuning condenser, |
the feed-back coil and the |
variable grid leak. Although |
the filament rheostat will |
throw a station in or out, when |
once it is tuned in and appar- !

ently acts as though it is |
critical in adjustment, it is |
not, and may be left fixed ]

and all tuning and adjusting !
done with the other three |
knobs. The variable grid leak |
acts in a similar way, but is [|
e

e L Tt L e edepion s 1 T

found very convenient for ob- {
taining a fine control of re- J
generation. The grid leak may
be left fixed and a station may
be .tuned in with only the vari-
able condenser and tickler, but
while tuning in a DX station
by heterodyning fits carrier |
wave it is diffcult to obtain |
a fine adjustment of the ||
tickler coil alone, and this |'
adjustment may be obtained I
with the grid leak. It will be '|
found that when the circuit |
is oscillating, the oscillations
may be stopped by either in |
creasing o0 decreasing the
grid leak. It is better to stop |
the oscillations by Increasing |
the grid leak rather than by de-

creasing it, as the signals will
be louder.

Three views of the Solodyne receiver built in the Radio News Laboratories.

Although used but a short while it has proved quite efficient.

In the photographs the numbers refer to the following parts: 1 audio frequency transformer, 2 variable grid leak, 3 rheostat, 4 variocoupler,

5 variable condenser, 6 jack, 7 switch, 8 grid condenser, 9 primary switch.

the inventors in their original set.

signal.  The great saving on the “D”
battery supply would also result. as is
obvious, since no current would he con-
sumed while there were no signals.

These facts led us more strongly than
before into a furtherauce of our investi-
gations.

Actually, the signal in the phones is
dependent upon variations in the con-
stantly flowing "B battery circuit. This
variation is caused by the impression,
more or less directly. of the minute cur-
rents of the aerial upon the grid of the
tube.  This is the generally accepted
theory of the operation of the vacuum
tube.

A complete circuit is formed when the
filamient of the tube is lighted. By vir-
tue of the electron stream constantly
flowing {from the filament, when it is
lighted, to the plate, a constant curreit
flows from the “B” battery through the
telephones. to the filament and across to
the plate and back to the battery again.
The actual value of the current is depend-
ent upon the voltage of the “B” battery.

It is at once obvious, that during the
time the filament is lighted there is a
considerable amount of available current
in the tube due to the electron activities
in the tube. This is the case both with
and swithout the “D” battery connected.
Considering this. why, we thought, would
it not be possible to make this current
carry the variations of the current for
the variations of the signal?

Upon this observation we worked to
the final success of the experiments. As
usual. the first trials were hopeless fail-

See circuit on page

Lxtra Grid

AN
£xtra Grid
Connectior

o
A typical double grid tube of European make.

ures.  After setting up and trving many
hook-ups that, we thought, should pro-
duce results, we heard not a single signal
1 the receivers—not even a peep from a
near-by high powered station, operating
but a few miles away. Disheartening?
Yes. Such is always the case, however,
so we continued the work.

The first sign of success made itself
evident with the instruments connected.
as shown in IFig 1. Postulating the fact
that the constant flow of electrons
through the tube would produce a cur-
rent gradient of sufficient strength to
assist in breaking down the resistance of

This receiver embodies the step-up transformer which was used by
This transformer has been removed from the set since the picture was taken, as its use was found unneces-

sary for good operation of the circuit. 156, Fig. 3.

the tube, we made the connections as
shown in the diagram. Following this
assertion, and in order to increase the
strength of this flow to a point where it
would produce results, we connected the
primary of a very high ratio transformer
m circuit with the “A” battery, the
phones and the plate. The secondary of
the transformer was connected directly
to the plate and filament circuit, as
showi.

The actual results of this circuit were
nil. However, when the secondary of the
transformer was counected to a large
plate situated on the exterior of the tube,
signals resulted. This marked the turn-
ing point of the experiments and we defi-
nitely decided that we were working in
the right direction for success.

The disclosure of this preliminarv suc-
cess did not create any great stir among
the radio public. Possibly this showed
discretion on the part of the skeptical.
It has long been known that the ordin-
ary three element tube will work well as
a rectifier with the terminals of the “B”
batterv short circuited, or with it dis-
connected altogether. Fans who live
near a powerful broadcast station may
prove this for themselves.

Also, the use of an exterior plate—
a plate outside the tube has been tried
time and again by a nunmber of experi-
menters.

After the first success the use of a powerful
magnet as a diverter of electrons was tried,
The results obtained were nil, so the idea was
abandoned and work continued without it.

The term SOLODYNE has been trade-marked by RA'DIO
NEWS in the United States as well as in Europe.

Manufac-
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Fig. 2. A Sclodyne circuit tried by the authors in their early experiments. O.G. is outer grid,
. I.G. is inner grid.

Since the external plate was found to
produce good results, it was decided to
place a second plate inside the tube in
proximity to the original one. Such a
tube was constructed and the results were sur-
prising; at least, they were an exceptional
improvement over the original ones ob-
tained with the exterior plate.

Following this experiment, we passed
to the third step in the perfection of the
present circuit. Experiments such as
the one detailed here necessitate many
tubes. After the construction of the first
two or three of them there ceased to be
any novelty in their manufacture. And
it was here that we took the third step,
unknowingly.—Some may even lay its
discovery to our laziness with regard to
the manufacture of tubes.

Double grids have long been on the
market. We had some of them lying
about the laboratory and, with the expi-
ration of our last home-made double
plate affair, decided to try using the
double grid tube instead of making more
of our own vintage.

1t might be well to note here that the
double grid valves we obtained for usz
in these experiments were originally de-
signed to be worked with exceptionally
low “B” battery voltage. There had been
a large number of circuits marked for
use with this type tube, but the success
obtained with them had been only fair
so they had never come into wide use.

The first successful circuit involving
the use of the double grid tube is shown
at Fig. 2. This hook-up gave what
seemed to us excellent results. They
were, in fact, comparable to those ob-
tained with a “super” circuit. And like
all “supers,” it was about as hard tc
keep under control. Its stability was not
one of its chief virtues, to say the least.

Examination of the circuit will show
that every possible means of coupling the
plate with the grid circuit were employed.
Magnetic  coupling  was introduced
through the tickler coil at the tuning in-
ductance. Electrostatic coupling was
cared for through the two condensers.

The theory of the circuit is not diffi-
cult to follow. The small plate current
due to the electron emission from the
lighted filament passes through the tick-
ler coil which feeds back to the main grid
circuit in .the usual way, the primary
of a step-up transformer, through the
telephone receivers and then back again
to the filament of the valve. The elec-
tron stream passing from the filament to

the plate inside the tube must pass the -

two grids. The first of these, which we
will call the additional grid, is primarily
made positive by connecting it directly
to the positive terminal of the “A” bat-

tery. This, in itself, tends to assist the
electron stream, to reduce the resistance
of the vacuum of the tube. But the addi-
tional grid is assisted in its work by hav-

% : ] il

Figs. 3 and 4. Two Solodyne circuits also

suitable for double grid tubes. The upper one

is similar to that of Fig. 1 without the trans-

former. The lower one shows how an untuned

primary may be used. O.G. is outer grid, 1.G.
is inner grid.

ing impressed upon it the stepped up volt-
age from the plate circuit due to the
transformer, the secondary of which is in
direct connection with the additional
grid.

Ll

Radio News for August, 1924

Thus a building up process is intro-
duced, every possible electron of current
primarily due to the electron emission of
the filament of the valve being made use
of and ultimately passing through the
telephone receivers to be reproduced in
the form of audible signals. The main
grid functions in the usual manner, ex-
cept that this, too, can be made to help
the additional grid as well by giving 1t
a strong positive bias.

In the experiments using the double
grid the tubes used were all hard ones,
such as could be used either for amplifi-
cation or detection. As mentioned, many
very interesting results have been ob-
tained with the use of soft tubes and very
little “B” battery voltage. It is usually
impossible to make a hard tube function
with low voltage on the plate, however,
through any method known except the
one shown here.

Soft tubes with four elements may .be
used in the circuit just described, but
the results do not nearly measure up
with those obtained for hard tubes. An-
other difficulty that is exceptionally an-
noying arises with the soft tubes. The
circuits employing them become so un-
stable as to almost defy good operation.
As is well known, it is impossible to am-
plify with any degree of efficiency
through a soft tube.

One of the greatest advantages discov-
ered in all the experiments carried out
was the eviction of danger from burned
out filaments on account of wrang con-
nections. Since there were no “B” bat-
teries in the circuit, it was, of course, im-
possible to burn out filaments by putting
their voltage where it did not belong.
This note is inserted simply to detail an-
other advantage that will become obvious
to the experimenter as soon as he begins
to work with it.

Advanced amateurs will find the circuit
as shown at Fig. 2 very interesting. Ease
of operation cannot be promised. It is
more or less unstable—worse than the
Flewelling, in this respect——but it can-be
made to give super results. A bountiful
supply of patience will be necessary on
the part of the operator when he begins
work with it, as there is ouly one position
for each of the eight variable controls
which will respond to a given wave-
length. '

The two-way switch is not absolutely
necessary. A curious intense increase in
signal strength manifests itself, however.
at times when the switch is placed in the
left position and the condenser is placed
across the potentiometer.

(Continued on page 270)
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The Solodyne circuit used 1in the RADIO NEWS’ set shown on page 155.
L

Fig. 4

In this circuit L and

may be honeycomb coils or a variocoupler.
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Solodvne Circuit Using Standard Tubes

HE problem of applying audio-fre-

quency regeneration in order to in-

crease the signal strength still fur-

ther, on the analogy of the ordinary

radio-frequency regeneration which is
so effective in “this way, has {asci-
nated many cxperimenters. But the dif-
ficulty of controlling audio-frequency re-
generation in any ordinary circuit, and the
facility with which, on the other hand, an
audio frequency oscillation or “howl” of a
pitch and character determined by the con-
stants of the particular circuit (rather than
by received signals) is set up, have largely
baffled them up to the present. Only by
using 1wo separate tubes, or a tube and a
crystal, and thus disassociating the detecting
or rectifying function from an audio ampli-
fication (as in ordinary reflex circuits) has
the principle of audio reflex been successful
in .circuits which use ordinary tubes and
“B” battery supply. In some two-tube reflex
sets, as, for example, in some versions of
the ST-100 circuit, there is undoubtedly a
limited and controllable audio reflex action
in addition to the regular feed-back via the
crystal and A.F. transformer; but whenever
this is present in practice, the very greatest
care is necessary 10 avoid howling, and that
kind of distortion which is due to incipient
howling or oscillations of super audio fre-
quencies. Two-tube reflex circuits without a
separate crystal rectifier are particularly
prone to this kind of trouble.

In order to produce an audio frequency
howl there is nccessary a certain amount of
available encrgy, which is derived from the
usual “B” battery. In R.IF. regeneration it
is possible to obtain a crude control over
sclf-oscillation by tapping the “B” battery.
H in addition the degree of damping in the
grid circuit can be varied by controlling the
amount of positive bias on it by means of the
conventional potentiometer (of, say, 300
ohms resistance) connected across the “A”
battery, quite fine control of self-oscillation
is possible; this expedient is, of course, com-
monly used in multi-stage R.F. amplifiers.

HOW CONTROL IS SIMPLIFIED

If a very low value of “B” battery is used,
or actually no external “B” battery at all,

The potentiometer method of applying audio
frequency feed-back.

merely about a 2-volt drop of potential in the
filament resistance (if this he placed on the
positive side of the filament) and a 6-volt
“A” battery he nsed with a 4-volt tube, as is
common, then there is very little power
available to maintain an audio frequency os-
cillation, and control becomes a much simpler
problem.

It is surprising how little audio regencra-

feed-back, are given in this article.

By A. D. COWPER, M. Sc.

Details of a new circuit using ordinary tubes without “B” battery and employing audio frequency
The author is a distinguished English experimenter.

tion is needed to produce a powerful howl
with ordinary circuits which have ample “B”
battery supply. By using .a potentiometer
method of applying a slight audio {requency
regeneration, as shown in Fig. 2, this can
readily be tested. A variable resistance of,
say, 10,000 ohms, made, for example, by
smearing a paste of black lead and indian ink
on a long strip of heavy paper, with a sliding
contact on it (a paper-clip), is placed in
series with the phones in an ordinary circuit,
and the primary of an ordinary A.F. trans-
former 1s connected across the part of the
resistance included in the circuit. The sec-
ondary of the transformer is connected to
the “A” battery negative—or, better, to a po-
tentiometer as in Fig. 3 across the “A”. bat-
tery—and through a radio choke (to avoid
R.F. short-circuits) to the grid of the recti-
fying tube. When connected up the right

becomes very simple. The primary of a reg-
ular A.F. transiormer can now be placed
boldly in the plate circuit, in series with the
phones; and the only control, besides that
provided by the filament resistance, is a
potentiometer across the “A” bhattery, which
will control the amount of average grid-
bias and hence the degree of damping in
the grid-circuit. The circuit in Fig. 1 re-
sults. It may be applied to any ordinary
tube taking about four volts “A” battery
and giving a liberal filament emission. No
expensive special tubes or apparatus are
needed; and the control of the audio fre-
quency regeneration is simplicity itself by
means of the potentiometer.

THE GRID CIRCUIT

For successful reception with these low
values of “B” battery (two volts or less
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The Cowper circuit uses no “B” battery and is quite stable in operation. The numbers printed
near each coil indicate the size of honeycomb or Duo-lateral coils to use in each circuit.

way, there is no need for much of the high
resistance connected across the transformer
primary to develop a powerful how! by audio
regeneration. Actually the amount of safe
build-up of signals obtainable this way is not
worth the extra apparatus and trouble, so
great is the tendency to howl.
MORE ELABORATE CONTROL

With a more elaborate mode of control,
as in Fig. 3, a little useful increase of signals
can be obtained by very careful adjustments,
controlling both the grid-damping—by vary-
ing the potential of the point to which the
grid leak is taken by means of the potentio-
meter across the “A” battery—and the effi-
ciency of the feed-back by means of the
high series resistance (a variable grid leak
of large range). Quite low value of “B”
battery will be necessary, if reasonable easc
of control is aimed at. It is questionable
again, though, if the comparatively small
gain is worth the extra complication.

THE PROBLEM SIMPLIFIED

Where in the design of a receiver an at-
tempt is made to cut down the “B” battery
supply to a minimum—or even to dispensc
altogether with an external “B” battery,
relying on the two volts or so of “A” bat-
tery available when a 6-volt “A” battery is
used with ordinary tubes which require only
3.5 to 4 volts in the filament—the amount of
power available is so very small that a
powerful audio frequeney- oscillation or
“howl™ is scarcely possible, so the problem

www americanradiohistorv com

from the “A” battery) it is necessary to have
an extremely lightly coupled grid circuit.
In the circuit illustrated, this is achieved
by using Mr. Scott-Taggart's constant
aerial tuning device of a small fixed series
aerial condenser combined with a small par-
allel tuning variable condenser across the
inductance. The radio choke on the grid
must be good, preferably a honeycomb one
of 250 turns; if of much lower value,
the circuit will not respond much to regen-
eration. The tickler coil is brought very
near to the tuning inductance.

To adjust the circuit the tickler coil is
swung right up, and the filament made fairly
bright. Then the potentiometer is adjusted
so that the howl just vanishes. Then R.F.
regeneration is somewhat loosened, and the
station tuned in by the aerial tuning con-
denser.  Small adjustments of tickler coil,
potentiometer, and filament resistance will
then generally give some little improvement
in the strength and clearness of the signals.

THE TRANSFORMER

The A.F. transformer—of any reliable
make—should be connected up as shown, if
marked in the conventional manner. Some
makes differ in the marking, so the connec-
tions should be changed around to find the
best arrangement. The outside secondary
(0.S.) is almost invariably to be counected
to the grid via the radio choke.

(Continued on page 269)
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Working Vacuum Tubes Without *““B*’ Bat-

teries—Solodyne Principle

HE object of a high-tension battery
in a radio receiver is, fundamentally.
to draw electrons, which are shot oft
from the filament of a vacuum tube
to a plate producing what is called the
plate current.. The strength of the plate sig-
nal depends upon the variation of the plate
current. If there is a small plate current
and an incoming signal varies it between zero
and maximum, a certain signal strength will
be obtained. - If, now, we increase the plate
current and vary the increased power between

yo——— -
r-1

Figs. 4A and 4B, Here is shown the combina-
tion of the “A’” and “‘B” batteries into one.

zero and maximum, the signal strength will
increase. It is, of course, not possible to
obtain something out of nothing, and the
same applies to radio tubes. We cannot
obtain signals unless we have a plate current
of varying amplitude. If the total current
flowing through a tube is only a small frac-
tion of a milliampere, it is, theoretically and
practically. impossible to get adequate signal
strength. The average current flowing in the
plate circuit of a tube may be said to be
modulated by the potentials applied to the
grid. When the grid is made positive, the
plate current increases, and when the grid is
made negative it decreases.

To establish a normal plate current it is
necessary to give the plate a substantial volt-
age. To produce an average current of, say,
3 milliamperes, it may be necessary to have
100 volts on the plate of the tube. Positive
impulses on the grid, if sufficiently large, may
increase this average current momentarily to
6 milliamperes, while negative impulses on
the grid might reduce it to zero. Such varia-
tions would produce very loud signals in a
loud-speaker. If the steady plate current
were much smaller, by using a lower plate
voltage, for example, the maximum output
obtainable would naturally be smaller.

It is, therefore, essential to have some plate
voltage to produce a real flow of electrons

THROUGH BOARD TO TARGET

Fig. 3.

By JOHN SCOTT-TAGGART, F. INST. P.

An interesting discussion on the suppression of the “B” battery in radio circuits, with explana-

tions on how it is done.

from the filament to the plate, although its
amount will depend upon the type of tube
used.

The question naturally arises, “Why is a
large plate voltage necessary?” The reason,
briefly, is that the resistance of the tube is
so high, or to use a better expression—since
we will be dealing with fluctuations of cur-
rent—the impedance of the tube is so great.
If we reduce the impedance of the tube, we
will be able to use a much lower plate volt-
age. The resistance, or impedance, of a tube
is due, not to the fact that there is a vacuum,
but to an effect due to what is termed the
“space-charge.” A vacuum is an ideal me-
dium for the passage of electrons from the
filament to the plate, and we might, there-
fore, at first think that a very low plate volt-
age would be sufficient to draw up a large
number of - electrons shot off from the fila-
ment. To explain why this is not so we

N connection with the SOLO-

DYNE principle as printed in

another section of RADIO
NEWS, we are pleased to present
herewith the views of Mr. John
Scott-Taggart, the eminent Eng-
lish radio authority.

Mr. Scott-Taggart presents the
other side of the story in which our
readers will find much food for
thought.

Mr. Scott-Taggart has gone into
the problem quite thoroughly and
the technical reader will find much
of interest in this timely subject.

—Editor.

HEAVY CHARGE- PROJECTS BULLET

must examine closely the effect of a space-
charge. ’

When a stream of electrons is flowing
from the filament to the plate the space be-
tween these two electrodes is filled with a
cloud of negative particles of electricity.
This cloud acts in the same way as any
other negative charge, except that instead of
the charge being on a body, it is in space,
and it is, therefore, called a space-charge.
This space-charge, since it possesses the prop-
erties of any other negative charge, will tend
to repel the electrons emitted from the
filament.

Now the number of electrons emitted by

the filament depends solely, in the case of a
given tube, on the temperature of the fila-
ment. Except by altering the temperature
of the filament, we cannot alter the number
of electrons given off per second, but we
can alter the number of electrons which pass
to the plate. When an electron is shot off
from the filament on account of the inter-
nal vibrations in the filament, two influences
affcct it. One influence is the electrostatic
field produced by the plate. The plate being
positive with respect to the filament, the elec-
tron, which is a negative charge, tends to
move from the filament to the plate accord-

Fig. 5.

This illustrates how the A’ battery
is connected to apply a small positive poten-
tial on the plate.

ing to the ordinary laws of electricity. The
other force is one due to the repulsion exer-
cised by the mass of electrons which exist
between the newly emitted electron and the
plate. The large total negative charge in the
space between the filament and plate, due to
the clectrons on their way to the plate, makes
it difficult for the newly emitted electrons to
emerge from the neighborhood of the fila-
ment, and to join in the main stream to the
plate. The electron does one of two things:
it either goes back again to the filament, or
it joins in the main stream. When the plate
voltage is small the majority of electrons
remain near the filament, but as it is in-
creased, more of them pass. See Fig. L.
The reason for this is that the electrons
are not all emitted from the filament at the
same speed; some of them are shot off at
high speed and travel a greater distance than
others, in spite of the repulsion of the space-
charge, while others come out of the fila-
ment at a relatively low speed and are unable
to overcome the repulsion of the space-
charge. The effect of the space-charge varies
at different distances from the filament ; close

: h"-?-'.‘. -
N,

LIGHT CHARGE MAKES
BULLET STOF AT BOARD

This analogy makes clear the effect of the space-ch
charge which acts as a resistance to

www americanradiohistorv com

arge in a vacuum tube. The bullets represent the electrons and the board the space-
the bullets as they travel to the target, representing the plate.
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to the filament its repulsion on a newly
emitted electron is greatest. Moreover, near
the filament the attractive force of the plate
is weakest. The newly emitted electron exe
periences a strong repulsion from the negae
tive charge very close to it, and an attrac-
tion, duc to a larger positive charge at the
plate, which is situated, however, at a very
much greater distance from it. Under ordi-
nary conditions, the slower moving clectrons
find the repulsion of the space-charge greater
than the attraction of the plate, and they are
consequently made to return agam to the
filament.  Speedier electrons, however, are
shot out further, since their additional speed
enables them to penetrate the heavy space-
charge cloud surrounding the filament, and
enter a zone where the attractive force of
the plate is greater than the repulsion exer-
cisedd by the space-charge. Once they get
thraugh this cloud they are able to proceed
to the plate.

This is so for two recasons: firstly, they
approach the plate and so come under its
attractive mfluence more : and secoudly, once
they have proceeded some distance towards
the plate they are helped on their way by
the negative space-charge belind them, which
tenes to push them on towards the plate;
morcover, the space-charge ahead of them
gradually becomes weaker and weaker. The
clectron is similar to a man traveling through
a thick {og, which is very thick at the begin-
ning, but gradually becomes clearer.  Once
he is clear of the heaviest part of the fog he
can proceed on his way. Fig. 2.

Another comparison which may help the
reader a little is one which considers a rifle
bullet being fired through a thick woaden
board at a target. If the bullet is shot from
the gun at a slow velocity it will not pass
through the wood. If, however, it leaves the
gun at a lugh speed, it will pass through and,
once through, will pass on and hit the target.
The gun may be compared to the filament,

Fig. 1. This illustration shows how electrons are emitted from the
filament and attracted by the plate, also the effect of the space-charge.

AEQGIMPEDES . MAN IN HIS WALKING -
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T LEAVING_FOG HE CAN WALK FASY

Fig. 2. Another analogy explaining the effect of the space-charge.

the wood to the space-charge and the target
to the plate of the tube. See Fig. 3.

These comparisons, of course, do not show
the whole picture, but they may be of assist-
ance.

If we desire to obtain a substantial plate
current with a low plate voltage. we must
reduce the space-charge effect.  The ordinary
way of overcoming this effect is to increase
the "B" battery voltage, but since we are
assuming that we are to use a very low plate
voltage, we must adopt some means of reduc-
ing the space-charge. One method of effect-
ing this is to reduce the diameter of the plate
and grid, but mechanical considerations limit
the size of the plate, because in any case the
grid must come between the filament and the
plate 1f the normal construction of the tube
is adhered to. It might be mentioned here,
incidentally, that this defect has been over-
come by having the grid
in. the form of a flat
plate on one side of the
filament, and the plate
on the other side, both
electrodes  being  very
close to the filament.
With such an arrange-
ment excellent results
have been obtained in
Germany, using only a
{few volts on the plate.

The best example,
probably, of a tube de-
signed to operate with-
out a “B” battery is that
produced by a large
American  tube  manu-
facturer in 1918, A
very small plate was
emploved, and the volt-
age of the "A"” battery
which lighted the fila-
ment was used to supply
the plate of the tube.
The actual circuit was
similar to Fig. 5. No
attempt was made to
overcome the  space-
charge cffect by giving
the grid a positive po-
tential ; the effect is ob-
tained solely by reduc-
ing the diameters of the
plate and grid.

Even before this, an
cffective  arrangement
was produced by the
author ; a description of
it appears later.

Another  method  of
attacking the problem
consists in providing a
separate grid in the
tube, and connecting
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this grid to the positive terminal of the
filament battery, the obhject heing to intro-
duce a positive potential of about six volts
very close to the filament in the particular
zone wlhere the space-charge exists, thereby
counteracting, to a considerable extent, its
effect.  The principle of this solution dates
back, I believe, to the middle of 1914, and it
has been regularly employed in Holland and
France.

Before actually describing different specific
arrangements, it is hest to consider a few
preliminary matters in connection with the
expression “‘receiving without ‘B’ batteries.”
There is, in {act, no such thing as a receiver
capable of working without a voltage on the
plate. This voltage is absolutely essential to
the operation of a tube. To get the maxi-
mum results from an ordinary tube, a sub-
stantial plate voltage is required, but its
actual value depends largely upon:

(1) The purpose for which the tube is
used, Le., rectifying or amplifying.

(2) The size of the electrodes in the tube.

(3) The potentials applied to the grid.

(4) The specific means adopted for reduc-
ing the space-charge effect.

A tube, {or example, while giving good
results as a detector for working teiephone
receivers, would be totally incapable of pro-
ducing the output currents necessary to oper-
ate a large loud speaker. TFor the reception
of weal signals in which a feeble or moder-
ate output only is required, a small steady
plate current is all that is required. When
dealing with a substantial degree of amplifi-
cation, substantial plate currents are used.

Fig. 4A shows an ordinary three-electrode
tube in which a milliammeter, or microam-
meter, M is included in the plate circuit be-
tween the plate and the positive terminal of
the six-volt battery Bi. The plate will have
a potential of six volts with respect to the
filament. Speaking a little more accurately,
the plate has a potential of six volts with
respect to the end F: of the filament, while
the potential with respect to the end F, is
zero. With respect to the middle point, F,,
the potential of the plate is three volts. The
result is that electrons will flow {rom the
negative end of the filament, ie., the end
nearest Fy, through the grid G to the plate A,
and around through the milliammeter M.
This stcady plate current may bhe controlled
by varving the potential applied to the grid
G of the tube. but the plate current, being
very small, will not give much in the way of
output currents, .

Fig. 4B shows the exact cquivalent of the
Fig. 4 circuit, but this time, it will be no-
ticed, there is an obvious "B’ battery B..
B, 1s now a four-volt supply, and the extra
two-volt cell is outside the filament circuit;

_the plate is now at a positive potential of six

volts with respect to the end Fi of the fila-
(Continned on page 266)
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Putting the Super-Beterodyne Onh Wheels

af very compact design.

By S. R. WINTERS

A Super-Heterodyne of novel design embodying several interesting features which might be

adapted to similar and other receivers.

This table contzins a seven tube Super-Eeterodyne receiver
The batteries are contained in the

cabinet fixed unier the table, which is alsc used as the frame

of the loop aerial.

The cabinet on the table houses the

loud speaker.

QUNTED on serviceable castors,

with rubber tires, a radic receiving

outfit of the Super-Heterodyne

model was recently installed in the

lounge room of the Racyquet Club,
Washington, D. C. Although home-made,
this equipment harmonizes with furniture of
any type or period and the radio instru-
ments are so cleverly disguised that when
locked in their container there is [ttle indi-
cation of the preserce of vacuum tubes,
transformers, condensers, a loop antenna and
a loud-speaking umit.

The principle of the Super-Heterodyne
circuit is faithfully copied in the eguipment.
The designer, “Barney” Foy, a radio ama-
teur, demonstrated originality and no little
ingenuity in the distribution and balancing
of the parts cntering into the construction,
in the reduction of wires to a minimum, and
in the building of a cabinet resembling a
piece of furniture.

The space required for this Super-Hetero-
dyne receiver is about equal to that allotted
to a Neutrodyne set. The amount of wire
used is only one-twentieth of that ordinarily
employed in such elaborate radio receiving
equipment. Only five lengths of bus bar,
approximately 120 inches, are utilized in con-
necting the eight vacuum tubes, transformers,
condensers, and other working parts. In
fact, in glancing at the outfit from the top,
there is a conspicuous absence of wiring.

The instruments are placed on panels sim-
ilar to the construction of the sub-chassis of
an automocbile—that is, they occupy a mini-
mum amount of space in the iterest of
simplicity. Thus, in event of a short circuit
or other wiring trouble, the wires are read-
ily exposed and a checking of connections
is facilitated to that extent. All of the
wires are soldered to lug terminals thereby
insuring absolute contacts without resorting
to soldering of the fittings a practice all
too prevalent, and one that is likely to im-
pair the service of the various parts.

Audio frequency amplification in this in-
stance is restricted to one stage. Contrary
to ordinary practice, four instcad of three
intermediate stages of radio frequency am-
plification are employed, in addition to the
usual input transformer. This departure.
however, affords almost as great a degree of
amplification as if two stages of audio fre-
quency were invoked. This relatively great
amount of radio frequency amplification is
resorted to without producing distortion.

The loop antenna used with this set is 23
inches square, and is comprised of 15 turns
of Litz wire, each turn being spaced three-
fourths of an inch from the next one. Con-
trary to customary procedure, space is re-
served in the battery compartment for oper-
ating this loop. The arrangement functions
well.

One of the chief advantages of this set
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lies in the fact that it is foolproof. That
is to say, lock and key may be applied to
preveni inexperienced operators tampering
with the apparatus. Withdrawal of the key
that locks the cabinet cuts off, automatically,
the battery current. The possibility of an
inexperienced operator burning out several
tubes is thus averted.

Reception of radio signals, despite inter-
ference from violet-ray machines and other
electrical equipment, includes programs from
stations located in Denver, Davenport, Jef-
ferson City, Mo., Chicago, New Yorl:, Prov-
idence, and Atlanta. These reception tests
involved the use of a 24-inch loop antenna,
with no connection to the ground.

THE RADIO FAN’S RIGHTS
Ohio has the honor of fathering the

. first group of men in the world to step

to the front in protection of the radio
fans’ rights. The National Radig Asso-
ciation, Inc., has filed papers of incor-
poration at Columbus and taken tem-
porary headquarters -in the National
City Building at Cleveland.

Thad Brown, Secretary of State, and
a radio fan, is one of the incorporators.
His statement of the organization’s pur-
pose follows:

“The broadcasters have organized to
establish their rights; the amateurs also
have an organization, and the Govern-
ment sees to it that none interfers with
its rights in the air. It is time for the
radio fans to get together to assure them-
selves of their rights, otherwise they will
soon find that they have none. Within
the next few vears there is going to be
a great deal of fighting over who has a
right te the air, and the fans will fare
better if they are organized and ready
for this fight when it comes.”

(Continued on page 204)

Side view of the set showing the loop aerial

and the sliding top of the table. Note the

seven tubes.
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Recently installed Near

Paris This High Power

Station May Be Heard
all Over Europre
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Above is shown the operating room of the mew powerful
French broadcast station which may be heard all over
Europe. At the left is seen the voice ampli-
fier, while the large oscillation transformer
and the two aerial leads are in the back-
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Here is shown the two 300-foot an-
tenra towess used by the new
French station, which is located
about five miles outside of Paris,
The stadon buildings may be seen
beneath the antenna. ’

Y I G (1RSI e

What is probably the most powerful
broadcast staticn in the world is
shown on this page. It recently
went on the air and will cover the
whole of Eurcpe with its power—15
kilowatts in the antenna. As has be-
come more or !ess the custom, the
actual transmittrg station is erected
in a suburb ¢f the French capital
while a number of telephone land
lines connect with studios in the
city, or may pck i1p concerts and
other broadcasts in the capital. Im-
mediately above is siown the smaller
of the station’s two gtransmitters,
which puts about cne kilowatt into
the antenna. At t3e leit is shown
the large 15-kilewatt installation.
When operating with the large
transmitter, the station i3 heard all
over Europe regulerly. Severai U.
S. and Canadian amateurs have log-
ged it and ships just off the coast of
the United Stazes have little trouble
listening to their concerts. This
station uses a wavs-leagth of about
1,780 meezers.
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Radio Pictorial
\¥1

The importance the Navy attaches to radio is clearly shown in
+he abovs- photograph. Every midshipman in the U. 8. Naval
Academy at Annapolis must have a complete understanding of
radic before he is given a place in the first line of our national
defense. The illuscration depicts Prof. G. D. Robinson demen-
strating the workings of a_two-kilowatt transmitter to a class
of future Naval officers. The middies must be able to build
such a set complete as well as operate it proficiently before they
are given diplomas. Q@Fotograms, N. Y.
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In recognition of the great advances he has given the S
radio art, the Iastitute of Radio Engineers conferred a
gold medal upon Michael I. Pupin at the June 4 meeting
of the Institute. In the illustration at the right Mai.
Armstrong is seen presenting the medal tc Prof. Pupm
while Prof. J. H. Morecroft stands at the extreme right,
©Foto Topics Inc.

[ 4

s - e

There is nothing like knowing of a coming increase in the
price of dog biscuits. Mitzi Muffin, prize chow of Seattle,
Wash., keeps in constant touch with the current market
in dog food with the aid of her private radio set. In
between times she whiles a weary hour away by listening
to a jazzy tuns, It is said that she eschews all bed-time
stories religiously. ©International Newsreel.

ittt

-

The newest use of radio came to light recently in New i
York when the Salvation Army sst up a complete Super- ‘\
Heterodyne with loud speaker in front of- the Public
Library and operated it to attract crowds to their annual
drive for funds. From preliminary reports the stunt was
a complete success, as may be seen from the crowd gath-
ered around the instrument. Concerts from both local
and DX stations were released for the gathered zudience.
©Kadel & Herbert,

. U
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With the continual increase of radio’s
efficiency there has come more and more
into general use a large number of ac-
cessories that have a terrible habit of
scattering themselves all over the house.
Above is shown a novel method used by
Mr. D. Levitt of New York City to
circumvent this untidiness. The re-
ceiver proper with the power amplifier
and loud speaker are situated atop the
cabinet. Just below is the storage-
“B” battery. Then there is the recti-
fier which furnished the power for the
amplifier from the house A.C. line.
Beneath that is the battery charger and
the storage ‘A’ battery. ’

Many advances are being made in con-

nection with loop aerials. At the right

is shown the latest development. It is

wound in regulation spider web fashion

and has shown itself, in preliminary

tests, to be extremely-efficient. © Kadel
and Herbert.

i _ N

While J. Pluvins keeps the fans at their desks,
the ball players of the New York Americans,
alias the Yanks, take time off tc engage in the
greatest of all American Indoor Sports, i. e,
listening to what's on the air, At the extreme top
of the page to the right is shown a view of Urban,
Roettinger and Johnson (left to right), all of that
famous team. QWorld Wide Photos.

The owner of the set shown in the illustration at the
left may well be proud of his radio achievements.
The mainstay of the station, which is owned by
Charles C. Ritz of Forest Hills, L. I., N, Y., is a
nine-tube Super-Heterodyne, which is used with a
loop. Aside from this unit there is a. single tube
honeycomb long wave tuner and a four stage radio
frequency tuner. There is also a voice amplifier
consisting of one stage straight audio frequency
amplification and a stage of push-pull amplification.
As to results: During November last every large
station on the West Coast as well as Havana and
Mexico City were logged with ease. The log does
not contain stations which have not been heard
at leadt four separate times. Two outside aerials
are also used with the apparatus to supplement the
loop. One of these is 175 feet in length and the
cther about half that size. The longer antenna
produces the better signal strengta, but the shorter
one gives a decided increase in the selectivity of
the apparatus. Using the short collecting device.
there is no trouble experienced in hearing WOC
while WEAF is transmitting. WOC is in Daven-
port, Jowa, while WEAF is only a few miles from
this station, and there is only a difference of eight
meters in the waves of the two stations.
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Every science iz finding radic of more and more
use in investigations and of greatsr and greater
assistance in the forwarding of their woik. In
the photogragh at the left is shown Maj. Edward
H. Bawie. Chief Forecaster of the U. 8. Weather
Burcau at Washiagton, D. ., listeaing to his
own fo-ecasts broadcast from the Government
Radio Station at Arlington. These broadcasts
are picked up by local stations and retransmit-
ted over the whole country. P. & A. Photos,

!
|
!
!
i
|
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N During the Iast political campaign in France
the contestants in the electioris did their
campaigning in de luxe fashion. At the
(s Y right is shown a candidate with his car and
loud speaker. His voice was spoken into a
microphone and passed through an audio
amplifier from which it was delivered to the
horn atop the car which he used in traveling
\ zbout his district. P. & A. Photos.

It is now the four “Rs’ in the Little Red School-
o house, readin’, riiin’, ’rithmetic and radic. At the
left is shown Miss Saralh' Muller and her classes

P which have the distinctien of attending schoul in
the smallest schoolhouse in America. The pupils
are shown doing their calisthenics out of doots to
the tune of a radio concert The school is known
2s District 30 and s located on Long Island, N. ¥

Fotograms. N
T
1

|
i
z
i
|

A Boston representative of the Pathe News
tound that there were long intervals between
assignments, and while he was waiting for a
conternplated event to take place, he took the
most logical course to entertain himssli—he
erected a small Super-Heterodyne set which
could be mounted on his cameva triped. At
the right is given a photograph of the set ag it
icoks set up and ready for acticn. The storage
battery of the car lights the flaments of the
il vacuam tubes. © Keystene View,

e -
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With the approach of the fall political campaigns the photo at the right will
be extremely interesting. Many a speaker has been cut short in the middle
of a campaign on account of the great strain put upon his voice by halls
and buildings of bad acoustics. All this is obviated by the new public
address system recently gotten out by the Western Electric Company.
Four stages of audio frequency amplification take the conversational voice
of a speaker delivered before the microphone and boost it to dimensions
huge enough to allow an audience of 6,600 to hear it comfertably. All
the apparatus is housed in the truck. If occasion demands, it may be taken
into a hall and installed as casily as it is out of ddors.—{"Western Eleciric.
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Shortly after his return from Rome, where he -eceived the Eed Hat, Patrick
Cardinal Hayes. of New York, brought the Papal message ‘rom Rome and
delivered it through the microphone of station WEAF of New York City to
the. country at large. Below is shown a view of this princs of the church
as he stood before the microphone delivering his message, ©Pzoto Topics, Inc.
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General George O. Squier, inventor of “wired

: L radio,” puts a quarter into the ever gaping mouth

S BT ; of his newest invention and receives his money’s

' To— ' ' worth of concert. Thiz “pay as you receive” is

Much publicity has recently been given to. insects and the nsises they make. Here is one of the General’s latest devices and the photo-

shown Paul Specht, one of New York's favorite Jazz Band leaders, broadcasting the graph above shows a demonstration he made of it

noises of two beetles and a cricket.. Three or four nights a week his band entertains recently while staying at a New York hotel
thousands by the dinner and dance concerts given direct from the Almanac Hotel, ©P. & A. Photas.

where he holds forth. @©Fote Topics, Inc.
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Right: Monsieur Marius Latour,
the noted French engineer, who
recently paid a visit to America.
M. Latour is a pioneer of radio,

Radio News for August, 1924

Above are two interesting
photographs taken in the gar-
den of the home of Colonel
and Mrs. Harrison, London,
where for the first time in
history the song of the night-
ingale was picked up by sensitive
microphones and broadcast to radio
enthusiasts throughout the British
Isles. The birds readily responded
to the strains of Miss Beatnce Har-
rison’s ’cello, which was played to
coax them into song, and the radio
reproduced their rich melody faith-

fully. The radio amplifier can be
seen clearly in the left-hand photo,
situated in the little summer house.
The sensitive microphone which
picked up the nightingale’s song is
shown in the right-hand photo, rest-
ing on a thick piece of felt to absorb
stray vibrations. © Interrational
Newsreel.

having taken out patents 19
years ago on step-up transform-
ers for amplifying radio signals.
We have him to thank for our
present day transformer racio and
2udio frequency amplifiers, In
1904 he was ccnsulting engineer
for the General Electric Com-
pany, developirg electrical com-
mutating machinery, in which
work he acquired a world wide
reputation. During the war Mr.
Latour did intensive work on
radio receivers and amplifiers.
© Foto Topics, Inc.

Left: John L. Reinartz (Jeft) receiving the cup of honor from the

Executive Fadio Council of the Second District for the excellent

and beneficial work he has accomplished during the past year.

The center Ggure is Lloyd Jacquet, Editor of Amateur Radio, and

right, W. L. Howeli, Presicent of the Second District Executive

Radio Courcil. Amateur stations 2BRB and 2XNA broadcast
the proceedings. © Foto Topics.

R

Right: A scene at the Polo Grounds, New York, with
Watson and McQuillan of the New York Giants as
the central figures. They are tuning in a local broad-
cast station to get the baseball scores from the otker
teams and leagues while waiting their tum at the bat.
Foto Topics.
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wWWwWwW americanradiohistorv com


www.americanradiohistory.com

Radio News for August, 1924

Right: This group of the foremost engineers
in the radio jndustry are doing much in the
way of propaganda against radiating receiv-
ing sets and at a recent meeting held in the
Engineering Society's Building, New York,
papers of a semi-technical nature were read
to a large audience giving pointers on the
care and operation of present day receiving
sets. From left to right are: Prof. Alfred N.
Goldsmith of the Radio Corporation of Amer-
ica; John V. L. Hogan, Consulting Radio
Engincer; Prof. John H. Morecroft of Colum-
bia University; Philip Torchio, Chief Engi-
neer of the New York Edison Company; i
W. Chube and Prof. L. A. Hazeltine of
Stevens Institute. © Kadel & Herbert.
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At the right is an interesting photograph of a
group of teachers and students who recently
gathered in convention at the Hotel Pennsylvania,
New York, to try their mastery of stenographic
symbols on dictation sent over the radio. Charles
S. Swem, the acknowledged champion of the world
at speedy shorthand writing, gave the dictation
from station WJZ. @© Gilliams Service.
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tionel radio recciving set.

and audie frequency amplification.

TRTRTRTTINTS
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Left: The King of England is the owner of this excep-
It stands complete, the aerial
b=ing of the condenser type consisting of two large copper
plates, one at the bottom of the cabinet and the other
underneath the shelf near the fioor,
teries are within the cabinet, there being special compart
ments provided for them. This multi-tube receiver is
extremely sensitive, having numerous stages of both radic
Both sets of amph-
fiers are of the resistance coupled type which instres

stabifity of operation and undistorted reproduction.

Tte necessary bat-

I

T“HHI;GT_l

Left: Herbert Swason, owner and operator of
amateur station 2CVN, Brooklyn, N. Y., is
an Eagle Scout and wears a wireless merit
badge, as well as forty-two cthers, on his
right sléeve. Altkough but cighteen, he has
spent six years in the radio game and holds
a record in his locality for having received
151 amateur and broadcast stations in one
evening. The transmitter can be seen in the
cabinet to the right of the photo. It is a
3% K.W. spark set employwng a rotary spark
gap. Those who have heard 2CVN on the
air have no doubt appreciated his ‘“automatic
fist" which shows up clearly in the photo.
The apparatus atop the cabinet receiving set
ts employed for receiving long wave trans-
Atlantic stations. It tunes up to 14,000
meters. ) Foto Topics, Inc.
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TE VO tell the truth at the start, which
ts bad but necessary, I ain’t no sci-
ence-stiff ; I'm an actor. Joe Ham-
merstein’s, my label, called Ham by
the critics, Stein by my bootlegger,

and a lot of coarse words by others. I
play the big-time when it snows, and when
the sun smiles and you slift from your
heavies, me and the exemption take it easy
down at Brightmere-on-the-Deep. Not that
vou give a rap about what we do; except
that I like to get solid with my audiznce
hefore I spill any intimate chatter.

The whole affair begins, of course, witi

e wife. You see. down here away from
her scandal circles she gets kind of lone-
some, there being no kick in talking to your
husband after you've been velling across
stages at him all winter. So she suggests
that we gets a radio. Me, all innocent, fzlls
for the idea like an old maid for a biind
fover. Naturally, she decides we should do
it all up brown, so next dav I takes a run
mnto what passes for a town to see if they
sell any radios there. There’s six hundred
and forty-seven peoplé and eighteen radio
shops in the burg. all shops doing a turn-
away business, with “Listening Room Only”
pasted over the main entrances. I step into
the nearest one and finally manage to get
10 the egg that's handing out the dope. So
1 slips him our tale of woe. He acts real
nice about it, too.

“You want a complete new set?” asks he,
sort of surprised-like. -

I ‘agrees with him. ]

He looks at me, not knowing whether to
bélieve his own ears. So I pipes, up and
asks him why the astonishment.

“Why,” says he. “every house in town has
a radio in it. You must be of the family
that moved into the green cottage at the
end of the beach.”

T sees this bozo has my number so I
gives in. “You booked me correct.”” 1 re-
plies. “As an afterthought. mow that the
formalities is over. how about that radio?”

“You see,” says he. “since every house in
town has a radio in it. we don’t stock com-
plete sets. But we can seil vou the nparts
and vou can put them together vourself.”

“Nix, buddy.” T tells him. “I can ficure
out a lot of ways to kill time that ain't half
so expensive.  Ain't there somebody I ecan

All of a sudden there is a “pfutt,” a fuse blows and the baby spet goes ont.

get that knows the why of these things?
Don’t you?”

He don't like this last line, but business
makes him overlook the insult. “Oh yes, we
could,” he tells me, “only we don't, since
most amateurs like to make their own sets,
just like smokers like to roll their own
cigarettes. It gives them individualitv. So
we maintain no workshop.”

“Oh. 1 see,” says I. " “Does anybody ?”

The dealer scrdtches his head. “None of
the shops do,” he informs, “but maybe Jerrv
Lawson might.” ;

“And who,” T asks politely,
Lawson be?”

“He might be King Tut’s flea chaser, but
he isn’t,” comes back the dealer. “He's the
greatest  scientist -~ in Brightmere-on-the-
Deép.” :

Which ain’t much of a recommend, bur
I lets it lay. “Where does this Mister
Lawson reside?’ I inquires.

“He lives in the big white house on Roval
Hill. Right near your place.”

The domicile in question is the town's
show- place. and I don't feel that anv guv
what lives there will fix me a radio. [
says so. )

“Oh, erry isn’t any snob,” says the dealer.

‘nught Jerry

 “In fact. 1 shouldn’t be at all surprised if

he'd be tickled pink to build it for you.

provided. of course, that you let him select -

the parts and design the hook-ups.”

wWww americanradiohistorv com

Allez, Houpla!

By ROBERT FRANCIS SMITH

Radio News for Augusi, 1924

“Being of a perfectly providing nature,”
I responds, “T'll let him. All I knows about
hook-ups is that they is an evil you got to
take when you gets married.”

He kind of grins, so I bid him geod day
and teddles along up the hill. I goes up
to the big house and knocks on the ‘door
and one’ of them maids you sees in the
moyies, but no place else, opens the door
and smiles. So I tells her who I wants
and she points around o the garage and
saxs “The Master is there” -

The garage had once been a swel! rest
room ior a team of prancing mares before
we began to travel F.O.B. Detroit. The
upstairs part had used to be a hang-out for
the groom and his tribe, but since chauf-
feurs got aristocratic and demanded a room
with the family, the apartment ain’t been
in active service. So the Master had turned
it into what 1 later learns is a laboratory.
Well, the stairs is on the outside, so 1
climbs up and kuocks on' the door. Some-
bocy yells “Come in!” so I does.

This room is about fifteen by twentv and
filled with more doodads and hymos than I
ever szw in one place. Wires, lights. and
such, ail over the place. Dy a bench at one
side stands a kid, wbout twenty-two, dark-
haired, pretty good looking. wearing among
other ornaments a pair of black insulated
glasses and a worthy expression. He looks
ap. {Continued on page 243)

. . “Hey, youE;’ yells Jakey O’Brien. ““Watch your light!”
Tom makes a dive for the door and calls. and Mr. O’Erien flies in and settles on Tom's shoulder.
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Esperanto Radio World Language

By JAMES D. SAYERS

¥l After a wide investigation it has been found that Esperanto is the most widely used of the aux-

vocabulary.
@\___...—3

MATTIER of importance, vital to

the future of radio is now coming up

for decision by radio fans and wire-

less amateurs in America. In real

fact. it has been decided in Europe.
Very much confusion has been caused by an
apparent existence of a number of different
international languages, all clamoring for
recognition as the international language for
radio. Busy people who are interesting them-
selves in radio and

dental, Romanic and perhaps two or three
other systems that have gained a few fol-
lowers are the only ones that are not plagar-
isms of the uncopyrighted Zamenhof origi-
nal, Esperanto. They are either more diffi-
cult to learn than national languages, as in
the case of Volapuek and Ro, or are too
compromising with the irregularities and ar-
bitrary word building systems of national
languages, as exemplified in Romanic and

iiary languages and is, possibly, the easiest with which to work, since it has a well established
Therefore, Rapio Niws accepts it as the international auxiliary language.

parts oi the world, representing as many
of the linguistic groups as possible, and of
the Esperanto Academy, which is a smaller
body of great scholars and experts in the
language, who are the final arbiters of all
questions affecting the growth of and im-
provements in the language. The logic of
having such bodies of men, thoronghly versed
in Esperanto, to propose and pass upon im-
provements in the language, is at once appar-

ent to a reasonable

would like to have at

mind. Such procedure

their command a lan-
guage used commonly
by all the world of

Speech made from Station WOR, Newark, N. J., May 5, 1924, by James Denson
Sayers, heard in its entirety in Tokio by Hiroshi Ando, well known Japanese

msures that the lan-
guage will be held 1o a
conservative and stand-

radio, are deterred hy
what secems to them a
din of chaos into which
they do not wish to go.
At a recent racio ex-
position in New York
a man was heard to re-
mark as he passed the
Esperanto booth : )

“If the advocates ot
an international lan-
guage could just get
together, it would be a
grecat thing for radio.”

No doubt such 1s the
sentiment. more or less
clearly fxed, in the
minds ofi countless
thousands of normally
wide-awalke fans. They
are too busy to give up
A great amount of time
wading through the
tremendous field of
linguistics covering the
proposed world lan-
guages. The majority
are repulsed by the
prospect. Many plunge
blindly in and take up
the fArst one that
reaches their attention.
Some very few take
the trouble to investi-
cate. It is to help the
readers of Ranwo
NrEws by fallowing the
course of the latter
type that we write this
article.

The first and most
important question that
the real seeker in this
field wants to have an-
swered 18

“Does there exist

RHtH

engineer, listening in at Imperial Laboratories.

Esperanto

Nun, Samideanoj de Esperantujo. de la
tuta mondo. Mi estas che la stacio de
Bamberger en Newark, Usono. Estas
grandega plezuro al mi paroli la unuan
fojon de Nord-Ameriko trans la oceanon al
miaj samideanoj en aliaj landoj. Se vi
sukcese audas min, faru por Esperanto la
bonan favorcn de sendi al la adreso antaue
donita en la Esperanto gazetaro, kable-
gramon au almenau skribi al mi leteron.
pri la fakto ke vi audas min. Chi tin eks-
perimento estas atentata de muitaj eminen-
taj personoj chi tie kaj estos historia
ckazajho se miaj esperantaj vortoj estas
audataj en alial landoj.

Mi estas tre felicha kun vi, karaj sami-
deanoj, vi idealistoj kiuj laboras senlace,
pacience por nia amata afero, pro la kon-
tentiga progreso antauen de Esperanto.
Estas bona, justa idealo kaj tial venkos,
nepre venkos, tra la tuta mondo, super chia
barilo kaj spite de chia malbonkoraj homoj,
kinj chiam malamegas la progreson kaj
felichon de homaro. Se la grandega bezono
ne ckzistus por la benado de Esperanto al
disigita, suferanta homaro, tiam la fina,
glora venko de Esperanto estus dubema, sed
progreso mem envenigos Esperanton kiel la
beia, tutmonda helplingvo, kompreneble, per
kaj kune kun nia laborado por ghi.

Esperanto estas la lingvo de la nuntempa
mirindajho, la radio-telefono en la uzado de
chi tiu trans landlimojn, kaj ankau estos la
lingvo de la parolantaj kinematografajhoj,
kiuj baldau estos sukcesaj. Esperanto iros
per saltegoj tra la mondo de nun antauen,
char radio kaj parolantaj kinematografajhoj
portos ghin al chiu popolo.

Nun, karaj samideanoj, mi adiauas vin,
kaj mi petas vin telegrafi, se eble, au
almenau skribi letere tuj al mi lau la donita
adreso. Baldau ni Pparolos pli libere kaj
chiutage en nia amata lingvo. Ghis revido
en pli felicha tago. Bonan nokton.

English

Now, dear fellow-Esperantists of the
Esperanto world, of the whole world. I am
at the Bamberger station in Newark, United
States. It is a very great pleasure to me
to speak the first time from North America
across the ocean to my fellow-Esperantists
in other lands. If you successfully hear
me, do Esperanto the good favor of send-
ing to the address previously given in the
Esperanto press, a cablegram, or at least
write me a letter, about the fact that you
hear me. This experiment is watched by
many eminent persons here and will be an
historical event if my Esperanto words are
heard in other countries.

I am very happy with you, dear fellow-
Esperantists, you idealists who labor tire-
lessly, patiently for our beloved cause, be-
cause of the satisfactory progress forward
of Esperanto. It is a good, just ideal and,
therefore, will conguer, surely congquer,
throughout the whole world, over all bar-
riers and in spite of every sort of evil-
hearted men who always hate the progress
and happiness of humanity. If the tremen-
dous need did not exist for the blessing of
Esperanto to a divided, suffering humanity,
then the final, glorious victory of Esperanto
would be doubtful, but progress itself will
bring Esperanto in as the beautiful, world-
wide auxiliary language, of course, by and
with our continued work for it.

Esperanto is the language of that modern
marvel, the radio telephone in the employ-
ment of the latter across frontiers, and also
will be the language of the talking moving
pictures, which will soon be a success.
Esperanto will go by leaps and bounds
throughout the world from now on, because
the radio and talking movies will carry it
to all people.

Now, dear fellow-Esperantists, I bid you
adieu, and I beg you to telegraph, if pos-
sible, or at least write by letter immediate-
ly to me according to the given address,
Soon we shall talk more freely and every
day in our beloved language. “Ghis revido”
(pronounced ‘jees rayveedoh” and mean-
ing, literally, “until re-seeing,” or “until we
see each other again”) in a happier day.
Good night.

ard growth throughout
the world and not be
butchered and botched
here and there at will
by every theorist who
feels himself moved by
a bright and shining
idea.

Let us devote a par-
agraph or so to con-
sideration of the three
most promising of the
myriad proposals for a
radio and world lan-
guage.

The original Esper-
anto was constructed
by Dr. Zamenhof
through many years of
painstaking and schol-
arly labor. Being a
master of the ancient
classical languages and
of seven of the leading’
modern languages, he
was able to appropri-
ate for his creation the
cream of all languages.
He discovered certain
ingenius principles
used only in a very
haphazard, incomplete
manner in national lan-
guages. He developed
them to their maxi-
mum capacity. As a
result we have a lan-
gauge of just 16 rules
of grammar, 12 con-
jugations of verbs in-
variably regular, a
simple and absolutely
phonetic spelling with
invariable penultimate
accent. There are only
five clearly distinct

already a language that stands out much
above the general field of proposed radio
languages. and, if so, what are its claims
for perpetuation?’

When we look into the general field we
find 150 more or less elaborated proposals
for an international speech. Those that have
been published to any noticeable extent per-
haps do not number more than a dozen.
Among them we find Volapuek, Iisperanto.
Ro, Occidental, Ido (which is now arrogat-
ing to itself the general title, International
Language. abbreviated as “Ilo”), Romanic,
Esperantido, and a few others. Volapuek
was the first, but was abandoned quickly by
its followers in favor of Esperanto when the
latter appeared in 1887. Volapuek, Ro, Occi-

Occidental. We find, thercfore carly in our in-
vestigations that Esperanto and its plagar-
isms are the only proposed languages so far
presented to the world that are very easily
learned and can be used in actual conversa-
tion. The plagarisms of the original Fspe-
ranto in most cases make the fatal mistake
of going too far in applying theories in their
adopted forms hefore first giving them the
acid test of extensive practice, as did Dr.
Zamenhof during the more than 15 years he
spent in building Esperanto. It is admissable
that improvements can be made in Esperanto.
The originator, Dr. Zamenhof, and his early
co-workers provided for this in the estab-
lishment of the Language Committee, which
is composed of linguistic experts from all

WWwW americanradiohistorv com

vowel sounds (which makes it the ideal radio
langauge), and a highly developed arrange-
ment of affixes, making it possible to build
hundreds of thousandsof «variations of thought
wpon a few thousand root forms. These root
forms, or words, are taken almost entirely
irom the modern languages. The major pro-
portion of them are recognizable by any per-
son knowing one or more of the Kuropean
languages. This, with the simplicity in con-
struction of the language, accounts for the
delightful ease and rapidity with which stu-
dents master the language. Orientals find
little more difficulty in mastery of Esperanto
than Occidentals. The Chinese and Japanese
are taking it up even more avidly than the
(Continued on page 204)
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The Tropadyne Circuit

There are constant improvements being made in the Super-Herterodyne receiver.

By CLYDE J. FITCH

one is that developed by Mr. Glyde J. Fitch and detailed here.

The front view of the completed Tropadyne receiver.

INCE the original appearance of the

first Super-Heterodyne circuit there

have been numerous improvements

made in its design. Many of them

have been along the line of increased
selectivity, others have sought to combine
tubes, but this latest one does both. It is
well known that a properly constructed re-
ceiver involving the Super-Heterodyne prin-
ciple will receive more stations with greater
clarity and volume on a small indoor loop
aerial than any other receiver, no matter
what its refinements, using a large outdoor
collecting agency. So there is little wonder
at the constantly increasing popularity of the
Super-Heterodyne.

Briefly, the Super-Heterodyne prin-
ciple involves changing the wave-length of
any incoming signal to a certain definite in-
termediate wave-length. This change in the
period of the wave is effected very simply.
The user of a regenerative receiving set well
kunows the squeals and whistling sounds which
are heard in his head telephones the
instant the receiver is set into oscillation.
These squeals are caused by the superiniposi-
tion of a radio frequency wave generated by
the receiver and that of an incoming signal.
The two meeting in the detector circuit cause
the production of what is termed a beat
note, the tone of which is determined by the
difference in the two frequencies. The super-
imposition of the two frequencies is called
heterodyning. The heterodyning note can be
changed, by shifting the dial, from a very
high pitched squeal to a note so low that it
passes from the range of audibility. In the
Super-Heterodyne this “squeal” is made
above the range of audibility. Nevertheless,
all of the audio frequency modulations placed
on the carrier wave at the transmitting sta-
tion are faithfully reproduced at the new
radio frequency affected through heterodyn-
ing.

Tt has been found that while making the
squeal very high so as to be inaudible, the
detector circuit of a regenerative receiver is
detuned from the signal, thus decreasing its
efficiency and the squeal becomes weaker and
weaker as the pitch of the squeal rises. For
this reason the standard Super-Heterodyne
employs a separate tube for the oscillator

-
P |

3 The following
numbers designate the different controls: 6 is the tuning dial; 7 is the
oscillator dial; 8 is the loop jack; 11 is the potentiometer; 12 shows the
rheostats; 13 is the detector and amplifier jacks; 14 is the filament switch.

ERE is a remarkable Super-

Heterodyne receiver which

we warmly recommend to
our readers. It has several new and
unusual features. In the first place
only six tubes are used giving as
much volume as the average eight
tube Heterodyne. The selectivity
of this set is unusual. Unequali-
ties of the intermediate transform-
ers have now been done away with
by tuning each transformer. After
the transformer has been tuned, it
can be left this way, no further tun-
ing being necessary.

This system makes for maximum
sharpness and maximum volume.
Another outstanding point of su-
periority of the Tropadyne circuit
is that it practically does not radi-
ate, thereby not interfering with
other nearby receiving stations.
Most Super-Heterodyne circuits, as
is well known, are powerful radia-
tors.

—Editor.
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7 . Glyd A saving of fwo tubes as I
well as an increase of selectivity is obtained with this new circuit called the Tropadyne.
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and a separate detector tube to detect the
inaudible squeal, also called the beat note.
This requires two tubes to do the work of
one, which is objectionable. Experimenters
have tried using two tuned circuits on the
one detector tube, making it a self-hetero-
dyning or autodyning detector. The object
was to tune one of the circuits to the signal
frequency and tune the other circuit to the
oscillating current frequency ; but tuning one
circuit detunes the other and one finds him-
self first swinging one dial and then the
other and getting nowhere. This disadvan-
tage is entirely overcome in the Tropadyne
circuit. The Tropadyne employs a self-hete-
rodvning detector having two independently
tuned circuits in the grid circuit of the tube
so arranged that tuning one has no effect on
the tuning of the other and stations are
easily and quickly tuned in. This is the main
advantage of the Tropadyne circuit, the elim-
ination of one tube from the standard Super-
Heterodyne circuit.

Tt was just pointed out that the oscillator
and first detector in the Super-Heterodyne
give a new wave-length or frequency to the
signal by producing beats. The two tubes,
therefore, act as a frequency changer. In
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The principle of the Tropadyne circuit is shown here. Although only one tube is used for the
detector and oscillator, it will not radiate and will cause no interference to other receiving sets.
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Top view of the Tropadyne showing the neat arrangement of the apparatus.

The numbers designate the following instruments:

1, the tunery

2, the oscillator coil; 3, the grid leak; 4 and 5, fixed .0005 condensers: 6, the tuning condenser; 7, oscillator condenser; 8, loop jack; 9, tuned
R. F. transformers; 10, A. F. transformer; 11, potentiometer; 12, rheostats; 13, jacks for detector and loud speaker.

the Tropadyne circuit one tube acts both as
oscillator and detector, and is a frequency
changer. This 1s where this circuit gets its
name; tropala irom the Greek, meaning
change, and dyine meaning force.

[Fig. 1 shows the Tropadyne circuit. Only
one tube is shown, which s merely a fre-
quency changer when used in a Super-Hete-
rodyne receiver, and may be used with any
tvpe of Super-Heteradyvne now in existence.
As shown in the diagram, it is arranged for
both loop and outdoor aerial, the loop being
connected in the circuit through a plug and
jack. The plate coil, with terminals marked
“+B"” and “P.” is coupled to the oscillator
coil, “G,” “F” and the tube is continually
generating an oscillating current, the fre-
quency of which depends upon the setting
of the oscillator condenser. It will be noted
that one side of the oscillator coil is con-
nected to the grid of the tube and the other
side is connected. through a one-megohm
grid leak, to a filament of the tube. The
tuning, or loop circuit. is connected between
the electrical center, or nodal point, of the
oscillator circuit. and the filament of the
tube. The grid condenser is placed between
the oscillator circuit and the tuner circuit.

The clectrical center of the oscillator circuit
is approximately at the center turn of the
coil. In practice, this connection is not crit-
ical. It may be two or three turns either
side of the center, without seriously decreas-
ing the efficieucy.

Although radio {requency currents are
flowing in the oscillator circuit, none of this
current passes into the tuning circuit since
the potential difference between the electrical
center of the oscillating circuit and the fila-
ment of the tube always remains constant.
Therefore, tuning the oscillator circuit has
no etfect on the tuning of the loop circuit.

The incoming signal current flowing in the
loop or tuning coil circuit, is impressed on
the filament of the tube and the center of
the oscillator coil.  The current divides
cqually at this point, part flowing through
the upper half of the coil to the grid of the
tube and the remainder flowing through the
lower half of the coil to the grid leak. As
the signal current divides equally through
the oscillator coil, one-half flowing in one
direction and one-half flowing in the other
direction, the two oppose each other and pro-
hibit current flowing in the oscillator circuit.
Both the oscillator and tuning circuits may

be tuned independently to the same or dif-
ferent wave-lengths. This is a condition that
has never before been attained by a single

‘tube.

There are many variations that may be
made with this circuit, employing the same
underlying principle, but the arrangement
shown gives the best results.

By tuning the loop circuit to the fre-
quency of the incoming signal, the signal
current is impressed upon the grid and fila-
ment of the vacuum tube. By tuning the
oscillator circuit to a different frequency
from that of the incoming signal, which cur-
rent is also impressed on the grid of the
tube, a Dbeat note is produced in the plate
circuit. This beat note may be audible, de-
pending upon the adjustment of the oscilla-
tor condenser. If it is audible, it mayv be
heard in telephones connected to the output
terminals. In a Super-Heterodyne, however,
the beat note is made inaudible and is am-
plified by the intermediate amplifier, which is
connected to the output terminals.

It may be well to note that by tuning the
antenna circuit to an incoming signal. this
signal is impressed upon the grid and fila-
ment of the tube and is, therefore, repeated

5

©

Rear view of the Tropadyne receiver. The spacing of the R. F. transfo rmer coils can be clearly seen. The numbers and instruments correspond
to those shown in the upper photograph.
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Schematic diagram of the Tropadyne circuit.

in the plate circuit. By means of the plate
coil this amplificd signal current is fed into
the oscillator circuit and is further amplified
by the phenomenon of regeneration. It is
assumed in this case that the coupling be-
tween the plate and oscillator coils is vari-
able and that the coupling is adjusted to
a point just before the tube starts to oscil-
late. This makes a single tube regenerative
receiver and the signals are heard in a tele-
phone headset connected to the output. While
adjusting this receiver the tube will some-
times generate an oscillating current in the
oscillator circuit. But, as stated before, none
of this current passes into the antenna circuit
and hence this one-tube regenerative receiver
is non-radiating.  Some engineers have
proven mathematically that if it is possible
to transfer a radio frequency current from a
primary circuit to a secondary circuit, the
action is also reversed and a radio frequency
current flowing in the secondary circuit will

Z4T #2055¢

Details of the oscillator coil.

The plate and
grid coils have 24 and 29 turns respectively.

be transferred to the primary circuit. They
have, therefore, stated that the only possible
way to prevent an oscillating regenerative re-
ceiver from radiating into the antenna is by
the use of a blocking tube. An hvpothesis
disproved by the Tropadyne.

Since the object of regenerating in a re-
ceiving set is to apparently nullify the re-
sistance of the antenna circuit, if the set does
not regenerate into the antenna the efficiency,
as far as DX reception is concerned, is
greatly impaired. Therefore, it is doubtful
if the one-tube non-radiating regenerative set
will become very popular. Of course the
sensitivity can be increased by employing one
or two stages of radio frequency amplifica-
tion before the regenerative detector tube.

Figs. 2 and 3 show the complete details of
the antenna coupler and the oscillator coil.
The drawings are self-explanatory and need
not be described here. The end connections
of the windings are lettered according to the
lettering on the diagram, Fig. 1. In the
diagram the coils are shown reversed in
order to simplify the diagram; that is, the
terminals “P.” “G” of the oscillator coil are
shown adjacent to each other in the diagram,
whereas actually they are at opposite ends
of the insulating tube. The object of bring-
ing these leads out at opposite ends of the
tube is to decrease the electrostatic capacity
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Although only six tubes are employed, it compares favorably in volume with the ordinary Super-

Heterodyne using eight tubes.

between the plate circuit and the grid circuit
of the tube.

These two coils should be constructed ac-
cording to the drawings and mounted as
shown in the illustrations. At the right of
the photographs are shown the tuning con-
denser, oscillator condenser and antenna and
oscillator coils. The frequency changer tube,
which is the one shown in Fig. 1, is placed
between the two condensers. This arrange-
ment makes the connections very short.

The accompanying photograplis also show
the intermediate amplifier and the audio am-
plifier. The set shown has six tubes, the
first of which is the frequency changer, and
the next three the three-stage intermediate
amplifier. The fifth tube is detector and the

sixth is a one-stage audio frequency ampli--

fier. For most purposes one stage of audio
frequency amplification is sufficient, although
for volume on DX stations, two stages are
recommended.

The set shown has a 7 x 30-inch panel.
This allows ample room for wiring. Al-
though it is not advisable to crowd the in-
struments of a Super-Heterodyne, it is pos=-
sible to mount a seven-tube set on a 30-inch
panel. The two condensers, one potentiome-
ter, four rheostats, three telephone jacks and
a filament switch are mounted on the panels.
The illustrated layout may be changed to
suit individual requirements.

The Tropadyne principle, described above,
is shown in Fig. 4 as incorporated in the
complete six-tube Super-Heterodyne circuit.
This circuit, with the exception of the con-
nections of the first tube, is similar to the
standard circuit. It will be noted, however,
that no grid condenser and grid leak are
used for the second detector. It has been
found that a vacuum tube detector distorts
signals, especially if they are very strong.

This distortion has been practically elimi--

nated from the sccond detector by operating
the tube on the lower bend of its charac-
teristic curve. This is accomplished by con-
necting the grid return lead to the negative
side of the “C” battery, which acts as a
grid bias for the audio amplifier tube. This
applies a negative potential to the grid of
the detector and, therefore, very little or no
current is absorbed by the detector, and the
selectivity of the intermediate amplifier is
considerably improved. With a “C” battery

#30 580

The construction of the iron core intermediate

transformers. Note spacing of coils.
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of nine volts and a plate voltage of 45, the
selectivity is so great that poweriul local sta-
tions, otherwise broad in tuning, are tuned
in and out with the vernier alone. This
battery does not decrease the volume and the
quality of reproduction is remarkable.

The question of air core or iron core in-
termediate frequency transformers is a much
mooted one. While the air core type is very
selective, it requires condensers for tuning
cach stage of amplification to the same wave-
length. Usually fixed condensers are em-
ployed for this purpose, but it is difficult to
obtain {ixed condensers of uniform capacity
and the result is that the amplifier operates
at two or more wave-lengths. When this
occurs, the same station is received at sev-
eral settings of the dials. Iron core trans-
formers, on the other hand, are very broadly

S0 Turns
#24 5.5.C.

8 turns
#74 5.5.C

==E
Ll /.l .
kPN Fig.2

A coupler having an untuned primary is used.
Both primary and secondary are wound on the
same tube.

3"

tuned and give higher amplification than air
core transformers. These transformers are
so broad in tuning, however, that it is diffi-
cult to receive DX stations while local sta-
tions are operating. Manufacturers of iron
core transformers usually supply one air core
transformer, tuned by fixed condensers, for
use in either the first or last stage of am-
plification. This air core transformer (often
called a coupling, or filter transformer) is
supposed to make the amplifier more selec-
tive, a situation not always obtained in prac-
tice. These disadvantages have been over-
come by using the semi-iron core interme-
diate {frequency transformers which are
shown in Fig. 5.

The complete details of this transformer
are shown in the illustrations. It will be
noted that a variable condenser is perma-
nently mounted on each transformer. This
condenser is conunected across the secondary
winding and in this way each transformer
may be accurately tuned, making the inter-
mediate frequency amplifier very selective
and efficient. “Rico” mica iasulated variable
condensers are used hecause they occupy less
space than those employving air dielectric.
These condensers have a maximum capacity
of .0005 mfd. and, in connection with the
coils used, the transformers may be tuned to
any wave-length ranging from 2,000 to 7,000
meters. Although the coils used in these
transformers were wound by machine, they

(Continued on page 248)
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Expanding the Beginnher’s Set

Fig: 1

The variocoupler rotor shaft is in two parts as

Pigtail leads are soldered to each sec-
tion for connections.

shown.

ELL, readers, how does it feel to
he bitten by the radio bug and have
a real radio set that you can point
to and say you made it all your-
self?

You undoubtedly found the radio set de-
scribed in the last issue of this magazine
very easy to build, and operate. Probably
the only ditficulty found (if you live in a
district where there are many stations) was
that the concert being received was often
broken into by the broadcasting from an-
other station. This was because the set de-
scribed was not very selective. A set (an
expansion of the one described in the last is-
sue) which will enable vou to overcome this
interference dithculty will be described in this
article. It is a little harder to construct
than the first one, but most of the same parts
may be used again.

To increase the selectivity of the simple
radio set first described, the first step nec-
essary is the conversion of the tuning coil
into what is known as a variocoupler. Es-
sentially this instrument consists of two coils
of wire placed in inductive relation to each
other, so a current of electricity fowing in
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The variocoupler as it appears when completed
and mounted. .

By A. P. PECK

one of them will induce a like current in
the other. The discussion of the theory of
induction will be reserved for another ar-
ticle. Suffice it to say that the current in
one coil will set up a current in the other
one. When we place two coils in such a
relation in a radio circuit, and connect them
in a certain manner. the effect is to sharpen
the tuning—enable you to tune out onc sta-
tion and tupe in another, for the fullest
enjoyment of the programs.

To malke a variccoupler the entire tuning
coil as described in the previous article may
he used. Besides the parts used, a wooden
rotor bhall, 324 or 334 inches in diameter
will be needed. A cardboard tube may be
used for the rotor. but a wooden ball will
serve more efficientlv.  Such a ball is very
casy to work with. Usually it may be pro-
cured already wound. [f you buy one
not wound, get a half pound of No. 22
D.C.C. wire at the same time. Push the
end of the wire through the hole which is
drilled in one end of the winding space of
the ball; this is at the smaller side. Wind
that side of the hall full of wire, keeping
the turns cven and as close to cach other
as possible. At the middle division of the
hall, cut the wire, leaving ahout three inches
more than is necessarv for the winding.
Push the extra length through second hole.
which will be found near the ridge. Start
the winding from the other end of the ball,
winding towards the center. Make this
winding in the opposite direction from the
first one so when joined in the center, the
entire winding will run in the same direc-
tion. This is important and failure to follow
directions carefully may result in poor or
no results.

At the completion of the winding, the next
step is to mount it on a shaft. A shaft, in
two parts, as shown in Fig. 1 is preferable.
Following this method it is possible to make
firm, electrically perfect connections to the
rotor. Tt is poor policy to depend on the
hearings of the rotor to provide connections
to the winding. The best method is to use
“pigtails.” as illustrated. For the shaft,
procure two picces of brass rod., ¥4 inch in
diameter. One picce should he about 1%4
inches long, and the other 2 or 2%4 inches
Tong. The length of the second piece will
depend on the distance hetween your tuning
coil and the panel. This dimension is ob-
tained from the instrument itself. Two 14-
inch holes will he found drilled in opposite
sides of the rotor. The rods will just fit
these holes. Place them as shown in Fig. 1.
Provision must be made for fastening the
bhall to shafts, which can hest be done by
two long wood screws. These will have to
be on the order of 275 inches long and very
thin.  With about a Lg-inch drill, bore a
hole through the edge of the rotor and con-
tinue through the shaft. This drilling will
have to be done very carefully, and the
hand drill will have to bc held very straight
and rigid. Otherwise, the drill point is
likely to break through the side of the
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Bearings for the rotor sha.t aie made of 1/16-
inch brass cut to the form shown here.

rotor and spoil it. After drilling the two
holes. put the wood screws in as far as they
will go and then tighten with a screwdriver.

Before making the connections of the
windings, cut out the bearings for the shafts.
These are illustrated in Figs. 2A and 2B.
They are made from 1/16-inch brass which
may be obtained {rom any hardware store.
Both of the bearings can be cut from a
piece 2% inches long by 7% inch wide by
overlapping them. In this way a saving in
material will be effected. In the center of
the Vi-inch square lug, drill a hole 14 of
an inch in diameter, for the shaft to pass
through. Then with a hack saw, cut a slot
from the top of the lug through to the

hole. By pinching the sides of the lug
together slightly. the strip will hold the

shaft tightly when it is placed in the hole.
This pinching together will also prevent
excessive play in the bearing. When the
bearing surface hecomes worn, through usec,
it will only be necessary to again pinch the
lug slightly to restore a good bearing sur-
face.

Position of Z23i'aral
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Fig. 4

Panel layout for variocoupler.
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A 23-plate condenser as shown here is used
to tune the secondary of the coupler.

After the hole is drilled and the slot cut,
drill two other holes in each of the mount-
ings, as shown in Fig. 2A. These are for
fastening the bearings to the top of the
tuning coil tube, as shown in Fig. 2B. This
is accomplished by means of four small ma-~
chine screws and nuts, two for each bearing.
The bearings are not to be fastened to the
tuning coil until the rotor shafts are placed
in each bearing and the rotor connections
are made in the following manner: Scrape
the insulation from the two wires in the
center, inside the rotor ball, and twist them
tightly together, cutting off the surplus wire.
According to good electrical practice this
joint must be soldered.

To make a good soldered connection here
or elsewhere, proceed as follows: Heat the
soldering iron in a clean hot flame until the
flame around the edges of the iron becomes
green in color. Remove the iron from the
flame and with a file, rub the four sides of
the tip until they are bright. The bright
part should extend about %% inch back from
the tip. Return the iron to the flame until
the greenish tinge is again visible. Remove
and place a very small amount of soldering
flux or paste on the tip of the iron. Rub
immediately the end of a piece of soft wire
solder onto the tip. You will find that the
solder will spread out and form a thin film
or coating on the iron. This process is called
“tinning” the iron. When the iron is to be
used, take great care not to have it too hot,
because excessive heat will destroy the tinned
surface, necessitating its being cleaned again.

To solder the wire joint, place a very
small quantity of paste on the twisted joint
and a little more solder on the iron so that
it melts and collects in a small drop at the
tip of the iron. Touch this drop of melted
solder to the joint and hold it there for a
short time. If the wire is clean and there
is enough, vet not too much flux on it, the

solder will “sweat” into the joint, joining
the two wires together in an electrically
perfect manner. If the wire is dirty, the
solder will not stick. Do not leave a large
lump of sclder adhering to the joint; this
indicates poor workmanship. If the solder
sweats in there will be no occasion for such
a lump. If the wire is dirty, scrape it care-
fully and try again.

The next connections to be made are those
from the two outside ends of the winding
to the shafts. Connect one end to one of
the shafts and the other end to the other
shaft, soldering the wire to the shaft. Clean
the end of the shaft thoroughly with a file
or sand-paper, and at the same time clean
the wire to be fasteried to the shaft. Place
a small drop of solder on the iron and a
little flux on the wire and the shaft. Hold
the wire on the shaft with a pair of pliers
and apply the iron. Hold the iron on the
joint until the solder “sweats” as before.
After the connections are soldered, slip the
bearings into place.

Procure fwo pieces of flexible stranded
wire to form connections between the shafts
and the binding posts. One wire is soldered
to each of the shafts. The flexible leads
or “pigtails” are plainly shown in Fig. 3.

Before leaving the subject of soldering, let
us sum up the essential points, so as to
drive them home more firmly. They are:

1. Have everything clean; the iron, the

objects to be soldered and the flux.

2. Have the iron hot enough to melt
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Panel arrangement for variable condenser
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solder immediately, but never heat it
to redness.

3. Always hold the iron in place long-

enough to allow the solder to sweat
into the joint and make a perfect elec-
trical connection.

4. Always use enough, but not too much
flux or soldering paste.
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Fig. 8

A simple and convenient method of mounting the instruments on a baseboard.
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Constructional details of a good crystal
detector,

5. Wipe all joints clean after soldering,
but before the metals cool. In doing
this, remove all excess flux or paste.

6. Keep the iron tinned and never use
the iron for anything except solder-
ing.

If the above facts and rules are kept well
in mind, there is no reason why you should
ever fail in soldering any kind of a joint.

Now that all the connections in and to the
rotor are made, the next thing to do is as-
semble it with the tuning coil. First it will
be necessary to drill three more holes in the
tuning coil panel. One of these is for the
shaft and the other for the binding posts to
which the rotor leads are to be connected.
These are plainly shown in Fig. 4. It is a
good idea to take the tuning coil and the
panel apart while converting it into a vario-
coupler. If this is not done. you stand a
good chance of crushing the tuning coil
tube or doing other damage. After you take
the instrument apart, you can clamp the
panel in a vise or to the work bench and
drill it with ease and perfect safety.

Place the four machine screws in
position and draw up the nuts on the
inside of the tube so that the bearings are
held in place. Then assemble the vario-
coupler on the base and panel. Fastening
a dial to the shaft that projects through
the panel completes the instrument.

Many detector elements work best when a
heavy point with a firm pressure is used.
This is impossible to obtain with the initial
detector. Therefore, a detector that can,

(Continued on page 250)
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How to Build Radio Sets

By H. E. BENEDICT

An excellent article for the beginner who has in mind the construction of his
My. Benedict tells the easiest and most prac-
tical way to go about it and has included many valuable hints that will assist

in turning out a good and well appearing set.

own radio recciving set.

T is cstimated that 80 per cent. of the

radio receiving sets in use in America

today are home built sets. And I ven-

ture to make the statement that the

owners of most of these sets were
more gratified by becoming the possessors
of instruments of their own creation than
they were by the substantial saving in the
cost which they effected by constructing
their own sets.

The real “dycd-in-the-wool” radio fan
takes more pleasurc in perfecting his radio
set, tearing it down and building some new
hook-up which may appeal to his fancy than
the average 10-yecar-old boy takes in con-
structing a Brooklyn Bridge or a city sky-
scraper with the new mechanical construct-
ing toy which he has just rcceived as a
present. This does not necessarily mean
that Mr. Radiofan buys new parts for cach
different hook-up he makes. Iar from it
He uses the same parts over and over again,
buying, perhaps, some part which the new
hook-up calls for and which he doesn't
happen to have on hand.

There are probably a great many more
who would build themsclves radio sets if
they did not feel that they lack the technical
knowledge and mechanical ability to make
their venture a success.

TECHNICAL KNOWLEDGE UNNECESSARY

It is a mistaken idea, however, to think
that you must be an clectrical wizard in
order to build a radio sct. As a matter of
fact, you do not nced to have any technical
knowledge whatever of the principles of
radio in order to hook up even one of the
more complicated one, three, or even five
tube sets.

Some of the wiring diagrams published
in the newspapers and magazines every day
may at first appear a little complicated to
you, but they arc not nearly so hard to

When, after putting
the final touch to
your first home-
made set, it works
right away, it sure
is a grand and glori-
ous feeling.”

understand as they at first appear. As an
illustration, suppose I should take you into
the kitchen of your home, and with a piece
of chalkk mark each leg of the gas range
with a letter of the alphabet, then give you
four pieces of string and tell you to tic one
end of each of the strings to the four legs
of the gas range, specifying each by letter,
with each of the other ends leading, respec-
tively, to the door knob, to the electric light
socket, to the water faucet, and to a chair;
you wouldn't have the least bit of trouble
in following my instructions, would you?
And if an artist were to draw a diagram of
these four strings leading from the four
legs of the gas range to their respective
terminals, you could do it by referring to
the drawing just about as easily, couldn't
you?

Wiring diagrams for a radio set may not
be quite so easy to follow as the above illus-
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A single tube receiver which may easily be constructed by the average experimenter, Note how
the bus bar connections are made and bent at right angles.
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tration, but with a little study, you will be
able to follow almost any wiring diagram
with very little difficulty.

If you have never attempted to make a
set, it would perhaps be better for you to
select a wiring diagram for one of the more
simple sets—say, a crystal set, or a one-
tube set.

The first thing for you te do is to pick out
the wiring diagram of whatever sct you
prefer to build. There are so many wiring
diagrams published in the newspapers, mag-
azines, and by manufacturers of parts, that
you may find it difficult to decide upon just
which set you prefer to make. Your favor-
ite newspaper or magazine will gladly mail
vou a wiring diagram, together with a list of
exactly what parts you will need for your
hook-up. And when you buy the parts, it
is advisable for you to buy the very best
parts obtainable.

It is a good policy to buy a blueprint t>
follow in wiring your sct. It will not only
show you the best method of wiring, but it
will also show you a lay-out for assembling
the parts on the panel and mounting board.

DRILLING THE PANEL

A good many dealers will furnish you with
a pancl already drilled i{ you buy the parts
from them. In case vou wish to drill your
own panel, the following suggestions will
help.

First cut a piece of plain heavy paper the
exact size of your pancl, and then, in accord-
ance with vour blueprint. lay out the plans
for the hoies to be drilled in the panel on
this paper.

Place this paper on the panel and snap
a few rubber bauds over the paper to hotd
it firmly in place. Then, with a center
punch, mark the panel through the paper
at each of the places indicated by vour lay-
out to show where the holes should be
drilled, and to prevent the drill from slip-
ping and scratching the panel.

The blueprint, you will notice, calls far
several different sized holes to be drilled
in the panel. It is best to secure a set cf
drills, but if the exact size of drill is not at
hand, a reamer tapered from 14 inch to 4

(Continued on page 252)
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The (mportance of The Trivial
By SIR QL(UER LODGE, D. Sc., LL.D., F.R.S.
’ PART Il

In this, the second of the articles by the famous English scientist, further data and discussion of
foundational radio facts are given that are many times lost sight of in the méle of detail of con-

Struction.

HEN two coils are coupled induc-
tively, they react on each other with
the result that the inductance of
each is diminished and the resistance
of cach is increased. Resistance is
never wanted, it is always a nuisance, though
unavoidable. That is why coils are wound
so as to give as much inductance as pos-
sible for a given length of wire; that 1is,
for a given resistance. Inductance confers
inertia on the current, like adding a mass ot
lead to a pendulum bob. It makes the oscil-
lations persist, and it enables accurate tun-
ing. Hence anything that diminishes the
inductance and increases the resistance is
deleterious. But there is more objection to
reaction than that fact. A coil and condenser
circuit, if free and uncoupled, has a definite
period of oscillation of its own, and js cap-
able of precise tuning. When coupled up to
another similar circuit, its oscillations are
not free, It is rather like coupling two pen-
dulums together; they are both hampered;
one tries to share its frequency with the
other. The result is a kind of double vibra-
tion, something like a three-legged race.
Two men run much better when their
legs are not coupled together; the coupling
is an interference. Neither has any longer
an effective will of his own. This tight
coupling is manifestly a disadvantage.

In ordinary transformers all this has to
be put up with. What is wanted then is a
transmission of energy from the primary to
the seconidary coil. And to get the maximum

transmission, the coupling must be tight. The
two coils become in a sense one, and the con-
nection thus obtained is rather like direct
connection without a coil at all. It is, in
fact, simply a mode of effecting connection
and at the same time giving the option of
increasing the voltage by what is called
“transforming up,” which is attained when
the secondary coil has a great many more
turns than the primary. This is not a case
of reaction in the technical sense.

Indeed, in the technical sense, reaction has
a still more objectionable significance. A
current magnified by a valve (vacuum tube)
and high tension (B) battery is made to react
upon some other non-magnified part of the
circuit and thus excite magnified vibrations
in that circuit which once more increasc the
vibrations in the magnified part, and these
react again; and so on, backwards and for-
wards, until the result is a mighty howl. Just
as when an ordinary telephone and a trans-
mitter, short-circuited together through a
single cell battery, are made to talk to each
other; the slightest disturbance in the tele-
phone then affects the transmitter through
the air, this affects the telephone through
the wire and battery and once more it re-
acts on the transmitter through the air, and
that again acts through the wire. So that
in a short time—which need be only the frac-
tion of a second,—the two set up a howl
or scream of some kind, the pitch depending
on the tone or tones of the telephone dia-
phragm.

1t is valuable to all radio enthusiasis.

 Of course, this magnified kind of reac-
tion gives more power; and if the coupling
is fairly loose, so that the circuit is just
on the verge of howling, the arrangemeut
is very sensitive. But it is not a good ar-
rangement, and does not lead to good tuning.
If the coupling effects the aerial, it tends
to increase the oscillations in the aerial, turn-
ing it into a transmitter. Moreover, the
aerial operating as such a transmitter, oscil-
latgs at a note very close to that of the station
being received. The result is, objurgations
on t]le part of your neighbors, who are re-
ceiving from you instcad of from the distant
station both your set and their sets are tuned
to. They receive not only the right note,
but other mnotes nearby, excited by your
coupling arrangements. They cannot well
tune these out, because they are so near
the right pitch, but it spoils their tuning;

-and if you press the coupling a little further

they will receive your howls.

UNSUSPECTED INSTANCES OF
REACTANCE

When a disc of metal is brought near a
coil in which are oscillating currents, the
disc of metal is, of course, a closed circuit,
and currents—sometimes called Foucault cur-
rents—are induced in it. It acts, in fact,
like a single-turn coil of very low resistance.
And the currents may, therefore, be fairly
strong, so that if the primary coil were con-
veying strong currents, the disc of metal
would get quite hot. This phenomenon is

)
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This drawing is an analogy showing how ome circuit reacts upon another when coupled to it.

a string so that the larger one imparts some of

the primary circuit energizes the secondary at each oscillation,

its momentum to the small one at each swing.

pendulum in the above analogy.
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The two pendulums A and B are tied together with
The same thing happens in a radio receiver in which
The resistance offered by the circuit may be compared to that caused by the small
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made use of in high frequency induction fura-
naces such as thc one described in the Feb-
ruary issue of Rapio News under the title
“Melting Metal Without Fire in a Radio
Furnace.”

With the kind of currents employed in
radio receivers, there would be no perceptible
clevation of temperature unless extremely
delicate thermometers were used. But there
would be reaction. The disc of metal would
be like a sccondary coil, and would react on
the primary. When coils are thus coupled
together, the cffect is to diminish the induct-
ance and increase the resistance, and there-
fore to put the coil out of tunec if it forms
part of a condenser circuit with free oscilla-
tions. The approach of the disc of metal
leaves the oscillating circuit no longer free.
It is virtually coupled to another circuit, and
the disadvantages of reaction set in. Tuning
is not only altered, but spoiled, for a double-
note is generated. It is like coupling two
pendulums together, or like a three-legged
race.

But it may be asked: “Who brings discs
of metal into the neighborhood of a coil ?”
The answer is: “You do, if you are using an
ordinary variable condenser or other metallic
object without precautions.” A variable con-
denser consists of metal plates, all parallel
to each other. And if they arc parallel also
to the plane of some coil, they will react
upon it. Dossibly they are not very near,
and the reaction will not he very prominent.

jut none of such reaction is any use, and
whatever there is is bad. What s the rem-
cdy?  ILither to keep the coils and the con-
densers far enough apart, or to arrange the
plane of the coil at right angles to the plane
of the plaies in the condenser. Or, more
accurately, to put them in what is called *a
conjugate position,” in which the mutual in-
duction is zero, so that currents in one do
not induce currents in the other. There are
many such zero positions. A position of
zero mutual induction is obtained when lines
of force due to cither coil do not thread the
other; that is, do not pass through the con-
denser plates, in the particular case under
consideration. They may dip into it, but
they must rise out again, passing through the
plate on both journeys. They must not pass
through the plate and then return outside.
In other words, they must not effectively cut
or thread the plate, as if it were a secondary
coil.

This is a kind of precaution that ought to
be taken by makers of sets. And if they
do not happen to be aware of it, they may
be arranging metal conductors mnear coils
without realizing that they are therchy in-
troducing spurious effects, which, however,
are no good, and which, if strong enough,
will do harm.

Illustrating the phenomenon of induction. bro; . ]
in which the alternating current flows, a current is induced in it, but at the same time resist-
ance is introduced in the coil imparting energy to the other.

It is pretty well recognized now that dis-
tributed capacity in a coil, though not wholly
avoidable, is undesirable and disadvantage-
ous. Capacity should be defined and local-
ized, and not smeared about, along with re-
sistance and inductance. The turns of a coil
are intended to act inductively upon one
another by magnetic induction. They do
also act on cach other by electrostatic in-
duction, which is not wanted. That is what
gives distributed capacity, and hence basket-
winding and other devices. The separation
of the wires diminishes their mutual induct-
ance, which is bad, but it also diminishes
their electrostatic or capacity induction,
which is good, and the result is a compro-
mise.

In addition to the recognized coils, there
are also capacity and inductive effects be-
tween lead-in wires and the connection wires
in the set. These should be kept to the min-
imum. We don’t want capacity in a lead-in
wire, we only want conduction. We don't
particularly want inductance in a lead-in
wire, though we cannot help; it, moreover it
does no harm.. But what we certainly don’t
want is mutual induction and capacity he-
tween lead-in wires, and these can both be
avoided to a great extent. They are no good,
and though they do not do very much harm,
they are better away. " .

To avoid them, the wires from different
parts of the circuit should not run close to-
gether and parallel to each other. If they

have to cross, they might cross at right-
angles, being well insulated where they cross.
Wires which lead to the binding posts of a
transformer or a tube should not be bunched

il
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In radio sets coils should never be mounted so that metallic objects are in their field, as this in-

introduces resistance in the circuit.

The resistance not only decreases the signal strength but

is responsible for broad tuning.
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When one coil is brought within the field of another

together, ecven though perfectly insulated
from each other. They should be separated.
Ii they can radiate out from each other for
a little distance. so as not to be even paral-
lel, so much the better. If they are scpa-
rated by a few inches, their parallel running
will not matter. Some carcful experimenters
attach radiating projections to the sockets of
their vacuum tubes, etc., so that the wires
which lead away from the ends of these
projections shall not be close together.

These are to some extent counsels of per-
fection, but radio receivers are so nearly
reaching perfection, and tuning is becoming
so remarkably accurate, that even these trifles
are worth attention. Wires should, in fact,
be not only insulated hut isolated. The nearer
and more parallel they are to each other, the
more they arc liable to introduce undesired
disturbances and spurious effects. Even in-
sulation is not always attended to as much
as it ought to be. . :

The minor points to be borne in mind in
a good radio set are, then:

Low resistance and perfect joints.

Stranded wire in the high frequency
portions.

Avoidance of stray capacities and mu-
tual inductance.

Keeping away earth connected surfaces
from the immediate neighborhood of
parts in which capacity is not wanted,
such as lead-in wires.

Removal of metallic masses, especially
copper plates, from the neighborhood of
coils.

And most especially, good joints every-
where, no leakages or bad insulation, and
highest conductivity wire.

RADIO DOES NOT ELECTROCUTE

Radio, unfortunately and unjustly, fre-
quently gets a “black cye” through improper
headlines and sometimes badly written stor-
ies in the daily press. The headline, “Elec-
trocuted by Radio,” which recently appeared
in a large daily paper, was not only mislcad-
ing, but wrong according to the brief story
itself. In the first place, radio cannot clec-
trocute except in case of transmitting sta-
tions where high power supply is used. At
the radio receiving end, radio is not danger-
ous. It is cven doubtful if the high fre-
quency power put into transmitting antenna
at big commercial stations could kill,
although it is admittedly dangerous to touch
bare wire, the motor generator, bus-bars, or
the transmitting circuits, as a shock or burn
might result. Only at high powered, low
frequency power supply stations could seri-
ous results occur. Receiving sets are not

(Continuwed on page 241)
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Loud Speaker Works On Crystal

e}

The type of crystal detector which the author
found” best in his experiments. Very fine
adjustment and stable operation were obtained.

INCE the introduction of the vacuum
tube, the simple crystal has been rele-
gated to a very minor position, and in
consequence little serious experiment-
ing has been done with the crystal. In

fact, these experiments which I am describ-
ing really owe their origin to an arrange-
ment to check wave-lengths accurately when
transmitting from an amateur station.

The measurement of radiation from a
broadcast station was tried out as a matter
of curiosity on a Perikon combination, when
by careful adjustments .25 milliampere was
registered.

Incidentally, many interesting Periken
combinations may be tried out by the experi-
menter in crystals, with such combinations
as zincite in conjunction with the many syn-
thetic galenas, which show very promising
and interesting results. High resistance
phones were tried, and as an experiment a
pair of 120-ohm low resistance phones was
also tried. The 120-ohm phones gave very
loud signals, and thus suggested putting a
loud speaker of 120 ohms in circuit, and al-
though signals were audible more current was
essential to operate it effectively. From then
on, all efforts were directed with that end in
view, namely : Increasing the current rectified
by the crystal.

Although supplanted by the vacuum tube, it
is recognized, I think, by all, that no tubz
as yet constructed can approach the crystal
for perfect and pure rectification, and ii,
therefore, some means of perfecting the
crystal were evolved, concerts, etc, could
be received as nearly perfect as possible
without causing interference to our neigh-
bors, due to radiating regeneration receivers
and tubes.

I will, therefore, give you a full descrip-
tion of the circuit and apparatus employed
wvhich enabled loud speakers to be operated
from a simple crystal.

By CAPT. S. A. HUSS

The apparatus consists of a coupled cir-
cuit in which the primary and secondary
are tuned by means of their respective con-
densers; a microammeter reading to two
milliamperes and having approximately a
five-inch scale, thus enabling micro-amperes
to be read fairly easily is essential. The
phones were of 120 ohms resistance, and
the loud speaker was a large one, also of
120 ohms resistance.

THE DETECTOR

The detector was a special one, designed
by the writer, as it was soon found that
the usual commercial type did not as readily
admit of such necessary fine adjustment of
pressure to be made, and it also permitted the
points of contact with crystal being made tru-
ly parallel. The crystals emploved were all
of the synthetic galena variety and the
writer would recommend that several kinds
be tried, as some varieties did not substan-
tiate the claims made for them. Also, con-
trary to the usual theory, a fine and springy
cat-whisker and delicate contact did not
prove satisfactory, in fact, as much as 50

~ WANTED

ADIO articles for the motor
camper and tourist. Articles
on portable radio sets to take

along in your car and for camp use
are desired, also any and all radio
wrinkles of use to the man who
goes camping with his car.

The radio department of
MOTOR CAMPER AND TOUR-
IST requires monthly articles for
which regular space rates are paid.
The Editor also requires radio pho-
tographs taken in camp or adopted
for camp use.

Get a copy of the magazine at
your newsstand in order to ac-
quaint yourself with the policy of
the publication. If your news-
dealer cannot supply you, send for
a free sample copy to:

Motor Camper & Tourist,
53 Park Place,
New York City.

per cent. increase of registered current was
obtained on increasing the pressure of the cat-
whisker. The cat-whisker may be a fairly
stiff one of gold, silver, or copper. The crys-
tal used by 5DT in his experiments is known
as “Superite.”

Results and data concerning the aerials
tried out are as follows:

Jo. 1 Aerial. A single cable consisting
of seven strands of No. 22 wire, 55 feet
in height, horziontal portion 70 feet, lead-in
30 feet. Readings: .5 to .78 milliampere.

No. 2 Aerial. Cage Aerial, six cables of
three strands of No. 22 wire, 3-foot hoops,
75 feet in height, 65 feet horizontal, lead-in
32 feet. Readings: .75 to 1.25 milliamperes.

No. 3 Aerial. Same dimensions as No. 2,
but ends of the six 3/22 wire joined, form-
ing three loops. Readings: .8 to 1.35 milli-
amperes.

No. 4 Aerial. Cage aerial of 12 No. 18
enameled wire, 18-inch hoops, horizontal por-
tion 45 feet, lead-in (cage) 32 feet, ends
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The serious experimenter will find this article of exceptional interest, for Capt. Huss has man-
aged to produce excellent results with crystal receiving circuits, having operated a loud speaker
from the minute currents rectified by a crystal.

Capt. Huss has attained can, no doubt, be duplicated.

If enough pains are taken, the success that

continuous, forming six loops as in No. 3
aerial, 75 feet high. Readings: 1.4 to 1.85
milliamperes.

Note :—Both cage aerials, No. 2 and No.
3, had single leads-in of three strands of

" No. 22 wire.

Tt is noticed that no mention is made of a
twin wire aerial; this is due to the fact
that although tried, no apparent gain over
the single wire aerial was noticed, although
these wires were spaced from 5 feet to 12
feet apart during the test.

Experiments clearly showed that to gain
an increase of current a greater height and
an increase of surface area was necessary,
but owing to the fact that the aerial was
also to be used, for transmitting on wave-
lengths of 100 to 200 meters, a compromise
was made in the case of the last aerial (No.
4) with excellent results.

TESTS

The station used for testing in these ex-
periments was 2LO, the London station of
the British Broadcasting Company, which is
rated at 114 kilowatts, and is situated just
over 10 miles from 5DT.

The procedure for tuning is to place the
microammeter in circuit in place of the
phones. Tune the instrument to the wave-
length required and roughly adjust the con-
tact on the crystal until a reading is ob-
tained on the meter. Sharpen the tuning, and
finally adjust pressure of contact on the crys-
tal, searching for the most sensitive spot un-
til the maximum reading is indicated on the
meter. Then replace the meter by the low
resistance phones or loud speaker.

High resistance phones were tried out, as
has previously been mentioned, with resist-
ances of 8,000 ohms, 4,000 ohms, and 3,000
ohms, but little or no difference was noted
in signal strength on a current of 1.5 milli-
amperes, but by substituting a pair of 120-
ohm phones, or even as low as 60-ohm phones
full advantage of the increased currents was
obtained as the signal strength was then
enormously increased.

Variometer circuits were not tried, but
equally good results might be anticipated.

Fine tuning of the circuits and crystal com-
bined with a large surface area, and height
of the aerial are indicated as the essential
points to be kept in view, if good signal
strength is desired on the phones or loud
speaker.

A meter for checking current measure-
ments is also an essential, as it is practically
impossible to judge by the ear alone, this
being proved by inviting a number of ama-
teurs to attend a witness test and obtaining

(Continued on page 259)
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The circuit used for loud speaker operation.
A vatiocoupler may be used for the tuner.
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O the Editor of Rapio News, which
are rapidly becoming most popular

nextdoor sport of ycneration.

Greetings i —

[ have laterly become awoke to much ani-
plified discussion amang radio mgs., fans,
etc., about many authors, sing writers, and
others which desire checks for having their
labors sang forth {from broadcast horns.
Such discussion have made my soul oscil-
late extremely—at times I being unabled to
tune out Hon. squeal from such. Oh! To

which deeps of greedliness such pepl. have
fell!

I am no lawyer, yet I have cogitated out
munificent plan  for circumventing such
claims, thusly.

All Hon. pigs who desire such payment for
their copyrighted sing-song base claim on fol-
lowing reason. Nunely, copyrloht law in-
form everyone that such song, often became-
ing copyright by payment of rich fee, is
unable to be reproduced for public exhi-
bition unless Hon. sing-song club of authors
of U. S. give permish. Theirfore, they
squeak, all IHon. radio broadcast stations
must pay huge sum when anyone sing such
song from their station.

Such is porkish desire of money which
cause squealing spill-over of my soul. But I
must proceed.

Such claim, I gurgle fiercely, are utterly
unfounded. Because, as I shall proof ex-
clusively, Hon. radio broadcasters does not
reproduce sing-song ; they produce them, and
radio fan reproduce them with high powered
receive set!

These argument is somewhat tense, so fol-
low clostly.

Ist—Anything which are reproduced are
able to be heard. Is Hon. broadcaster sta-
tion able to be heard? Can we park our-
selves calmnly in Hon. atmosphere and hear
orchestra in studio play copyright sing-song
“Looking through Hon. crack in Father’s
Glass Eye”?

No! We cannot, I amplify two stagely.
We must hool receiver set onto chicken
wire airial and listen to Hon. loud speaker
reproduce sing-song. We can not hear broad-
cast station, I whoop. We hear own receiver
set reproduce—thusly we fans should pay
damages to author and sing-song club if any-
body perhaps may.

2nd—I{ nobody in world had receive sets,
would Hon. club still try to make broadcast-
ers pay ducats for sing-song? Of course no!
But Hon. copyright law would still be good

Radio Broadcast Advertising in

FTER reading a number of articles in

Raplo NEws on the subject of adver-

tising, especially the onc entitled “Ra-
dio  Public Impatient with Advertising
Talks,” and the Editor’s view, as expressed
i his letter to Printers’ Ink, I have felt that
the situation in Argentina might be of in-
terest to readers of Ranto NEws,

There are three principal radio broadcast
stations m Buenos Aires, the capital, as fol-
lows: “Radio Sud Amcrlca ” “Radio Cul-
tura,” and “Sociedad Radio Argentina.”
“Radio Sud America” is a station opemtcd
by the Radio Corporation of America and
gives a nightly program like those trans-
mitted in the United States. “Sociedad Ra-
dio Argentina” transmits during the ecve-
ning when the opera scason is on at ecither
the “Colén” or the “Colisco,” two of the
principal theatres in Buenos Aires.

Oscillations

By WILLARD WILSON
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When collector for such club appear he will receive warm welcome.

against reproducing of sing-song. Why
wouldn’t they raise huge osc111at10n against
broadcasters, then, if they are breaking copy-
right law bv singing such song? Bccausc, I
vell triumphly, broadcasters do not reproduce
sing song. They merely produce them, as I
negotiate before, and phones or loud spcaker
of fan reproduce them.

Therefore, I tune in, broadcasters are un-
forced to pay for copyright sing-song which
arc sang from their station, as they do not
reproduce them, and thusly do not bust Hon.
copyright law. If club of song and story
grafters wish to collect damqrree for radio
executioning of their labors, lct them pick

By R. A. GIBSON

he station of principal interest, due to
the nature of this article, is “Radio Cultura,”
which transmits an afternoon and mvhtlv
program. The following is an excerpt of
one of its programs: “1:00 p. m. Official
Bulletin of the Argentine Demrtment of
Agriculture; 1:30 p. m., dance music, com-
posed of the latest Americau music and
Argentine tangos; 9:15 p. m., musical pro-
gram, orchestral and vocal; also talks by
authorities on educational features of the
day; recitations, usually by the author. At
10:00 p. m., the official hour is given out.”
The reason f{or the special interest in sta-
tion “Radio Cultura” is the fact that the
expenses of the station, figuring in erection,
payment of artists, and maintenance, are
taken care of by the proceeds derived from
the advertising of products of local stores.
In other words, the station was erected as
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on correct and more numerous opponent—
namely, radio fan.

I am such, and also breake Hon. copyright
law whenever possibly by reproducing sing-
song of copyright club on my reccive sct. It
they desire huge remuneration from me for
such law bustage, I will furnish address upon
copyrighted request. When collector for
such club appear, to obtain large remuner-
ating from me, he will receive warm welcome
and also huge load of Chinese pepper shot in
his Hon. eye.

I remain respectively,

Cuin Cuoo CrHow,
Shanghai, Ariz.

Argentina

a commercial venture, the revenue to be de-
rived from selling advertlsmO by radio.

The a(lvmtxsmv feature of the program
is brought in betweeu the announcements of
the dlfferent numbers of the selections, While
the translation from Spanish into IEnglish
causes a loss in the effect, it is bcllcved 1t
will be conceded  that the advertising is
brought in in rather a clever manner, A
t1anslat10n of one of the advertisements is
as follows:

Chinese Customs :

“Among the curiosities of the Chinese cus-
toms, the following is considered of interest:
When a child becomes four weeks old, it
is given a first name, which is a number
in the order of the family, such as “Yan No.
1’ ‘San No. 2 but at six years, when the
child goes to school, it receives a more har-

(Continued on page 259)
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Saving Tubes With Reflex Circuits

By JOHN SCOTT-TAGGART, F. INST. P.

The cver growing popularity of reflex circuits with their economies in tubes will make this
article of great interest to the experimenter of liumited means.
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Fig. 4

A single tube reflex circuit.
an R. F. transformer.

UAL or reflex amplification circuits
have recently become very popular
and the beginner is anxious to know
the characteristics of the various
circuits and their application to

practical use.

Unless one has had some experience with
other forms of radio circuits it 1s not advised
that he attempt the construction of a reflex
receiver until he is more acquainted with its
erratic qualities. Some explanation of the
principles involved and working character-
istics peculiar to this system should be given
before plunging into a description of various
diagrams and sets.

In an ordinary single tube non-regenerative
circuit, received signals are rectified and par-
tially amplified by the vacuum tube. To in-
crease the volume of the incoming signals in
this circuit the usual procedure is to incor-
porate one stage of audio frequency ampli-
Geation. If the range of the receiver is to be
increased, it is customary to incorporate one
or more stages of radio frequency amplifica-
tion. For every such stage added, another
tube is necessary. Not so, however, in a re-
flex circuit where one tube is made to per-
form the duty of two or possibly three. The
manner in which this is accomplished is quite
simple. For example, suppose we wish to in-
corporate one stage of audio frequency am-
plification, the circuit is then connected up so
that the incoming signals, of a radio fre-
quency, pass through the tube where they
are rectified and their resultant audio fre-
quency current, instead of heing passed to
the head-phones, is fed back or reflexed
through an audio frequency amplifying
transformer, the secondary of which i€ con-
nected in the grid circuit of the same vac-
uum tube. The audio frequency currents
are thus amplified or reinforced by their
passage through the audio frequency trans-
former and the vacuum tube. In a like
manner, a single tube, providing a crystal
detector is employed for rectification can
provide one stage of radio frequency ampli-
fication which increases the range of the
receiver and one stage of audio frequency
amplification which increases the volume of
the incoming signals.

In this case an incoming signal is ampli-
fied at radio frequency by the vacuum tube,
passed through a crystal detector where it is

Tuned impedance is employed instead of

Another single tube reflex circuit,

Fig. Z

Here regeneration is obtained by

means of a tickler coil.

rectified and the resultant audio frequency
currents are passed through an audio fre-
quency transformer, which, as previously ex-
plained, has its secondary connected in the
grid circuit of the vacuum tube. After these
audio frequency currents have been ampli-
fied, they flow in the circuit containing the
head-phones or loud speaker.

The chief trouble with reflex amplification
circuits is that they tend to oscillate at audio
frequencies, that is, a continual squealing or
howling noise is often obtained when the cir-
cuit is first connected and no matter what ad-
justments are made, it is usually impossible
of elimination. This difficulty is due, chiefly,
to the individual characteristics of the com-
ponent parts, or to the design of the circuit.

We have recently learned a great deal
more about the effective design of reflex
receivers, and whereas formerly, a few ex-
perimenters had tried out these arrange-
ments, there are now tens of thousands who
are not only interested in reflex circuits but
are actually using them with succesg, and
as a consequence have effected the saving
of one or more tubes.

With a circuit of this type, employing one
tube and a crystal detector, it is possible to
operate a loud speaker and to receive over

considerable distances when employing the
head-phones. With two tubes, of course,
much better results can be obtained, but due
to the added complications in the circuit the
experimenter is open for more trouble.

A ONE-TUBE REFLEX SET

The constructor or experimenter who de-
sires to use a single tube reflex receiver in
conjunction with a crystal detector can not
do better than employ the circuit illustrated
at Fig. 1. We have here a single tube radio
frequency amplifier in which the amplified
incoming signals appear in the circuit L, G
of the tube V,. The circuit L, C. consists
of an inductance, preferably the honeycomb
coil type, and a variable condenser with an
approximate capacity of .0005 mid. This
circuit is tuned to the same wave length as
the aerial circuit (which includes the in-
ductance L, of the honeycomb type and a
variable condenser C, of .0005 mfd. capacity
and a fixed condenser C, which has a value
of .001 mid).

_The radio frequency currents in the aerial
circuit are communicated to the grid of the
tube and amplified. These currents are then
rectificd by the detector D. The resulting

RO I

This circuit employs
variometers for tun-
ing. The plate vari-
ometer should be of
large size.
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audio frequency currents are then fed into
the grid circuit of the tube once more. The
tube now amplifies these audio frequency
currents which pass through the inductance
L. and through the head-phones T. These
latter are shunted by a condenser C; of .002
mid. capacity which acts as a by-pass for
the radio frequency currents in the plate cir-
cuit of the tube. The outside sccondary
terminal of the audio frequency transformer
T, T, is connected to the grid through the
inductance [,, while the inside sccondary is
connected to the ground terminal. The out-
stde primary of this transformer is connected
to the crystal detector D.

In this circuit there is no regeneration
between the grid and plate circuits of the
vacuum tube and consequently no trouble
should be experienced hy the experimenter
in operating this set.  The variable condenser
C, may well be tried connected in scries with
the acrial lead, in which case, of course, a
greater value in the inductance L, will be
required.

Under the usual conditions, the coil L,
will be either a D.L. 50 or a D.I. 75 and
the coil L, will also be of the same value
according to whether the broadcast wave-
lengths to be reccived are below or above
400 meters.  As a matter of fact a D.L. 50
coil for both L; and L, will generally suffice
for the whole wave-length band up to 600
meters, but then a larger value l_J

of wvariable condenser is re-

181

T / {3

In this reflex circuit
the secondary of the é
A, F. transformer is

NI
N

connected to the grid
through the choke
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generation are being used, a second phenom-
enon very often presents 1tse1f

As the regeneration is increased the tube
will suddenly begin to buzz. This is due to
the self oscillatiou of the tube at an audio
frequency. This noise is of a lower note
than the whistle produced when the tube
oscillates at radio frequency. In the latter
case the tube is generating continuous oscil-
lations which interact with the carrier wave
of the station being received. The pitch

Fig. 4

the grid and plate circuits, the tube will
tend to oscillate either at radio or audio fre-
quency, but rarely at both. It is as if the
tube is uncertain whether to oscillate at a
radio or audio frequency and it frequently
changes its mind. Usually the tube will first
osc111ate at radio freguency and then change
over and start oscillating at audio frequencv
The tube will try to oscillate at either radio
or audio frequency if possible, and when
regeneration is applied, the tendency is to

oscitlate  at high frequency.

The moment radio frequency

quired, which is not conducive L, /3 oscillations are gencrated, the
tolobtaining the maximum re- operating  conditions  change
sults. and this  change will make
L) _é o the tube prefer oscillation
ANOTHE}§E%I§EGLE TUBE 7 y 7-— at audio frequency, which it
X ¢ sy immediately proceeds to do. In
Another form of single tube t some cases the only way to stop
reflex circuit is that illustrated 05 P this is by decreasing the fila-
in Fig. 2. This circuit is sim- = 2Y  ment current.
ilar to the preceding one, only 7 7 ' Cs <
regeneration  has  been intro-  mme— — 7 (S G A2 De) I30RHES
duced into the aerial circuit by C A very good method of stabil-
coupling the inductance L, to & 8, 8, izing a reflex circuit is to con~
that ()f L,. This circuit must s 12 nect a 100,000-0hm v_arlable
be qﬂjustc'(lll very sloz\c'l_v 50 as to IIII Eelmstance faclross Ithe %Il‘ld al}l(}
avoid oscillation. A regenera- ament oi the tube. 11S Wi
tive or tickler coil should be, € usually make no difference as to
during preliminary tuning, 100se~ s jl signal strength, but will con-

ly coupled to L, and all adjust-
ments made on the two con-
densers C; and C,. The coup
ling between the two coils is
now increased and the variable condensers
erdJu:ted I*ollowmg this step, the coupling
is adjusted again for the best signal strength,
after which the condensers are set again at
the final tuning.

If regeneration is increased to too great
an extent, the tube will oscillate and a musi-
cal whistle will be heard in the head-phones
which will vary as one or the other of the
variable condensers is adjusted. The moment
this whistle is heard,
the two coils should be decreased. When
reflex amplification circuits employing re-

L E’u

| -

impedance coil.

the coupling between -

L3
L
3

Fig. 5

Easier control is had by using a tuned R. F. transformer instead of an
This may take the form of a Neutroformer.

of this note depends upon the position of the
variable condensers and will vary with a
change of cither of them. The audio fre-
quency buzzing, however, which is so often
heard in a reflex circuit is independent of
the high frequency circuit and the pitch of
the note is not varied by altering the position
of cither of the variable tuning condensers.

Fven in the best of reflex circuits, audio
frequency whistles are often set up when re-
gencration is being used.

The pcculiarity of the tube is that when
both radio and audio frequency appear in

This is the same cir-
cuit as shown in Fig.
¥ 5, but with the added
0$ feature of regenera-
tion. This is obtained
by means of the
tickler L4,

A

J
1

q””
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trol the circuit, which tends to
get out of hand.

Do not be too ready to blame
the circuit because vour mal-
operation produces a roar. It would be a
great advantage if “straight” vacuum tube
circuits produced a roaring noise when re-
generation was increased too far. One might
then kecep below the danger point.

It is, of course, well known that the pres-
ent canary bird noises hcard by the careless
beginner when tuning in a station on his
vacuum tube receiver arc not sufficient to
make him realize the nuisance he is making
of himself to his neighbors. The reflex
recetver, however, is far less guilty in cre-
ating disturbances in the ether than the
straight regenerative set.  The user of the
reflex circuit is immediately informed of the
condition if he tightens the regencrative
coupling too much and has, inunediately, to
retract for his own comfort.

A VARIOMETER REFLEX CIRCUIT

The diagram ‘at Fig. 3 shows a modified
arrangement of Fig. 1 in which variometers
are employed for tuning the grid and plate
circuits of the vacuum tube. This arrange-
ment will give good results, but it is import-
ant to note that the variometer L. in the plate
circuit of the tube should be of a large size:
the usual type of variometer sold for use in
the aerfal circuit is not large enough in
value so a larger type of varometer should
be employed, and should bhe shunted hv a
fixed condenser having a capacity of .0003
mid.

This circuit is very simple to tune, the
only adjustments being the two variometers,
but on the other hand, the signal strength
obtainable is not usually as great as is the
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Fig. 7

No crystal is used in this circuit. a tube beirg employed as the detector.
tuned R. F. transformer is also employed.

case with a set equipped for regeneration
and, of course, it is not possible to obtain
an adjustable regenerative effect with the
circuit depicted at Fig. 3. However, a cer-
tain amount of regeneration will, in most
cases, be obtained through the inter-element
capacity of the tube.

This circuit should find popularity with the
beginner at reflex circuits on account of its
simplicity and comparative dependability. A
glance will show its more direct wiring. The
slight disadvantage of decreased signal
strength will be more than compensated for
by the added simplicity.

Fig. 4 illustrates a reflex circuit in which,
instead of connecting the secondary of the
transformer in the aerial circuit (the prin-
ciple advocated by the writer, particularly in
connection with the ST-100 circuit, but
applicable to all reflex circuits) a high fre-
quency choke may be employed. The trans-
former secondary T, is connected in series
with the air core choke L, which consists of
a honeycomb coil of 200 or 250 turnms, and
connected across the grid and filament of the
tube is a condenser C, of .0003 mfd. capacity.
The object of this condenser is to prevent
the secondary T, being short circuited
through the mductance L, The object of
the choke coil L, is to prevent the secondary
T, from short circuiting the radio frequency
oscillations applied to the grid of the tube
by the circuit L, C,. In this case the radio
and audio frequency input circuits are in
parallel, whereas in the preceding hook-ups
they have been connected in series.

The object of using the air core choke
is really the same as that which suggested
the use of the secondary of the transformer
in the aerial circuit. In short, we desire ta
keep the “A” battery, the “B” battery and
the head-phones at ground potential and if
the transformer secondary were to be con-
nected between the earth and the “A” bat-
tery, as frequently appears in many circuit
diagrams published, all the above mentioned
compouents would have their potential varied
at audio frequency with respect to the earth.
Consequently, touching any of the parts such
as the “A" battery or the head-phone ter-
minals would result in a weakening of the
signals and would probably set up audio fre-
quency oscillations.

The use of a choke in Fig. 4. therefore.
is for stabilization. Tt is preferable to use
the arrangement with the transformer sec-
ondary connected in the aerial circuit, as
the use of a choke seems to involve a certain
loss in signal strength. On the other hand,
the other arrangement is preferable where
there is interference from A.C. lighting

N

mains, power lines, arc light, etc. When
such interference is experienced, the connec-
tion of the transformer secondary in the
aerial circuit often accentuates it. The plate
circuit of the tube is the same as before
and consists of an inductance L. shunted by
a variable condenser C,. The crystal de-
tector and the primary P, are connected
across the oscillatory circuit.

HOW TO ACHIEVE GREAT STABILITY

Stability is not the chief aim of the ex-
perimenter who wishes to use reflex circuits;
results are what he strives for and maximum
output is very often attained at the expense
of stability.

There are, however, some who, content to
receive signals a little short of the maxi-
mum, are not conteni unless the signals are
attained without undue forcing.

The simplest method of attaining stability
in a reflex circuit is to separate the detector
circuit from the plate circuit of the tube.
Fig. 5 shows how this may be accomplished.
Instead of having a tuned plate circuit, there
is an inductance L. which is coupled to an-

ﬁy. 8
Sufficient volume for a loud speaker is easily obtained with this circuit.
An extra stage of A. F. amplification is employed.

other inductance L, the coupling preferably
being variable. The circuit L, C, is tuned
to the incoming wave-length and the radio
frequency oscillations in the plate circuit of
the tube are induced into the circuit L; G,
Across this secondary circuit we have a crys-
tal detector D, and a primary T, of the
step-up transformer T, T.. The entire scp-
aration of the primary T, from the plate cir-
cuit of the tube insures the absence of the
chain of audio frequency amplification which
is so detrimental and which sets up audio
frequency oscillations. The head-phones T
are, of course, included in the usual position
in the plate circuit of the tube, and they
are shunted by the condenser C; of .002 mid.
capacity. The condenser C; across the sec-

ondary of the transformer has a capacity
of .001 mid.

ADDING REGENERATION

If it is desired to introduce regeneration
into the circuit of Fig. 5 the arrangement of
Fig. 6 will be found very satisfactory. In
this circuit two inductance coils are pro-

(Continued on page 204)
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An excellent three tube reflex circuit.
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¢ The first tube is reflexed for one stage of A. F, and R. F.
The second tube is employed as the detector and the third tube is straight audio
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Reducihg the Summer Static Nuisance

VERYONE is trying by the use of
various ideas and devices to elimin-
ate as much as possible static at the
smallest cost in signal strength. If
the strong signal that is unreadable

through heavy static can be worked into a
medium signal that is readable through the
static left with it, satisfaction will result.
So, we leave the signal as strong as possible
and leave the static as weak as possible in
any of the devices that follow.

The ideas given here are not cure-alls
for QRN troubles, but merely a panacea for

the inconvenience which only clear, cold
weather ever climinates.
A
Crystal—oh, S Resistance S
d &
2 T S

fFig. 4 ==
Isolated crashes of static can be reduced by

connecting a crystal detector or a resistance
from antenna to ground.

USE OF A SHUNT RESISTANCE

Two old methods embody either the use
of the crystal or the grid lealk (high resist-
ance), and are fairly effective with most
receivers, although they will not work with
all.  The first method consists in shunting
the crystal across the aerial and ground
binding posts of the receiver (see Fig. 1)
and adjusting 1t for best static reduction
point. The crystal should be a carborundum
with a heavy, firm contact so that once ad-
justed it may be depended upon for a time.
A little practice 1s necessary to obtain the
best results, but little trouble will be ex-
perienced in making it work at first trial.
The grid leak method is to shunt a high
resistance across the aerial and ground hind-
ing posts of the receiver. As it is necessary
to test for the correct value, it is best to
use a home-made lecal made of a fihre strip
and pencil or india ink markings. The
crystal, however, is the better of the two.
These methods are both particularly good
when the static manifests itself in strong,
isolated crashes that are interposed with
silent or comparatively silent spaces. Neither
syvstem will work with the single-circuit re-
ceiver, they must be used with apparatus
involving capacitative or inductive coupling

EE
. L e

\ This- connection
must be here

Fip 2

A large inductance connected in the ground
circuit will also reduce static.

7
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By L. W. HATRY, 5XV

between the antenna and the secondary cir-
cuit.

Loose-coupling properly handled is also of
great benefit in bettering static-signal ratio,
and, if the coupling control on your re-
ceiver is unused, an excellent method of
eliminating static noises is being neglected.
Familiarity with the coupling only comes
‘with practice.

A great many of us have our transmitters
comparatively close to the receiver, usually
from two to five feet away. This permits
a very simple method of reducing QRN.
On bad QRN nights, by tuning my receiver
on or around the same wave, leaving
the acrial on the transmitter and having
only the ground connected to the receiver,
a notable decreasc in the QRN is evident.
With this arrangement I have been able to
copy 5's, 8's and 9's up to 1,000 miles without
difficulty and to work them, when with the
acrial connected to the receiver, static inter-
ference would not allow reading cven the
locals within a couple of hundred miles. This
system is dependable for short distance work
during bad weather. The method is, in
effect, a loose coupling system, but it does
not have the sharp peak that true loose-
coupling provides in the tuning; instead, it
is possible to receive effectively 30 to 40
meters off the actual transmitter wave. A
carefully built low-loss receiver is best for
this work and most others give indifferent
results. Two different stations using this
arrangement can work a very effective
break-in with no difficulty.

In Fig. 2 is shown another simple method

A Simple Type of Resonance Coil.

that, at least, works. The coil L may be
any large inductance that is wound with a
couple of hundred or more turns. It should
be preferably of heavy wire (No. 18 to 20)
and an ordinary type of coil; bank or hon-
eycomb wound coils will not work well.
IFig. 3 shows another connection of the coil
that brings in more QRN and stronger sig-
nals; the weather should determine which is
used. In operating the receiver on one of
the aftlicted nights, do not work at the edge
of oscillation, as is usually the case. Instead,
go noticeably deeper into oscillation. This
reduces the volume of the C. W. chirp, but
it also deadens QRN very effectively.

A single turn of wire used as the receiver
primary with no further coupling or loading
devices, instead of the usual tuned circuit,
will give a bhetter static-signal ratio. IFor
the best results it is necessary for the
receiver secondary and its components to be
constructed from the low-loss viewpoint.
Also, the antenna should have its funda-
mental wave outside of the range of the

www americanradiohistorv.com

W e are sure that the active amateur will well appreciate this excellent article by Mr. Hatry. It
is full of workable “dope” on systems for the betterment of the signal static ratio.
practice the suggestions given here should increase the amount of traffic handled this suinmer.

Putting to

_l
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SN Coupling

Fip. 3
This scheme will reduce static somewhat while
allowing strong signals to come through.

tuner or the wave range to be covered with
this arrangement.

A low antenna, not too long, nor of too
great capacity, is helpful in avoiding static.
A good specification is 20 to 25 feet high and
75 to 100 feet long, or less. It should be
of the single wire type and of low resist-
ance. The simplest way to achieve the low
resistance is to make the single wire of sev-
cral strands of large wire, say No. 14,
twisted together and soldered every two feet.
The low resistance and height will give a
better static-signal ratio than many another
acrial. Some locations will not permit this,
however.

In Fig. 4 is an arrangement that partakes
of the resonance wave-coil idea and allows
normal, or nearly normal signal strength,
with proper adjustment. This is the test of
all the systems detailed. The coil L must
be wound with heavy swire and may be sup-
ported on a 3- or 4-inch form, preferably
of paraffined cardhoard ; 400 turns are needed
and No. 16 D.C.C. wire will work nicely.
The cotl may he mounted so that casy
control of the metal piece, A, is available.
This slide is moved over the coil for hest
adjustment. The metal piece may be of
brass, aluminum or copper, and should he
wide enough to cover about one-third the

. la

Receiver Posts

Fig 4

An adaptation of the resonance wave coil idea
will prove beneficial in reducing QRN.

circumference of the coil, over a width of
six or eight turns. The illustration i the
center of the page shows the actua! construc-
tion of the unit employed similarly to the
resonance wave coil.  The copper strip, of
course, does not come in contact with the
wire on the tube, but is merely placed in close
relation to it. This provides a condenser ci-
fect and is the prineiple upon which the oper-
ation of the umit is based. The tuning isa lit-
tle difficult to describe, but lies in adjusting
the receiver to approximately the wave de-
sired and then moving the metal strip for
best adjustment of both C. W. reception and
reduction of static. The actual resonance
point will be well defined and trial will make
the action very clear. The adjustments are,
however, not very critical and the system
is well worth installing.


www.americanradiohistory.com

Radio News for August, 1924

Hamitorial

The Reorgamzatlon of Amateurs

Station 6AQA, owned and operated by George C. Ticheror, Los Angeles, Cal.
is a specxally constructed horn of Philippine mahogan; using a Westinghouse unit.

is a "‘200-watter”

Australia.

On the extreme left
The transmitter

and has been copied in every staiz as well as Canada, Alaska, Honolulu and
A motor generator delivering 12,000 volts is used for plate supply A Navy IP501 receiv-

er is employu:d for all general work.

RIOR to the “broadcast period,” ama-

teurs were advised to form local clubs,

and to afhliatc these clubs with state and
national organizations. The club, as a me-
dium for the exchange of ideas and the
advancement of individual amateurs, has al-
ways been a very necessary institution. Now
that broadcast listeners are with us in such
large numbers, it is eminently proper that
the club should be reorganized to mest the
current needs. Our local plan has been so
successful that it is desired to offer an cutline
of the San Diego Radio Club methods in the
hope that other centers throughout the coun-
try will take steps to act similarly.

To go back to the pre-broadcast period.
there existed in San Diego the Sunset Radio
Club, membership in which was held by prac-
tically every licensed amateur in the county.
A vear ago it was seen that the interests of
the BCL and the old amateur were mutual.
and that a slightlv modified organization was
necessary in order to embrace in its member-
ship the broadcast station owner. the broad-
cast listener, the licensed amateur and all
others interested in radio. Sunset Radio Club
engineered this project with the resuit that
the San Diego Radio Club was completed
with an initial charter membership of over
one thousand, consisting of a preponderance
of broadcast listeners well sprinkled with the
old Sunset Club membership.

A constitution and by-laws were acdopted,
the provisions of which may be obtained, it
desired, from the secretary, Mr. Callaway,
642 Broadway. San Diego, Calif. The San
Diego Radio Club holds only quarterly meet-
ings, although its board of directors meets
more frequently to take up matters of detail

which lie within its province. In the matter
of fghting interference for both broadcast
listeners and amateurs, :he club has been
eminently successful. At its regular meet-
irgs there have been speakers représenting
the Navy, the broadcaster and the amateur,
and the radio inspector himself has addressed
three regular sessions. The local power and
light and street railway companies have ad-
dressed the club through representatives. A

wonderful spirit of co-operation has been the
result,

Due to the fact that the licensed amateur
has matters of a technical nature in which
he is particularly interested and which would
not make a program suitable for the general
club membership under all conditions, the
constitution has recently been amended to
provide for a technical section to the club.
Active membership in the technical section
depends upon membership in the parent club
and the holding of an operator’s license in the
grade of amateur, or higher, from the De-
partment of Commerce. Attendance at meet-
ings of the technical section is open to all.
The constitutional amendment provides that,
while the technical section may not transact
business for the club, it may submit reso-
lutions or recommendations ta the parent
body for action by the whole membership.
All scientific papers and other material pre-
sented before the technical section become
the property of the club proper. and will be
filed permanently with the secretary.

Like most other movements, the organiza-
tion of a radio club requires leadership . . .
and the older amateurs throughout the coun-
tryv should associate themselves with promi-
nent broadcast listeners and earnestly work
out the details for the formation of healthy
units for the districts in which they reside.
Remember that, notwithstanding the large
numbers now interested in radio, if we re-
main unorganized we shall have no strength.
especially politically. No man can see what
will develop in the future. Both the BCL
and the licensed amateur is jealous of his
rights and privileges. We have nothing to
lose and everything to gain in associating
ourselves i the manner indicated, and it is
pleasing to note that the longer such an or-
ganization remains in existence the more the
membership appreciates it. enjovs attending
its regular sessions and understands the
duties of the individual and the group.

f HeLo, OMI2ZWR

This is the QSL card of 9ABC.
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It is novel and amusing; we wish there were more of this kind.


www.americanradiohistory.com

Radio News for August, 1924

B
e

The antenna counterpoise, system at F8AL. The tower is a wooden one, 116 fzet high,

To date, there has been no general move-
ment for the formation of formal radio clubs
throughout the country, nor has therc bhecen
any definite plan adopted for the fusing of
the clubs into a useful machine of national
proportions. Why dclay? 1t is earnestly
suggested that within the next few months
cach county take steps to organize its radio
club and work out a policy locally which
will strengthen the resident amateurs of all
classes. It is further urged that as clubs
are formed, secretaries notify the editor of
this magazine in order that publicity may be
given.

Each radio district from one to nine
should organize a district plan whereby at
least once a year a convention could be held,
made up of delegates from the component
clubs, the convention to take up the thousand
and onc matters which pertain to radio for
that district. The licensed amateurs have an
organized plan, but theirs is merely one
angle of the game, and while the old amateur
has done better than well, he lacks the num-
bers to give him the political strength which
some day may be so necessary to protect our
mutual interests.

Alrcady there have been controversies rela-
tive to broadcast methods, and it has been
the custom to attack Washington on a purely
personal basis, by means of individual tele-
grams and letters. How much more satis-
factory the whole matter would be if,
through a national headquarters organizas

P
The inside of FBAE. OCn the
back table is the transmitter
equipped with three 500-watt
tubes, and on the front table
are the receiver and amplifier.
Note the cage connecticns in
the transmitting circuit.

tion, we were personally represented when-
ever nccessary at the Department of Com-
merce and Congressional hearings. Why
procrastinate?  Here is something good!
Try it and see. Perhaps it does take a little
effort. Did you ever stop to consider the
selfishness involved in accepting free enter-
tainments from the air for all time without
making any personal effort for the better-
ment of radio?

Here is a very definitc way of starting
things, a very easy way, a very effective
way. Let three old-time amateurs confer
with three of the more experienced broad-
cast listeners in your community. Make up
a list of the names and addresses of the
residents interested in radio, including the
radio merchants and the broadcasters, as well
as the broadcast listeners and licensed ama-
teurs. Call a mecting. Get the press inter-
ested in the movement and have plenty of

Every district worked in one night is the enviable record of Vincent Rosso, operator of Station 5KC,

locut.ed at Plaquemine, La.
consists of four S-watt bottles.

The panel transmitter on the right employs the Hartley circuit and
A conventional short wave regenerative set is used for receiving.

This is an unusually efficient and neat appearing station.
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publicity for at least a week prior to the
meeting. No matter how few attend, organ-
ization may proceed. Adopt a name for the
club, elect temporary officers, appoint a com-
mittee on by-laws and constitution. (Our
secretary will be glad to supply a copy of
the San Diego Radio Club constitution and
by-laws as a working model which can be
changed according to needs.) Lecave the
charter membership open for 90 days. Carry
on the publicity, and you will be surprised
at your success within a very short time.
No matter where you reside, you must have
radio problems of some kind. It may be
interference from some station. It may be
that there is difficulty in understanding the
use of a receiving set. The club is the clear-
ing house for all such matters.

It is hoped that an awakening will occur
throughout our ranks, and that we are about
to enter upon a period in which we can be
said to have taken a businesslike viewpoint
of our status. This will never be accom-
plished without organization.

A. E. BANKS, 6XN-6ZB.

NEW QRA’S
9EGZ—R. W. Freitog, Preble, Ind. All
QSL’s appreciated and answd.

3TT—(rc-assigned) H. B. Davenport,
1631 N. 61st St., \V. Philadelphia, Pa. 5
watts C.W. and Fone. Will QSL all
crds. -

3APP—(re-assigned) (Portable) H. B.
Davenport, 1631 N. 61st St., W. Philadel-
phia, Pa. Low power C.W. and Fone.

_ SANE—Walter Merkle, 804 Parkman
Ave., Selma, Ala. All crds answd.

8XT—(re-assigned) Oberlin College
(E. W. Thatcher) Oberlin, Ohio.

9DDM and 9CRY—Bernal C. Payne,
108 E. Pear! St., Jerseyville, 1. 100
watts C.W. —
6CTE—Tom Banzhaf, Brookdale, Calif.
50 watts C.W. and Fone. All crds answd.
(Continued on page 226)
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Ripples Normal and Abnormal

NE of the greatest difficulties the
amateur of today has to contend
with is the elimination of ripples in
his plate supply. It is hardly neces-
sary to go into any lengthy discus-

sion of the advantages of a pure D.C.
supply, regarding both interference and
distortion. In any system yet devised, with

the exception of battery supply, it is neces-
sary to employ filters to approach a satisfac-
tory plate supply. The subject of sine wave
filters for A.C. lighting supply has been well
covered. We will, therefore, confine oar-
selves to the generator.

Fig. 1

To prevent sparking at the brushes of a gen-
erater they should be adjusted according to
the load of the machine.

In order to intelligently develop a cure, it
* will be necessary to ivestigate and reduce
the cause as much as possible. The cause
for ripples may be divided into two classes:
Normal and abnormal. Slot ripple and com-
mutator ripple are normal; while they can-
not be climinated practically, they can be re-
duced satisfactorily by proper design amd the
use of filters. The abnormal conditions are
faulty commutation, high bar or rough com-
mutator and open or shorted armature wind-
ings. There is no filter cure for these, but
fortunately they can be remedied.

Faulty commutation is one of the most
common. On any generator the neutra' zone
or plane utilized for commutation, rotates
with the load. In a large machine brushes
set for sparkless commutation at full load
may give noticeable sparking at half load,
and at “no load” the light load of the field
may cause considerable sparking. Therefore
the brush boxes of a well designed machine
of above 100 watts may well be on a move-
able ring, so that the brushes may be set for
the load desired. In sctting brushes on a
generator, care should be taken to see that
they are set in the direction of rotation of
the armature. (See Fig. 1.)

A short while ago, a well known amateur

(7000

Fig. 24

Method of testing for abnormal conditions in
the generator with a lamp and a pair of old
head-phones.

By EDWARD W. BERRY

There is much the amateur can learn about motors and generators, but it is particularly imnpor-

tant that all those employing motor-generators for filament and plare supply know something

of the whys and wherefores of machine complications and how to contend with them. Mr. Berry
has covered the subject well in this article.

who had been granted a special license,
brought in a machine of popular type, and
condemned it as impossible to filter, adding
that he had spent the value of the machine
for filters. The set was put on test at full
load and given the customary ripple test with
phones. Nothing but the high pitched slot
and commutator ripple could be detected.
Furilier questioning of the owner immed:iate-
Iy solved the problem. The set was being
operated at about one-Hith normal load. Re-
duction of the test load to one-fifth produced
noticeable sparking at the commutator, and
the owner readily recognized his unfilterable
sputtering and rasping in the phones. This
sparking was of course, about as easy to fil-
ter as a 2-inch spark coil, a slight adjust-
ment of the brushes and this young electrical
storm entirely disappeared.

High bars are another, but a less common
source of trouble. A picce of mica may,
through careless design or poor inspection,
become loose, and slightly raise itself above
the adjacent copper surfaces. The result is
that the brushes, instead of short-circuiting
the commutator bars at this point, ride upon
the mica, break the electrical circuit and
cause sparking. This will produce a note
similar to that of raw 25 cycles on a tube.
A light cut on the lathe is the best cure.
A dirty commutator will have the same ef-
fect, except there will not be a distinguish-
able note. Sandpaper is the best remedy.
In both cases, ring sparking will probably
he noticeable and sparking at the brushes
pronounced. Recently, the armature of the
generator at a prominent broadcast station
was rcturned for repair. The commutator
had been slotted—undercut with a circular
saw. That any intelligent operator should
subject his generator to such abuse is bevond

Fig. 28

The generator can be loaded entirely by lamps
and then tested with the head-phones in the
manner shown,

belief. While he certainly had removed any
chance of a mica high bar, he had rough-
ened his commutator and reduced his insula-
tion between commutator segments. The ma-
chine was a 2,500-volt, double commutator
generator with 72 bars per commutator. The
minimum voltage at one of the commutators
must have been 1,250, and the average volt-
age between segments was 35 volts. It will,
{of course, take but little carbon dust to short
these.

An open or shorted armature will make
itself very evident, the former by a drop in
voltage and excessive sparking with load, and
the latter by a drop in voltage, excessive
heating and in most cases, by a rumbling,
due to the unbalanced conditions in the arma-
ture.

A good way to test a generator for any
of these abnormal conditions is to put a re-
sistance such as a lamp bulb in series with
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the load, and with an old pair of phones
placed across it, the car can easily detect
them, or load the generator entirely with
lamps. (See Fig. 2A and 2B.) Be sure
that the generator is not overloaded by the
lamps.

Three additional causes, which are not easy
to detect except with a tube arranged as in
Iig. 3 or by coupling a recciver to the anten-
na inductance, are sparking brushes in the
repulsion induction motor and in the direct
current motor, and mechanical vibration of
the tubes. The repulsion induction motor
starts as a plain repulsion mwotor. During
the starting period there is considerable cur-
rent flowing in the armature amd brushes.
There is no “neutral plane” where commu-
tation tends to be sparkless, coincident- with
good starting torque. The pick-up in com-
parison with a split phase motor is very rapid
and the starting current much less. As soon
as the motor has attained a speed consider-
ably above its “pull out” point, that is, where
it refuses to carry its load and breaks down,
the commutator is mechanically shorted and
in most cases the brushes are lifted off the
commutator. The motor now ruus as an in-
duction motor with no current flowing
through the brushes. If the short-circuiting
device is defective, allowing current to flow
through the brushes at normal load, or the
motor is overloaded to such an extent that
the speed drops to a point where the short-
circuiting device opeuns, the sparking will pro-
duce an absolutely unfilterable racket in the
set. Despite these facts a properly func-
tioning repulsion induction motor is far su-
perior to the split phase {ype and will give
no hum to the station.

The direct current motor is a little dif-
ferent proposition. Here we have current
flowing through the motor brushes at all
times. Regardless of the care taken to
have commutation as sparkless as possible,
there is a sliding contact which often causes
a definite ripple. Both a smother filter in
the supply (Fig. 8A) and bonding the nega-
tive terminal of the motor and the negative
terminal of the generator and grounding will
help. (See Fig. 8B.)

Mechanical vibration of the tubes, while
rare in a well designed station, is a big source
of trouble in the smaller stations. Those
who are skeptical about the possibilities of
this causing interference, should try placing
a WD-11 or WD-12 in their receiving sets
and strike it with a pencil. A local amateur,
well known and well “cussed,” has suspended
his motor-generator set by lcather straps,

(Continued on page 263)

T —
Fig.3 -

Circuit arrangement employed for testing for g
sparking brushes and vibrating tubes.
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The Effect of Fog Upon Radio Sighals

XTENDING over long periods during

1921, 1922 and 1923, the Bureau of

Standards, assisted by hundreds of
amatcurs, comducted a very elaborate series
of tests to determine the cause of fading
signals at the wave-lengths lying between
200 and 400 meters. The nature of these
tests were such as to show the relation of the
various atmospheric agencies, such as tem-
perature, barometric pressure, clouds, etc., to
fading radio signals. The information gained
was published in several magazines in Aug-
ust and September, 1923.

The writer, at radio station 3ZZ, located
at Craddock, Va., participated in the greater
part of these tests and sent in about 100
records.  Unfortunately, however, the very
heavy fog which is present in the vicinity of
station JZZ, on numerous occasions comi-
pletely masked all signals on short wave-
lengths. Tor this reason many of the rec-
ords sent in hy this station contained very
little information other than the fact that
no signals were coming in through the heavy
fog. The object of the Bureau of Stand-
ards test was not to explore any one par-
ticular atmosplieric condition, but to analyze

By A. A. KUBIAC

the effect of all atmospheric agencies on the
intensity of radio signals, consequently the
writer set about to conduct a series of ob-
servations concerning fog only, and its effect
on the intensity of radio signals.
sults of these observations were very con-
vincing, and are herewith offered, as they
are of interest to everyone who owns a
radio receiver.

The writer’s radio station 3ZZ was, at the
time of these obsecrvations, located only a
few miles northwest of the great expanse
of waste land, some 250 square miles in
extent, known as Dismal Swamp. This lo-
cation, while extremely unfavorable to con-
sistent radio reception and transmission, is
admirably suited to observing the effect of
fog on radio operation. After sundown,
great volumes of dense fog accumulate in
the swamps. When the wind is from the
southeast, the fog is carried in puffs or in
steady strcams in the dircction of the sta-
tion, at which times it completely submerges
the station in a blanket for periods varying
from a few minutes to scveral hours, ac-
cording to the persistence of the wind.

The re- -

The first scries of observations were very
successful and were quite by accident. On
this occasion a power amplifier was in oper-
ation with two loud speakers mounted on
the roof, so that the program to which the
receiver was tuned could be hecard for sev-
eral blocks, thercby entertaining the entire
village. The music from WQOC had been
rolling in with fine volume and steadiness for
about an hour when a fog banlk drifted up
from the swamps, completely enveloping the
station for a period of about 15 minutes.
During the period when the station was en-
veloped by the feog, the signals from WOC
died out completely, and no amount of tun-
ing would return the signals or bring in
any other broadcast station, although sev-
eral were in operation at the time. As soon
as the fog bank had drifted over and the
air had cleared, the signals came in again
with the same intensity as before. Several
other fog banks drifted over during the
course of the evening, always with the same
result. The climax of the tests was reached
when a steady stream of fog lasting for
hours, very effectively isolated station 3ZZ

(Continued on page 224)

most serious prohlems that it has

yet encountered. If you live in a

city or other crowded section, it be-
comes almost impossible these days to en-
joy a radio program. In the midst of a
most beautiful violin solo, you will sudden-
ly hear loud whistles, howls and shrieks,
which are often strong enough to break
up the entire concert. Thus, when we
recently listened in to a speech by Presi-
dent Coolidge there were at least a dozen
mstances where whole words and even sen-
tences were obliterated, due to this radia-
tion interfcrence.

As everyone knows, these whistles and
howls are produced by ncarby radio re-
ceiving sets. Ninety per cent. of the re-
ceiving sets used today are really minia-
ture broadcast stations. When operated
improperly they send out waves of their
own. The minute the broadcast listcner
starts  to twist the dials, he sends
out into the surrounding “space waves
which produce this interfercnce. Experi-
ence has shown that attempts to educate the
public as to the correct methods of oper-
ating these interference creating sets are
futile. The public simply does not under-
stand the interference and the only prac-
tical solution scems to he a Radiation Elim-
inator—a muffler, in other words.

There has been much tallk to suppress
all the receiving outfits that produce os-
cillations. If a law were passed today to
this effect, fully 95 per cent. of the re-
ceiving outfits would have to be junked.
At the present time, the condition has be-
come so acute that sooner or later our
legislators will enact a law to do away
*with radiation.

Tt is not impossible to produce a radia-
tion eliminator that can be mounted into
the receiving outfit at a small cost. There
may be a new circuit, a new hook-up, a
new instrument or some new stunt that
will do away with the whistles and cat-
calls.

Rapio NEws aims to bring about this
solution in a novel manner. In order to
encourage experimenters, Ranio News of-

$500 Radiation Eliminator Prize Contest

Who Will Make a Radio Muffier?

HE radio industry at the present fers $500 in prizes for an efficient radia-
time is confronted with one of the

tion eliminator. It should be designed along
the following lines:

(a) The device should be as simple as
possible and must be adaptable to any stand-
ard receiving set. The total cost of its
construction must not be above $3.00.

(b) It should be possible to manufacture
the device, not only at a reasonable cost, but
it must he possible to install the device
without necessitating completely disassem-
bling the receiving set to which it is to be
attached.

First Prize ....$250.00 in gold
Second Prize .. 100.00 “

Third Prize ... 7500 “
Fourth Prize .. 50.00 « ¢
Fifth Prize .... 25.00 ¢« &

ToraL .....$500.00

(c¢) It should not be nccessary to adjust
the device when tuning in. In other words
the new device should be fixed—not vari-
able; or, if it must be variable, the adjust-
ment must be so that once it is made for
a particular aerial it should not have to be
touched again thercafter, when tuning.

It should be thoroughly understood that
this contest is conducted by Ravro NEws
merely for the purpose of encouraging re-
search along the lines mentioned. In no case
will Rapro News derive any financial
benefit from the invention. All patent
rights, and any and all other rights revert
to the inventor.

Rapto News reserves for itself only
the publishing rights, and nothing else.
Moreover, in order to show its good faith,
Ranro NEws, at its own expense, will finance
the cost of taking out the patent for the in-
ventor, in the inventor’s name, at no cost to
the inventor himself; this, providing the
article or device can be patented. RaAbpIo
News, however, will only finance the patent
of the first prize winner—not of the other
prize winners. The financing of this patent

by Rapio News will be in eddition to the
prize money paid to the successful inventor.

prize winners, special attention is called to
the fact that by publishing the device in
Rapio News, the inventor has practically
two years during which he can apply for his
patent.
publication in a national journal.
DeForest published his original sketches on
regencration in a magazine, he would have
saved many years of litigation and a for-
tune in court costs.

should be sent with the manuscript describ-
ing it.
by Rapio NEws both ways.

tubes are excluded from this contest.

device in the contest.
to number.

or written clearly in ink, and all diagrams
should be clear enough to show the dctails
of the invention.
ventor is required as well.

returned to the owners at the end of the
contest, but the publishers will pay full
space rates for all manuscripts published in
Rapio News.

should retain a carbon copy of the original
manuscript.
should be witnessed and signed with date,
names, etc., before a notary public.

tion.

tical devices, thus tying the prize, the same
prize will be awarded to both.

ufacturers and the publishers’ employees
and members of their families.

August 20, 1924,

iation Eliminator Contest, c/o Ravio NEws,
53 Park Place, New York City.

Regarding the patent phase of the other

There is no bctter evidence than
Had Dr.

RULES OF THE CONTEST
1—A working model of the invention
Transportation charges will be paid
so-called blocking

2—Schemes using

3—Contestants may enter more than one
There is o limit as

4—All manuscripts should be typewritten

A photograph of the in-

5—AIl manuscripts not accepted will be

6—For the protection of the inventor, he

Both original and duplicate

7—All prizes will be paid upon publica-

8—Should two contestants submit iden-
9—Excluded from this contest are: Man-

10—This contest closes in New York on

Address all contributions to Editor, Rad-
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Reflexing a Tunhed Radio Freauency Receiver

By CLYDE ). FITCH

The description of a Reflexed Neutrodyne receiving set employing but three tubes yet equaling
the results of a five tube set is Mr. Fitch’s latest contribution to the readers of Rapio NEws.
The necessary details for the construction of this set are given in this article.

e
A

The Refiexed Neutrodyne recziver as it appears from the front.

LTHOUGH most Neutrodyne receiv-
ing sets employ five tubes, two radio
frequency amplifiers, one detector and
two audio frequency amplifiers, these
sets, as far as DX reception 1s con-

cerned, are not better than the ordinary three
tube, detector and two stage audio sets employ-
ing the simplest of regenerative hook-ups. But
the five tube sets have many advantages over
those of three tubes; they

sorption losses than air dielectric con-
densers, neutralization was unnecessary and
the same results could be obtained with this
arrangement as with using a neutralized cir-
cuit with air condensers. The wiring is also
simpler and there is less chance of howling
in the audio amplifier due to feed-back
through the neutralizing condensers. In
mounting the instruments, it is important that

resulting in distortion. They also have a
greater tendency to howl when used in reflex

circuits.) 5
About 20 feet of bus bar wire will be re-
quired for making the connections, which
should be as short and straight as possible.
It will be noted that in the diagram only
three fixed by-pass condensers are shown,
one across cach of the primary windings of
the audio transformers and one across the
telephone jack. These condensers are very
important, and should be of good construc-
tion and have a capacity of .00l microfarad
each. In many reflex circuits by-pass con-
densers are shown across the secondaries of
the audio transformers, but in this oue better
results were obtained without them. Prac-
tically all known combinations we~e tried
before building the set, including the in-
verse duplex system, but the combination
shown in the diagram is not only the simplest,
but produces the best results, No arrange-
ment is made for plugging the loud speaker
into the detector or first stage of audio fre-
quency amplification, as this would compli-
cate the wiring on account

do not radiate into the ) 20 o of using1 the same ctlube§E as
aerial and cause interfer- - . - 2 * both radio and audio ire-
ence in the neighborhood, 5 Orill for 78— 32 Heh _Scws. _ quency amplifiers. i
as regenerative receivers < I :I‘“ The main dlfﬁculty with
do. Tuning always remains 2 Hole for 78l Jack | ‘I\V' most reflex receivers is that
the same, and once a station j& Holes for Condenser Skafts & o ,\% the radio frequency ampli-
is received the dial settings e & L X fier may be adjusted so that
' 2 3 ° ° o1+ it will oscill i
may be noted and the sta- . / it will cscillate, anc then
tion will always be received N - & - the audio amplifier feeds
at the same settings. Only i . 5 . - back and howls by modu-
three tuning dials are em-= dn e SR Iy 4 K lating the radio frequency
ploved, and when a station Ga) o— - —— s N oscillations, and the result
is heard, the readings of f'é_ REE is a lot of noise that lasts
each dial will be approxi- At il T Q. J-%  while tuning in a station.
mately the same, within a / LZA If the radio amplifier is
few degrees, which facili- «/z‘ — 44 a5 a4 44 /55 neutralized so that it can-
tates tuning. 'prill and Csk for #6 £u Wood Scws. not oscillate, this noise is
On account of the two eliminated. This makes the
stages I fre-' Panel layout for the three tube Reflexed Neutrodyne. neutralized receiver ideal
quency amplification, the for use in reflex circuits.
set is exceptionally selective. Such receivers the tuned radio frequency transformers be By using mica variable condensers,

are ideal for broadcast reception, but as
they employ five tubes, the cost of upkeep
is high on account of the drain on the “A”
and “B” batteries, and for this reason many
persons have chosen the three tube sets. The
receiver illustrated and described herein is z
three tube set having virtually all the ad-
vantages of the five tube outfits. This, of
course, is accomplished by reflexing twe
stages; that is, by using two of the tubes
simultaneously as both radio and audio fre-
quency amplifiers. If a crystal detector is
used instead of a vacuum tube detector, the
same results may be accomplished with two
tubes, but after many comparisons with va-
rious. combinations the three tube set was
found the most efficient and practical. Al-
though a crystal gives excellent quality, it
is not as sensitive as a vacuum tube detector.

The illustrations show the general layout
of the apparatus. The tuned radio fre-
quency tansformers are mounted on a 7 X
21-inch panel, on which are also mounted
three filament rheostats, one telephone jack,
and seven binding posts. The dimensions re-
quired for drilling the panel are given in one
of the illustrations. The arrangement shown
makes the wiring very simple and also leaves
plenty of room. It may be changed, of
course, to suit individual requirements. The
illustrations show that no neutralizing con-
densers are emploved, as it was found that
by using “Rico” mica dielectric variable con-
densers, which have higher dielectric ab-

spaced at least six inches apart.

The panel is mounted on a hardwood
baseboard 634 x 20%. On this board are
mounted three standard vacuum tube sockets
and two audio frequency amplfying trans-
formers, preferably a low ratio type, about
3 to 1. (High ratio transformers cause un-
equal amplification of the various frequencies,

L
g 00 ©
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it may not be neccssary to neutralize the
circuit, but should it oscillate, the
neutralizing condensers should be added.
They are absolutely necessary if air con-
densers are  used. The set shown in the
illustrations is not ncutralized and does not
oscillate. It is not noisy, except when re-
ceiving local stations having powerful car-

T 2) (

| — 2

Rear view of the completed receiver. No. 1 shows the tuned R.F.
transformers; 2 the audio transformers; 4 is the jack; 5 is the
.001 mfd. by-pass condenser; 6 is also a by-pass condenser.
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rier waves, in which cases the audio Ire-
quency amplifier modulates the wave and has
a tendency to howl, but the noise 1s easily
climmated by slightly de-tuning one ofi the
condensers.  Should the set become mnoisy,
grud leak resistances mav be placed across
the sccondaries ol the audio transformers,
although these were not necessary in the
set shiown. [t may be well to note that UV
201A tubes give the best results, although
other types may be used 1f desired.

To build this receiver, it may be well to
purchase standard parts and follow very
carefully the instructions supplied with them.
Take, for example, the tuned radio fre-
quency transformers. These may be lome-
made, but if purchased. the instructions for
mounting them should be carefully followed.
\s shown m the accompanying photographs.
the transformers are mounted at an angle of
approximately 60 degrees and spaced six
inches apart.

If it is desired to construct these coils
at homc, they may be made as follows: On
a tube having a 3-inch outside diameter, 214
inches long, with a 1/16-inch wall, wind 65
turns of No. 26 S.S.C. wire. A tap is taken
at the 15th turn, which may or may not be
required, depending upon the operation of
the set.  On another tube 234 inches in
diameter and 2% inches long, wind six turns
of the same gauge wire in the opposite dircc-

Top view showing the arrangement of the instruments.
fermers; 2 shows the A.F. transformers; 3 shows the rheostats; 4 is the jack; and 5 and 6
are by-pass condensers.

tube, and the turns are spaced about 1/16-
inch apart. This tube is slipped into the
first one, and the two together form the
transformer, the inside winding is the pri-

tion. This 1s wound on onc cnd of the mary and the outside the secondary. Three
: nn £l .
| Aerial e S i 00025 1MFd. Grid C.
" 1 - iy — Oneiteg.Leak
; [ A ‘B Bat.
i L 1 : =0+ 30V
{ ! { B Bat,
i | —Qr2Zz V.
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Schematic diagram or the Reflexed Neutrodyne described in this article.

No neutralizing

capacities are required as a rule,

189

No. 1 shows the tuned R.F. trans-

of these transformers are required. The
diagram shows that the primary coil is placed
next to the filament side of the secondary
coil, and that the tap is also next to the
filament side. This tap is connected to the
neutralizing condensers, as shown by the
dotted lines.

In wiring the set, it is best to connect all
the filament terminals frst. This includes
the leads from the “A” battery binding posts
to the rheostats and sockets. It is mmpor-
tant to connect the rheostats on the negative
side of the “A” battery, as shown, so that
the drop in potential across them will bias
the grids of the amplificr tubes. When the
filament wiring is completed, the tubes should
be inserted into the sockets to see that all
light up properly. The remaining connec-
tions may then be made and the batteries,
loud speaker, aerial and ground connected to
the set, after which stations may be tuned in.

Should the set be noisy when the three
dials are adjusted to resonance, it will be nec-
essary to neutralize the radio frequency am-
plifier. The method of neutralizing will not
be described here, as directions are supplied
when buying the apparatus.

What to Expect from Your Radioc Receiving Sef

your radio set is a very difficult one,

as there are so many diffcrent angles

and points from which to view the matter.

Generally speaking, most of us gct good
results out of our sets.

A very conservative, but well Informed

radio enginecr of the Western Elcctric Co.

was asked what maximum range he would

THE subjcct of just what to expect from

euarantee for radio work if he were allowed .

an unlimited amount of monev for it, and
the whole radio ficld from which to pick
parts. He stated that 50 miles was the
maximum range that could be guaranteed.

It is not my purpose to take issue with
any advertising that may bc done by manu-
fucturers or dealers. I merely wish to point
out some facts as they work out in com-
mercial and Naval radio practice.

Usually. it is not considered wonderiul to
pick up daily a concert from Pittshurgh,
or even occasionally from Los Angcles. If
we were able to duplicate this work among
ships or in commercial radio tclegraph prac-
tice in general, and maintain it constantly.
the commercial value of radio would be in-
creased almost beyond imagination. It is

By PAUL G. WATSON

found, however, that one night local stations
arc the limit of reception. The next night,
with the same adjustments, California is
heard. Certainly something must be quite
different to cause this variation in range.
Geographic conditions do not vary to any
appreciable degree in such a short space of
time. Weather conditions do vary, however,
and observation shows that some of the fad-
ing, or variation in signal strength may be
due to the changes. It Thas been plainly
brought out that when the receiving and
transmitting stations are in thc same, or
nearly the same, pressure (Barometric) with
no low pressure area intervening, signals
will be good. Variation from this condition
has a weakening cffect on signals. Temper-
ature seems to have a great deal to do with
satisfactorv reception, and in this connection
it is needless to draw attention to static
which often accompanies warm weather.
The idca seems to prevail that the more
tubes in a set, the greater the distance over
which it will work. This is entirely wrong.
A single tubc receiver under good condi-
tions works sometimes over a distance of
several thousand miles, while an 8-tube or
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10-tube Super-Heterodyne receiver beside it
may work only a few miles further. Re-
finements in receiver design and construction
are not primarily intended to increase range.
A very erroneous idea has arisen over the
functioning of the Super-Heterodyne. It has
been called the “Rolls-Royce” of receivers.
Unquestionably it is, but not becausc of the
distance covered, but because of the quality
of the signals which are reproduced. We
have on exhibition several forms of this
type of receiver. They are covered hy a
very binding guarantee of workmanship, and
it will be found upon examination that they
are among the hest sets made. They will
not cover any greater range than that cov-
ered hy a good regencrative receiver with
audio frequency amplifier. But when pushed
to the last degree, the Super-Heterodyne
reproduces signals with the same clearness
observed when listening to nearby stations.
When a regenerative set of the common type
is pushed to bring in similar distances, con-
siderable distortion is evident with few ex-
ceptions. Questions will probably be asked
as to the reason for using these modern
(Continued on page 258)
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A Real DX Transmitter

By R. N. JONES, 94E

A description of 94E’s 5-watt set, which has been heard in New Zealand, should be of consid-
erable interest to those who are striving to better their own transmitters.

gives complete information.

S

H"?"?

The transmitter at 9AE. Note its neat appearance and lack of useless accessories. The
rectifier may be seen on the right.

T had always been my ambition to be
heard in New Zealand, and I thought that
at least 50 watts of power would be nec-

essary to accomplishment of this goal. How-
ever, by building a 5-watt set carefully I
have been able to reach the island. It may
be freak range, but when a S-watter will
reach a thousand miles every night, it is
working.

The circuit used in this. set is the standard
Miessner, which was so popular during the
war. The tube is overloaded slightly and
puts about two amperes or 15 watts in the
antenna. If care is taken, the tube will not
be damaged. In my set I have used the
same tube for about three months and no
trouble has been experienced.

The first factor to be considered in build-
ing the set described here was the power. For
several reasons a motor-generator would
have been impracticable, so a rectified A.C.
system was designed to give pure D.C. and a
good note. The transformer has a 200-watt
capacity. The rectifier consists of 24 pint
fruit jars filled with borax and using pure
aluminum and lead electrodes. The bridge
circuit is used. The filter is the ordinary
“hrute force” type, consisting of a 50-henry
choke and a 2-mfd. condenser shunted on
each side of it. The key is placed in the
negative power lead before it passes through
the filter. The object of this placement is
to eliminate ley clicks, which are very both-
ersome to listeners trying to receive broad-
cast stations.

The inductance is made of No. 8 wire
wound on insulating strips. It should not
be wound on a tube, as there will be much
loss through eddy currents. The plate and
erid coils are in inductive relation with the
main inductance, both being placed on a rod
jnside the inductance in much the same fash-
ion as a loose coupler. The coils should be
tapped for tuming.

The set js on a panel 12x16 inches. The
only instruments in view on the panel face
are a filament voltmeter, rheostat and the

110-volt switch. The inductance is placed
up, away from the remainder oi the appa-
ratus, so that the radio frequency current
will not be on the panel. The aerial ammeter
is in the aerial lead-in. Iz wiring up the
set, short leads are used throughout. All are
of heavy transmitter cable, so there is no
loss at any point.

The aerial and counterpoise have a great
influence on efficiency. The aerial, 60 feet
high and 70 feet long, is of stranded wires
spaced three feet. The lead-in is a small
cage. The counterpoise is made in the same
way, of six wires. It is necessary for it to
be 26 feet high to be directly under the
aerial. The point of insulation has been
closely followed. The aerial and counter-
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Mr. Jones here
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poise are insulated with heavy porcelain
throughout.

The success of this station is not due to
luck, but to many years of hard experience.
It was my intention to build a set that would
really work, and this 5-watter has heen the
result. Careful planning and following of
these plans has resulted in a set that really
has some “kick” in it.

INSPECTORS FIND AUTOS AND
LOOPS ESSENTIAL

QRT.’—\BLE receiving sets, with direc-

tional loops mounted in automobiles, are
becoming an essential part of the cquipment
of the nine radio supervisory districts, ac-
cording to officials of the Department of
Commerce. Recently, through the operation
of a direction-finding set mounted in an auto-
mobile in Oakland, a long offending, un-
licensed station was located and dismantled.
This station, operating at all hours of the
day and night, sometimes under the ficti-
tious call “6LL,” was causing great inter-
ference, and was breaking the radio regula-
tions as to fake “SOS” calls, improper
messages, and what is constituted as proper
language cf the air. Many complaints came
in, and Supervisor Dillon of the .6th Dis-
trict .was at his wits end to close the un-

known station.

Inspector B. H. Linden, with the aid of
two local amateurs and a portable loop,
finally found the house where the set was
located by “cross bearings” somewhat after
the fashion in which a vessel is located by
two shore radio beacons. ‘When the house
was searched, with the co-operation of the
police, the Aliguel brothers, Charles and
Frank, confessed to be the owners, and the
set was dismantled and disposed of. Prose-
cution is yet undertermined, but severe pun-
ishment is unavoidable.

This is not the first time portable sets
with loops have been used with excellent
results.  Unauthorized stations in New

York, Detroit and other districts have been
run down by enterprising Government in-
spectors, with the aid of automobiles and
local sets.

v,

e
=
H |

W &~
Lﬂ

&

= C

The hook-up of 9AE’s C.W. set.
long, 5 ft. high).
(20 turns of bell wire, 4 in. in diam.).
GC—Grid cond. (.002 mfd. capacity).
oscillator and tube socket.

Chemical rectifier.
BC—.001 mfd. fixed condenser.

2
M—Aerial Ammeter (.5 to 2.5 amps.).
I—Main inductance (25 turns of No. 8, 6 in. in diam.).
G—Grid coil (30 turns of bell wire, 4 in. in diam.).
GR—Grid resistance (10,000 ohms).
R—Rheostat (2.5 amps. capacity).
BFC—Two mid. condensers (1,500 volts capacity). H-—50 henry choke coil. K—Key.
T—200-watt transformer. C-—Counterpoise.
#If phone is desired place the loop in inductive relation

A—Aerial (70 it
P—Plate coil =

VT—Five-watt
V—Voltmeter (0 to 10 volts).
Rec.—
L#—Loop and microphone.

to the inductance, press key down and talk.
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Principles of C. W. and Radiophone
Transmission and Reception

The difference between the wave transmitter from a C.}HV. telegraph station and a radiophone
transmitter is made extremely clear in this latest article by Mr. Felder. He explains why one

III |‘| f ﬂ I'I
UU“'MVqu

This picture is an osciliogram or photograph of oscillations.
lower one is a modulated wave radiated by a broadcast station.

N the articles entitled “C.W. and Radio-

phone Transmission,” which appeared

serially in Rabnio NEws, there were dis-

cussed the various types of oscillator

circuits and the different methods of
telephone modulation which are employed
hoth in CAV. tetegraphy and radio telephony.
At this stage it would be well to pause and
consider the underlying principles of radio-
phone transmission, to see wherein C.\V, tel-
cgraphy differs irom telephony. what condi-
tions must be met for good radiophone trans-
mission, and how these conditions influence
receiver design and construction.

In order to orient ourselves properly, and
for purposes of comparison, it will be well
for us to cousider first the relatively simple
problem of C.W. telegraph transmission. In
this case we have a C.\V. oscillator of any
of the types described in the articles alluded
to, the oscillator furnishing the antenna with
current of a dehinite frequency and wave-
length, and the antenna radiating oscilla-
tions of this frequency  When the operator
opens his key while sending a message, the
oscillator circnit is opened and no current
flows. Therefore, no oscillations are radi-
ated.  When the key is closed, the oscilla-
tions are radiated. Thus in C.W. telegraphy
there is only an intermittent radiation of
oscillations, but the important point to note
is that the wwave-length or frequency of the
radiated oscillutions does not change. That
is, a single frequency and wave-length are

By L. R. FELDER

wave is broad and the other not

The to

Keeping in mind for the time being, that
the C.W. transmitter radiates only one single
frequency, let us pass on to a consideration
of the radio telephone transmitters. The
reader will immediately appreciate that this
problem is radically different, since we are
here concerned with two different orders of

3 =1 1 1
580000 590000  G0Q0Q0 610,000 629000
Fig.d
Carrrer Frequency 600,000 Cycles

Lower Site Band of Upper Side Band of
Frequencres From 593 950~ | Frequencres From 609050~
To 530000~ / 70 610000~

380000  39Q 000 60000 €/0.000 20000

FlyZ
Showing the difference between a continuous

wave ar.d a modulated wave. Note the width
of tke side bands or modulated portion.

frequencies.  We have a radio frequency
oscillation generated by the C.W. oscillator.
This 1s identical with that of the trans-
mitter zbove. DBut we also have speech
currents of andio frequency which are used
to modulate the oscillations. Thus what is
radiated from the antenna may not be a
single radio frequency oscillation, as in the

radiated.  This point may sound ridiculously  straight C.W. transmitter, but something
simple. but it is an extremely important point  more complex involving both radio fre-
as will be shown further on. quency and audio frequency.
| ]
| | ] |
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This chart shows the frequency of the various notes which must be all broadcast in the same
proportion in order to avoid distortion.
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one is a coatinuous wave such as emitted by a C.W. transmitter, while the
Note the numerous variations in frequency.

In order to find exactly what does hap-
pen, it is necessary to make a mathematical
analysis of the problem. The exact form
of this analysis need not concern us, since
we are only interested in the conclusions to
be drawn from it. These conclusions show
that the frequency of the oscillations radi-
ated from the antenna is altered by the audio
frequency oscillations modulating the radio
frequency oscillation; and also that instcad
of only one frequency being radiated. a mum-
ber of different frequencies are radiated. To
illustrate exactly how the audio frequency
speech currents affect the frequency of os-
cillators radiated by the antenna, let us con-
sider a typical simple case. Supposec a broad-
cast station has an assigned wave-length of
500 meters. This means that when the station
is not modulating (that is, no speech, music
or other audible signals are being trans-
mitted) the radio frequency oscillations ra-
diated by the antenna have a wave-length of
500 meters and a frequency of 600,000 cycles.

Now suppose that music is transmitted and
one particular note only is sent out, say
middle C, which has a pitch of 256 vibra-
tions per second. This frequency of 256
vibrations per second is superimposed on the
radio frequency oscillations of 600,000 cycles
per sccond with the result that two new
radio frequency oscillations are developed.
one with a frequency of 600.000 minus 256
cycles per second, the other with a frequency
of 600,000 plus 256 cycles per second. These
new oscillations are radiated from the an-
tenna simultancously with the original 600,-
000-cycle oscillation. The same thing occurs
when any other speech frequency is super-
imposed on the radio frequency. Thus, sup-
pose that a note an octave higher is plaved
and transmitted; this has a frequency of 512
cycles per eecon(l Then two new radio fre-
quency oscillations are transmitted having
frequencies of 600.000 cycles plus 512, and
600.000 minus 512 cycles per second. In
other words it is seen that for each speech
frequency transmitted there are developed
two new oscillations which are radiated be-
sides the original frequency. The orlgmal
radio frequencv oscillation or wave is called
the carrier wave, because it carries specech
currents. The two new radio frequency
oscillations due to the speech waves are called
the side band waves, and their frequencies
are equal to the carrier frequency plus the
speech frequency, and also to the carrier fre-

(Continued on page 260)


www.americanradiohistory.com

-Radio News for August, 1924

Awards of the $50 Radio Wrinkle Contest

First Prize

HOME-MADE TUBES OF ANY SIZE
By ELMER RING

Although a rcader of Rapnro News for
quite a while, there has never come to my
attention any method where the experimenter
might easily construct his own cardboard
tubing for winding inductance coils. Stand-
ard sizes are sometimes readily obtainable,
but where the circuit requires an odd size,
such as onc tube fitting tightly over another,
this presents a problem.

Herein is described the easiest and most
satisfactory method which may be employed
to construct tubing of any size. Procure a
roll of heavy 3-inch gum tape, sometimes
called Kraft tape, at any paper goods or
cordage store. No other size is needed, as
three inches is wide enough for all couplers,
variometers or any other coils. There will
also be required two strips of wood about
3% x 1 x 30 inches, and some small tin
cans not over three inches high. These cans
are used for forms and need not be the
exact size, as they can easily be padded with
a few turns of the gum tape. The two
narrow strips of wood are fastened to an old
table top or a smooth board about six inches
wide and three feet long. These are used
as guides in rolling the form over the gur.

Showing arrangement of wooden strips on
table top to make paper tubes.

tape. They are fastened on the table three
inches apart with just enough clearance be-
tween them to accommodate the tape with-
out binding. Take one of the forms (which
is padded if necessary), and wind the tape
on it until the desired size of coil and
thickness of wall have been obtained. Cut
off this strip of paper and measure it, so
if more are nceded they all will be of
exactly the same size. Lay this strip of
. gum tape between the two strips of wood
fastened to the table and proceed to wind.
Make about onc and one-half turns on the
form evenly, then with a damp sponge or
rag moisten the tape as the form is rolled
over it, between the two wooden strips.
Care should be taken to just moisten the
gum tape; if it is too wet, blisters will form.
When it is perfectly dry, a light coat of
shellac may be applied to the inside and
outside ot the tube.
By following these directions, a tube with
a thin wall but of very rigid construction
can be made and it will compare favorably
in appearance with any tube that can be
obtained on the market

Prize Winners

FIRST PRIZE $25
Home-Made Tubes of Any Size

By Elmer Ring
3108 Tunnel Street,
Cincinnati, Ohio.

SECOND PRIZE $15
Honevcomb Coil Sub-Panel

By Henry M. Bosland
214 Straight Street,
Paterson, N, ]J.

THIRD PRIZE §10

A Contact Cleaner for Sockets
By John A. Dengler
21814 N. Minnesota Street,
New Ulm, Minn.
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Second Prize

HONEYCOMB COIL SUB PANEL
By HENRY M. BOSLAND

When building a three-coil honeycomb coil
receiver, the wiring of the set is usually
spoiled by the flexible leads that must Dbe
carried through the panel. These leads are
fastened to various bus bar connections
which go to the other instruments. This
means that when the coils are moved the
bus bar wires are pulled out of position.
This is liable to cause a short circuit at
some position, but the main point is that it
makes a very untidy job. When I built my
receiver 1 determined to wire it in a neater
fashion and finally hit upon the idea of
using a sub panel, as shown in the accom-
panying drawing. This sub panel is used
with a standard honeycomb coil mounting
and consists of a piece of hard rubber or
bakelite 234 x 134 inches, mounted to the
rear of the regular panel and about 34 inch
from it. On this are mounted six binding
posts for the primary, secondary and tickler
connections. The sub panel is fastened to
the panel by means of four brass machine
bolts of the required length. The flexible
leads from the honeycomb coil mounting are
passed through I4-inch hole in the panel
and fastened to their respective binding posts
on the sub panel. The cost of the material
needed is very little and is quite compen-
sated for by the improved appearance of

‘the wiring of the set.

Bus-bar con-
nections 1o -

Third Prize

A CONTACT CLEANER FOR
SOCKETS
By JOHN A. DENGLER

If your receiving set is to work at maxi-
mum efficiency, it is absolutely necessary that
the tube socket contacts be clean. A dirty
or corroded contact will often spoil what
would otherwise be excellent reception. As
a rule, these contacts are cleaned with a
piece of sandpaper or emery cloth held in
place on the end of a stick. This method,
however, is clumsy and a good job is rarely
done. If the little instrument herewith de-
scribed is used for this purpose, it will be a
simple matter to do this work, and clean con-
tacts will always be assured. This contact
cleaner caun be used on both standard and
UV-199 or C-299 sockets. It is made of a
piece of round wood 134 inches in diameter
and 474 inches long. One end of tkis piece
of wood, for a length of one inch, is cut
down to 3 of an inch in diameter. The
other end is also slightly cut down for a
length of about ¥4 inch. Two round pieces
of emery cloth of a diameter ¥4 inch larger
than the ends of the contact cleaner are now
forced over the ends by means of two cop-
per rings ¥4 of an inch wide. It might be
advisable to cut slits about ¥4 of an inch
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Emery cloth  (opper r/'ﬂjg Emery cloth

A socket contact cleaner cut to shape from
a piece of round wood.

deep on the edges of the emery cloth disks
so that when forced in place. a smooth sur-
face will be obtained. To wuse this instru-
ment it is only necessary to remove the tube,
insert one end of the contact cleaner in the
socket and while applying pressure, twist it
from side to side. It will be found that the
contacts can be cleaned in this manner very
easily. The time and labor expended on this
contact cleaner will be amply repaid by the
knowledge that the efficiency of the receiver
will not be lowered by imperfect tube con-
tacts.

other parfs
of sef-.

L T

The constructional
details of  the
honeycomb  sub-
panel are clearly-
shown here.

L

Sub- panel
Flexible leads
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A TORCH FOR SOLDERING OUT-
SIDE JOINTS

The small alcohol torch would not stay lit
in a high wind and the blow torch was out of
order, so the following was improvised in
order to solder the antenna joints on a recent
installation.

First, a small baking powder can with a
cover was secured and a hole was punched
in the cover. Next a piece of cotton waste
was rolled into a ball and a piece of stiff
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Here is a quick and easy method of soldering
those outside joints.

wire was twisted around it in the form of a
handle. The handle was passed through the
hole in the can top and the burr on the
punching pressed down so that it firmly
gripped the handle. The top should be in
such a position that when the ball of waste
is placed in the can, the top fits in place and
excludes all air.

After preparing the joint to be soldered in
the usual manner, the ball of waste is soaked
in gasoline and set afire with a match. The
blazing waste is held under the joint until
the flux flows and then the joint is touched
with a piece of wire solder. A further ap--
plication of heat causes the solder to flow m
the joint, which is then wiped clean.

When finished with the torch, put the ball
of blazing waste into the can and the cover
fitting into place will extinguish the flame.

Contributed by Jesse J. Hipple.

NEUTRODYNE RADIO FRE-
QUENCY CONTROL

With the average Neutrodyne receiver,
local stations, as a rule, come in with tre-
mendous volume, and one or more stages of
radio frequency amplification could be dis-
pensed with and good results still obtained.
Regularly, it i1s not good practice to use any
arrangement in a radio frequency circuit to
control the scparate stages, but in a Neu-
trodyne circuit this can be done without loss
of efficiency. The accompanying diagram
shows the method used. Two extra binding
posts arc employed and are connected to the
middle tap on the sccondaries of the neutro-

Binding Posts—---=-- -

formers, as shown. These binding posts may
be placed on a separate hard rubber strip
mounted on the rear of the baseboard or may
be placed directly on the front of the panel.
By connecting the antenna to either of these
binding posts, the detector alone, or one
stage of radio frequency amplification, may
be employed. The ground is always left on
the original binding posts. It might be pre-
ferable to use a three-point switch on the
face of the panel for this purpose, instead of
the binding posts. In this way any stage of
radio frequency may be cut out by a turn of
the switch, and it would be unnccessary to
change the antenna {rom one binding post
to another.
Contributed by B. A. Kinsey.

A COMBINATION TUNING AND
GRID CONDENSER

Herein is described a combination tuning
and grid condenser which will save consid-
crable space and at the same time increase
the efliciency of any receiver in which it is
used. Instructions for building radio sets
almost invariably advise the builder to use
short leads in wiring the instruments. This
is particularly true in the grid circuits. The
resistance of leads six inches or more in
length is not high, but when we tale into

Stationary Plate
i Mica  Copper foil

; ' ¥
1
i
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Extra Binding Past
"™
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Circuit and construction of details of a com-
bination turing and grid condenser.

consideration the extremely low voltage in-
duced 1n the sccondary circuit, the value of
short leads becomes apparent. In order to
avoid body capacity ecffects, the grid con-
denser is usually connected to the stationary
plates of the secondary condenser. Since the
plate of the grid condenser is connected to
the stationary plates, why not do away with
one plate of the grid condenser entirely and
substitute the stationary plates of the sec-
ondary condenser? A simple method of ac-
complishing this is to gemove the end picce
of the secondary condenser and fasten a
clear piece of mica about .001 inch thick and

When close to a local station, radio frequency is not needed.
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By placing binding posts as

shown, one or both R.F. stages can be eliminated,
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one inch square to the outside stationary
plate by means of shellac. A piece of tin or
copper foil may then be placed over the mica
to form the other plate of the grid con-
denser. This plate may be {astened to an
extra binding post placed on the end piece of
the condenser by means oi a small lug. The
grid connection is made directly to this hind-
ing post. The details ol construction can
clearly be seen in the accompanying sketch.
Contributed by O. Johnson.

A VERNIER POTENTIOMETER

When using a potentiometer in a radio fre-
quency circuit, great difficulty is sometimes
experienced in bringing in weak stations

Rheostar
30 Ohms
Ve

Gria Return +

A 30-ohm rheostat makes a good vernier for
the potentiometer.

without having the tubes spill over. This is
especially the case with the wusual wire

wound instrument, as the wvariation is not
even, but consists of small jumps as each
turn of wire is passed. It is obvious that
a vernier attachment cannot be used on the
potentiometer itself as it is impossible to get
any variation between the turns. The solu-
tion is to cmploy a variable resistance of
low value in scries with the potentiometer,
This can take the form of a 30-ohm rheo-
stat. If the potentiometer has a resistance
of 300 ohms, it will readily be seen that, as
a complete turn must be made on each in-
strument to vary the complete resistance, a
ratio of 10 to 1 will be had. When using
this rheostat, it should be placed in series
with the potentiometer and the negative lead
of the “A” battery. In operating this ver-
nier, the movable arm should be placed about
on the center of the resistance. Now, when
as fine an adjustment as can be had is ob-
tained with the potentiometer, a very fine
vernier effect can be made with the rheostat.
This attachment may be used with any radio
frequency receciver and will prove extremely
useful on long distance stations.
Contribuied by S. Dominus.

AN EFFICIENT CONTACT SWITCH
If you have been using one or more

Method of mounting efficient contact switch.

switches on your panel, you undoubtedly
know the inconvenience and trouble caused
by a bad contact in the switch assembly.
Herein is described a switch shich can be
depended upon for a good contact at all
times. The only new feature incorporated
i this instrument is a picce of spring brass
bent and cut, as shown in the diagram. Any
switch having a fairly long shaft may be
used with excellent results. The pressure of
the switch arm may be controlled by the
thickness of the brass spring and also the
degree of curve which the spring is made to
take. The pressurc may also be varied by

(Continued on page 242)
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“This is station WOOF!
show your appreciation.

bad they are.

expressing depreciation—when an artist lets go of "‘Yes, we have no—""etc.
to the station by a special transmitter,

THE FOURTH DIMENSION

The following 1s an
excerpt from the adver-
tisement of the Radio
Specialty Co., which
was unearthed in your
" own June number. It
reads — “ADAPTER
BUSHING — MAKES
3/16" Dial FIT 4"

SHAFT!” I think that
this Rasco is a rascal and I wouldn’t believe
him any more than I would an oil stock
salesman.

Contributed by W. Yuchle.
A GOOD STATIC ELIMINATOR

This choice sentence
appeared on page 1083
of the February issue
! of Rapro News: “UV-
201-A tube, 45 VOLTS
ON THE FILA-
MENT, 90 volts on the
plate.” Although a
UV-201A vacuum tube
. may have nine
lives, 45 volts on the filament should cop
them all at once. It would at least eliminate
static—and signals.

Contributed by Gerald G. Smith.

A SET FOR THE POOR

In the May 17 issue
of Radio World the
following ad. was found
in the Classified Adver-
- tisement section. BAR-
GAINS: COMPLETE
. PARTS FOR THREE

TUBE NEUTRO-
- DYNE ASSEMBLED
. IN CABINET 7 x 27
$35,000. It ought to be a corking good set
for that price!

The combination
Experiments are being made to add a Decayed Fruit Tosser to this hook-up, in response to the BCL demand for some way of
This system is a Reflex, as it reflects the listener’s response back
with amplification and intensity controls, as shown in the illustration.

Our artists would like to know how their program has been received by you—etc.”

All right! Here’s a way to

Applause, Bouquet, and Hisses Transmitter does the work, and lets the artists know how good or

Radiotics

If you Lappen to see any humorous mis-
prints in the press, we shall be glad to
have you clip them out and send to us.
No RADIOTIC will be accepted unless
the printed original giving the name of the
newspaper or magazine is submitted. Never
mutilate clippings by underlining the mis-
print. We shall pay $2.00 for each RA-
DIOTIC that is accepted and printed
here. A few humorous lines from each
correspondent should accompany each
RADIOTIC. The most humorous ones
will be printed. Address all RADIOTICS

to
Editor RADIOTIC DEPARTMENT,
c¢/0o Radio News

A NEW DISEASE

I found the enclosed
advertisement in  the
N. Y. Sun, May 10,
i 1924, “ALL TUBES
+°1 ARE TESTED FOR
44 FILAMENT AND
WE GIVE YOU FIVE
; DAY TRIAL FOR
il === OSCILLA TION”
I came to the canclusion that the Vim Elec-
tric Co., part of whoge advertisement this is,
has discovered a new sickness called “Fila-
ment” and it seems that vacuum tubes are not
entirely immune from this malady.
Contributed by Alvin Tannenbaum.

A FEMALE ENTERS THE FIELD

From the Chicago
Daily Tribune for Sat-
arday, April 26, 1924:
“FIVE TUBE NEU-
TRODYNE HAZEL
PINE PATENT, $75.”
This is a new one on
me. 1 haven’t been
able to figure out
-whether Hazel Pine is
some new girl inventor, or maybe Hazel does
nine because her beloved Neut is going to be
sold. Contributed by Charles F. Holbrook.
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CONSERVATIVE COLUMNISTS

The Cleveland
(Ohio) News informs
us of the wonders of
science in the follow- .
ing: “The  shortest |
waves used by the radio
experts are about three |
feet long. The longest
are about 20,000 meters
longg, WHICH IS
MORE THAN TWELVE INCHES.”

As Huxley once said: “Those whe refuse
to go beyond fact rarely get as far as fact.”
Our conservative Columnist has managed
well.

Contributed by Jack Bront.

THE SET IS BEING SHADOWED!

In the Rapio NEws
for June, the advertise- = |+
ment of the Crosley
Radio Corporation de- |
scribes the “Model V ...
set as a GENUINE “z3
ARMSTRONG RE - o -Jo0
GENERATIVE TUN- 1%?,58}} S
ING AND DETEC- ==
T IV E CIRCUIT.”’
That is just what we need now-a-days; a de-
tective circuit to keep an eye on the grid leak
and to put a stop to this terrible radiation.

Contributed by Raymond Kelmel.

CONDENSERS BY THE YARD

The ROVA STORES
tell us in one of their
advertisements of Fresh-
man Mercury Variable
Condensers that there
are “NO PLATES
TOO SHORT.” No
doubt one is guaranteed
his money’s worth, L
Contributed by Raymond Kelmel.
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EVERY month we present here standard hook-ups which the Editors have tried out and which are known to give excellent results,

marks on the left-hand margin and can be cut from the magazine and kept for further reference.

of Sc to pay for mailing charges.

RADIO NEWS has also prepared a handsome heav

prepaid on receipt of 20c.

In time there will be enough sheets to make a

index will be published ecnumerating and classifying the various hook-ups.
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“Simple single circuit regenerative receiver,

Circuit No. 21. Here is shown a very sim-
ple single circuit regenerative receiver using
a single variometer for tuning and regenera-
tion. This variometer should invariably be
of small size, having no more than 40 or 45
turns on the staior, and the same number on
the rotor. In this recciver the stator of the
variometer acts as the tuner and is connect-
ed in the antenna circuit in series with a va-
riable condenser Cl, of .001 mfd. capacity.
The ground is taken off at the intersection of
the stator and rotor, as shown. The other end
of the rotor is connected to the plate of the
tube through the “B" battery and phones.
A small variometer should be used because
il one of standard size is emploved in this
circuit there will be too much wire on the
stator to tune to the lower wave-lengths.
The by-pass condenser shown at C2. may not
he necessary and the receiver should be tried
with and without it to determine whicli con-
nection gives the better results.

Three-circuit receiver with condenser tuned
secondary.

;

Diagram No. 24 is the same circuit as No.
23 with the exception that a variable con-
denser is used to tune the secondary circuit
instead of a variometer. By using this va-
riable condenser the tuning will be slightly
sharper and a wider band of wave-lengths
will be covered. The grid leak R1 will have a
resistance from one to five megohms depend-
ing upon the type of tube used. The tuning of
this receiver is identical with that of diagram
No. 23. If interierence is experienced, the
coupling between the rotor and stator coils
may be loosened and the set slightly retuned.
As the rotor is tuued at a greater angle to
the stator, sharper tuning will be had. If the
angle is very great, the signal strength will
he lessened, but this is sometimes advisable
to climinate heavy interference. Under good
conditions a receiver of this type shoukl have
a receiving range of 800 to 1,200 miles, if
conditions are very favorable,

rence Data
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This leaf has perforation

These sheets can also be procured from us at the cost

y cardboard binder into which these sheets may be fastened. This binder will be sent to any address.
good-sized volume containing all important hook-ups.

Every year an alphabetical
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Two-variometer regenerative circuit,

=

Circuit No.22 is a regenerative receiving set
using two variometers, one of which is placed
in the antenna circuit for tuning and the other
in the grid-filament circuit for regeneration.
As will be seen, the filament connection is
made at the junction of the rotor and stator
of the second variometer. The stator of this
variometer is comnected between the filament
and the ground side of the tuning variome-
ter. The rotor is connccted hetween the fil-
ament and the plate of the tube in series
with the phones and the “B” battery. This
variometer should bhe of small size having
no more than 40 or 45 turns on the stator and
the same number of turns on the rotor. As
this receiver will cause great inteference
under certain conditions, care should be
taken that it is operated correctly.

o

Regenerative

@ |~'—|l|||||||l|l||| *

circuit with condenser tuned
plate coil.

Circuit No. 25 is also a three circuit re-
gencrative receiver, but in this case instead
of a variometer in the plate circuit for re-
gencration, a fixed inductance L3, shunted
by a variable condenser C2, is used. This
inductance should be approximately the same
value as the secondary of the variocoupler.
A honeycomb coil of 50 turns will give very
good results in this position. The variahle
condenser C2, has a capacity of .0005 mid.
The condenser Cl. also has a capacity of
.0005 mfd. and is used to tune the secondary
circuit. The tuning of this receiver follows
the same method as employed in diagrams
23 and 24, both condensers being varied at
the same time. The variocoupler used in
this circuit should be of good manufacture
and should contain from 45 to 50 turns on
the sccondary. The primary is tapped at
every 8 or 10 turns and is varied by means
of a switch. Tt is not necessary that this
primary be finely tuned as it will be found
that it will respond to a fairly broad band
of wave-lengths at one switch setting.
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Standard three-circuit regenerative receiver.

Diagram No. 23 shows a receiver which will
prove very sclective, and for a one-tube re-
ceiver is veryhard to excel. A standard vario-
coupler is used for tuning. A variometer is in-
serted in the grid, or sccondary circuit, which
will give very close tuning.  Another variome-
ter of the same size is used in the plate circuit
for regeneration. A by-pass condenser C2, of
001 mid. capacity. usually will be found nee-
essary in this circuit. Contrary to the gen-
eral opinion, the tuning of this receiver is
not difficult. The primary switch is set on a
switch point, usually the third or fourth.
where broadcast stations will be received.
Both variometers should be varied simulta-
neously, keeping just under the oscillation
point. In this way, as the tuning of the sec-
ondary circuit is changed, the receiver is al-
ways at its most efficient point and weal sta-
tions can readily be heard.
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The selective Reinartz circuit.

In diagram No. 26 we have the well
known Reinartz circuit. This receiver will
give very selective tuning and is quite a
favorite with the amateurs. This circuit was
originally designed for C.\W. reception, but
it will also give very fine results on radio-
phone work. Coils L and L1 are wound
in spider-web fashion on the same form.
These coils have been described many times
in various radio publications and they may
be procured irom any radio supply dealer. L1
in this circuit acts as a tickler coil, but
regeneration is mostly obtained by capacity
feed back through the variable condenser
Cl. This condenser has a capacity of .001
mfd. The variable condenser C2, with which
most of the tuning is done. may have 17 or
23 plates. The grid condenser C3 has a
capacity of .00025 mfd. and should be of
good make. The “B” battery voltage will
depend upon the type of tube used, but as
a rule it will be approximately 2214 volts.
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A simplified Reinartz circuit.

In diagram No. 27 is shown what is
known as the modified Reinartz receiver. At
first glance this circuit appears to be new,
but it is nothing more than an untuned pri-
mary circuit having capacity feed-back for
regeneration. The instrument shown as L
is a standard variocoupler of the old type,
where the sccondary may be revolved
through 180 degrees. The secondary wind-
ing is comnected to the end of the primary
winding as shown. The lower end of the
primary winding should be tapped every turn
for 10 turns and is controlled by a switch.
By using more or less turns by means of
this switch, great selectivity is obtained.
The variable condenser Cl has a capacity
of .001 mfd. and is used to produce regen-
eration. When tuning this receiver the
switch may be set on any point and the
rotor of the variocoupler turned until a sta-
tion is picked up. Greater volume is then
obtained by increasing the capacity of the
variable condenser Cl. Tt is best practice to
make both of these operations at the same
time, as in this way the receiver can always
be kept at the maximum point of regenera-
tion and very weak signals picked up.

% —I
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Three-circuit regenerative receiver.

Diagram No. 30 also shows a three circuit
regenerative receiver, but in this case the
phones and the “B” battery are removed
from the oscillatory circuit. It will be noted
that the grid return of the tube does not
connect to the filament but goes to the plate
through the plate variometer. In this circuit
the grid leak R must be connected from the
grid to the positive side of the “A" battery.
The values of the various instruments in this-
circuit are the same as the two preceding
diagrams. The {uning of this circuit is no
different than the other three circuit regen-
erative receivers shown, the variable con-
denser C1 and the plate variometer L1 being
varied at the same time. As the phones and
“B” battery are removed from the oscilla-
tory circuits, no by-pass condenser will be
found necessary. This circuit will be found
extremely sensitive, fairly easy to tune and
under favorable conditions will bring in long
distance stations. Any kind of tube mayv be
used providing the “B” hattery voltage is
correct. A soft tube, such as the UV-200,
will probably give best results and should be
used with an “A” battery of 6 volts in series
with a 6-ohm potentiometer.

SHEET 6
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An untuned primary receiver.

In diagram No. 28 we have a simple re-
generative receiver which combines selectiv-
ity with long distance reception. The tuner
of this receiver consists of a rewound vario-
coupler. A coupler of the 180-degree type
having a secondary winding of 35 to 40
turns is recommended. The primary wind-
ing should be removed and a new winding
consisting of 42 turns of No. 20 S.C.C. wire
wound on in its place. This winding will be
the secondary of the instrument. The pri-
mary consists of 10 turns of No. 18 or No.
20 S.C.C. wire wound directly over the
lower end of the primary and separated from
it by two or three lavers of cardboard or
other insulating material. The variable con-
denser C1 has a capacity of .0005 ifd. and
should preferably be of a vernier type. A
non-vernier condenser may be used, but in
this case a vernier dial is recommended.
When connecting the tickler coil, the plate of
the tube should be comnected to the lower
terminal if, when the tickler is horizontal
in respect to the secondary, the grid is
connected to the top terminal of this second-
ary coil. If these connections are correctly
made. there will be no need to reverse the
tickler connections afterward.

Super selective circuit.

Diagram No. 31 shows a simple regenera-
tive receiver that is slightly different from
the standard circuits. A standard vario-
coupler L is employed with a secondary
winding consisting of not more than 40
turns. The primary should consist of about
80 turns tapped every 10 turns and is em-
ployed with a variable condenser of .001
mid. in series with the antenna. The two
inductances, L1 and L2, are spider-web coils
of about 20 turns each. These two coils
are mounted stationary, in inductive relation
to each other and about three iriches apart.
One coil goes to the grid of the tube and
the other is connected to the plate in series
with the secondary of the tuner, the phones
and the “B” batterv. The tuning is accom-
plished by means of the primary switch and
the variable condenser. Regeneration is ob-
tained by varying the inductive relation of
the secondarv to the primary. The leads
on one of the spider-web coils should be
reversed when the set is in operation, to de-
termine which gives best results. As a rule
no grid condenser is required in this circuit,
but one mayv be tried in the position shown
at X. Tt will also be best to connect the
grid return to the negative and positive of
the “A” battery in turn. as one connection
will worlk better with certain tubes.

Wwww.americanradiohistorv.com
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Diagram No. 29 shows a circuit with which
a fairly wide band of wave-lengths may be
covered with efficiency. In this circuit two
vario-couplers are employed and are shown
as L and L1. Regeneration is obtained by
means of the secondary of the second vario-
coupler acting as a tickler in the plate cir-
cuit of the tube. To obtain regeneration,
part of the winding of the primary of L1
must always be used, and for this reason it
is advisable that the variocoupler L have
a secondary of about 30 turns. The variable
condenser Cl, with which the secondar¥ tun-
ing is accomplished, has a capacity oi .0005
mid. Tt will be found that for practically
all broadcast stations only one or twe taps
on the primary of L1 will be used. Ex-
periment will determine which taps to use
on the primary of L for certain stations.
As the secondary of this first variocoupler
can be varied in its inductive relation to the
primary, very sharp and selective tuning will
be had. If the primaries have sufficient
turns, a wave-length of 3,000 meters may be
reached. The by-pass condenser CZ will
have a capacity of .001 mid. This condenser
is not always mnecessary and the receiver
should be tried with and without it to de-
termine which gives best results.

e

Two-variocoupler receiver.

@D L

Method for increasing selectivity.

In diagram No. 32 is shown a circuit that
is very little known, but which will prove
very effective in eliminating interference.
As will be seen, any type of two or three
circuit tuner may be used in conjunction with
this system to good advantage. In this case
it is shown with a standard three circuit
regenerative receiver. The inductance L will
consist of about 35 turns of wire wound
on a three inch tube. The size of this coil
is only approximate, as it will vary i ac-
cordance with the size of the antenna em-
ployed. Tt might he advisable to wind 50
turns on a three inch tube tapped every 10
turns so that the size of the coil may be
varied for any size of antenna. The variable
condenser C may be .0005 or .001 mid. capac-
itv. Tt will be noticed that only one con-
nection is made from the coil L to the
primary of the tuner. This connection should
be tried at both A and B, as one connection
will work verv much better than the other.
The inductance L should not be in inductive
relation to the tuner of the receiver. When
tuning this receiver it will be found neces-
sary to vary the condenser C and the con-
denser C2 at the same time. as both must
be in resonance before any station will be
heard.
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Correspondence from Readers

HE IS GOING IN FOR STATIC!

Lditor, Ranmo NEws:

We are now beginning to hear U. S. Al
in Australia. A Chicago concert came in
fairly loud, but badly broken up, about a
week ago.  Radio is very dull generaily,
chiefly on account of some of the heads who
would make laws for radio, but somechow
cannot make radio fit the laws.  Mecanwhile
cevervhody who is interested listens in. Some
pay the license fee (10 shillings) and some
don't.  The “don'ts” are in the majority.
We have to be very carcful when listening
to concerts for fcar some member of the
fawily should overhear without having first
paid their fee. o every night when I listen
10 our broadcast concerts (sic) I lock the
wife in the bathroom and put the kid in the
dog kennel. I'm a law-abiding citizen and
am not taking any risks.

[lonestly, I cannot sce the need for half
the regulations.  The only law requirad is
for the supervision of sending stations, a
sort of trafic cop for radio, which law
would be welcomaed hy all concerned.

The great joke here at present is a hroad-
casting concern which charges $16 a year,
bLesides the government fee, to hear their
concerts.  The government backs them to
the extent of refusing vou license until you
have paid the company’s charge. If this
paternal government would extend the same
privilege to butchers, bakers and tradesmen
generally, what a happy debt-iree crowd we
would be.

Oh, radio, how many crimes are committed
in thy name? Next vear a whole crowd of
experimenters will adopt a new course.  We
are cutting out radio experimenting and
going in for studying static.  Fortunately.
static has not been monopolized so far, and
we should be allowed to use it without a tax.
Of course, we will get a lot of interference
from radio. but it is anticipated that we will
be able to eliminate this by using some of
the up-to-date appliances used by the big
monopolies and government stations. I've had
a lot of fun out of static; in fact, it is casier
to get here than radio, so why botlier with
radio?

When are we going to get a reliable de-
tector?  Somchow 1 think we are on the
wrong track or, to say the least, not on the
best track. \Why should we think no higher
than a telephone receiver?  There must be
other means of detecting and receiving. Who
will discover it?

I might say that the experimenter in Aus-
tralia is not charged a broadcasting fee. so
he is practically unfettered except for the
10 shilling fee. Of course, he must experi-
ment only.  However, some of the “very
bad™ experimenters have been known to lis-
ten-in for amuscement !

Frep C. Joxes,
Sydney, N, S. W.

REGARDING A UNIVERSAL
LANGUAGE

Iiditor, Rapio NEws:

What is the relation of “Ilo” the inter-
national language put forward by Mr. Roos
in the May issue of Ranto NEws, to other
proposed international languages, particular-
Iv 1o lisperanto? Most of the words and
rules of grammar which Mr. Roos gives as
examples in his article are Esperanto words
and lisperanto rules of grammar. From the
deseription given, it scems that “Ilo” is a
maodification of Esperanto.

I should be sorry to see another auxiliary
langitage brought forward to compete for
hovors in the alrcady overcrowded field. Tt
prohably does not matter a great deal which
of the proposed international languages is
adopted ; the important thing is that one shall

come into use, rather than half a dozen. Es-
peranto, Ido, Esperantido, Idiom Neutral,
Ro, Volapuk and a number of others have
been proposed in the past, and some of these
languages arc alrcady widely used. If sev-
cral of these languages come into use, the
purpose for which they were devised will be
defeated.

The value of an international language
depends very largely upon the extent to
which it is in use. There is not much use
in knowing a language unless there are
plenty of people to whom you can talk in
that laugnage. I have no figures on the ex-
tent to which the various auxiliary languages
are used—probably no one has—but I think
it is generally considered that Esperanto and
Ido are far ahead of the others, and that of
these two Isperanto is well ahead of Ido.

MARS

HIS month, when the planet Mars is

closer to us than it will be for many

years to come, interest runs high as to
whether the planet is populated by thinking
creatures. Scientists have speculated for
many years that if such creatures do exist,
what their physical appearance will be.

Do not fail to read this very interesting
article, entitled ‘‘Evolution on Mars' by
Hugo Gernsback, in the August issue of
SCIENCE AND INVENTION. This arti-
cle sets forth the latest scientific specula-
tions on the subject.

List of Radio Articles

Appearing [n the Aug-

- ust Issue of *“*Science
and [nhvention™

Radio on the S. S, DEUTSCHLAND
Four Improved Radio Hook-Ups
Vacuum Tube Data

New Radio Receiver with Detector and
Three Stages of Audio Frequency

Radio Sets of Unusual Type

Photos of Latest Radio Events

Radio Broadcast Calls to Date

A Specially Designed Radio Receiver of
Unusual Selectivity

Radio Wrinkles

Directive Radio
Motorists

Radio ''Drammer” As Is
Awards in Crystal Detector Contest

i

By Herbert E. Hayden

Gives Information to

All the enthusiastic statements which Mr.
Roos makes of “Ilo” can also be made of
Esperanto. and probably of smost of the other
auxiliary languages that have been put for-
ward. It scems hardly reasonable to discard
all the work that has been done toward the
advancement of international language in the
past by adopting some comparatively little
used language. even though it may be to
some extent an improvement on those that
have been in use before.

Therefore, T suggest that Ranio NEws make
an investigation of the different international
languages in use. taking into account the
extent to which they are already used and
their relative merits, and on the basis of
that investigation recommend a language for
use in radio communication. I believe that
the influence of Rabpro Nrws is great and
that its decision here will have considerable
weight and will help to avert the danger of
too many auxiliary languages.

FRED SAUER,
Box 646.
Palo Alto, Calif.

[In response to the abowve and many sim-
ilar communications, we are printing an in-
teresting article on Esperanto in this issue.
—EDbiToR.]
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IN FAVOR OF ESPERANTO
Editor, Rapio NEWs:

I have read with interest in your May
number the article by Mr. O. C. Roos en-
titled A Radio Auxiliary Language for
Trans-Oceanic Worle.”

It is ncedless to say that the increasing
use of radio and the fact that it will be but
a short time before regular inter-communi-
cation by radio broadcasting Detween all
parts of the world will be an established
fact, will necessitate the adoption of some
international language.

In my opinion. Ilo. advocated by Mr.
Roos, is not, by any means, the ideal inter-
national language. There is a language,
however, from which Ilo has been adapted
which is ready for international radio use.
This language is Esperanto.

The points in favor of Isperanto over
Ilo arec as follows: It is more widely
known and used and numbers its followers
by the thousands all over the world. Its
text-books in all languages are easily ob-
tainable, and experienced users of the lan-
quage are found evervwhere. It has inter-
national societies ready to co-operate. But
greater far than these is the fact that it has
been in existence for a numiber of years, and
in these vears has heen found worthy of
international use. Esperanto publications are
found in every land, yecarly congresses are
held to which various governments send ac-
credited representatives, the language has
been investigated and adopted by many in-
ternational associations, among which is the
League of Nations.

In Europe. broadcast stations are taking
advantage of the wide-spread knowledge of
Esperanto by using the language in their
programs, and in our own country and Can-
ada it has Deen used by different stations.

As an Esperantist and a radio enthusiast,
T am in constant correspondence with many
foreign radio amateurs, and I have vet to
find one who would favor the adoption of
1lo.

RoBert S. Woorr,
Blairsville, Pa.

INDIFFERENCE
Editor, Rapto NEwsS:

I have just read with interest the article
by Mr. O. C. Roos entitled “\ Radio Aux-
iliary Langnage for Trauns-Occanic Work.”
May T supply a few statements of facts?

First: Mr. Roos asserts that *“since 1907
we have had just such an auxiliary language
named ‘Ilo.” Tt is absolutely dependable and
already in extensive use.”

With all deference to Mr. Roos’ more in-
timate relation to Ilo. the project named
“Ido” or “Ilo,” proposed as a modified form
of Isperanto in 1907, has heen repeatedly
changed and is at present merely enjoying a
temporary respite from grammatical tinker-
ing, It is, therefore, somewhat equivocal to
say that “just such a language has been in
use since 1907.”

Second:  Mr. Roos aptly states that Tlo is
a “tool,” not a “paintbrush.” and that it re-
quires a logical mind. Of course. a paint-
brush is a tool; probably lic means that it is
necessary to use logical precision like that of
a mechanical tool when using the Ilo lan-
guage. The Paris Chamber of Commerce
decided that “this so-called perfection was
only a further complication.” Now it is true
that with only a postcard to write. a few
may have time for careful and logical word-
building and analysis, but for conversation
or transmitting and receiving broadcasts,
machine precision gives way to the human

(Continued on page 208)
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does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It

pendent organization, with the improvement 9f radio apparatus as its aim. If after being tested, the instruments submit-
ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
up” such as those given below will appear in this depariment of RADIO NEWS. If the apparatus does not pass the Laboratories

tests, it will be returned to the manufacturers with suggestions for improvements.

No “write-ups” sent by manufacturers are

published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and
electrical construction is described. Inasmuch as the service of thre RADIO NEWS LABORATORIES is free to all manufac-
turers whether they are advertisers or not, it is necessary that all geods to be tested be forwarded prepaid, otherwise they can-
not be accepted by the Laboratories. Address all communications znd all parcels to RADIO NEWS LABORATORIES, 53

Park Place, New York City.

TRIMM HEAD-SET

The Trimm Professional Head-Set
is of the conventional two-pole con-
struction with moulded shells. This
head-set is very sensitive and repro-
duces with exceptional clearness.
Tts maximum sensitivity is in the
neighborhood of 2,000 cycles. The
resistance of the sample head-set
submitted is 3,017 ohms and the
impedance at 1.000 cycles is 34,000
ohms. It is manufactured by the

Trimm Radio Manufacturing Co.,
24 So. Clinton Street, Chicago, Tll,
Arrived in exceilent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 453.

REINARTZ MOUNTING AND
TRIPLE SWITCH

The builder of a Reinartz set will
find this combination mounting and
switch very convenient. On a Bake-
lite base are mounted three induc-
tance switches having four points,
seven points, and four points re-
spectively. A metal rod is furnished
that fits the base and supports the
standard Reinartz spider web coil
In this way the complete unit is

very conveniently mounted. This
instrument is manufactured by the
Bruno Radio Corp., 300 Water St.,
Vew York City.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 473.

ADAMS PERFECTED RADIO
JACKS

The Adams perfected radio jacks
are made in several sizes. The illus-
tration shows the single circuit jack.
The springs are of phosphor bronze
securely mounted on the nickel-

plated support. Any standard ra-
diophone plug fits these jacks. They
are manufactured by the Adams
Radio Mig. Co., 716 W. Madison
Street, Chicago, Il

s e

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 456.

CONNECTICUT TRIPLE RANGE
CONDENSER

This variable condenser type D-10
is small in size, measuring only two
inches in diameter and one inch
high. It consists of two variable
mica condenser units with three ter-
minals so the units may be con-
nected in parallel or series, or either
one or the other may be used sepa-
rately. With the two units in par-
allel, a 180-degree turn of the dial
changes the capacity from 96.38
mmf. minimum tg 960.01 mmf. max-
imum. The dielectric absorption
losses at 1,000 cycles are equivalent
to a series resistance of 800 ohms,
which is low for a mica insulated
condenser. Manufactured by the
Connecticut Telephone & FElectric
Co., Meriden, Conn.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 472.

U. S. TOOL CONDENSER

The variable condenser shown in
the illustration, is manufactured by
the U. S. Tool Co., Inc., 117 Me-
chanic Street, Newark, N. J.; it is
of the vernier type, having 24 plates
and is complete” with knob, dial and
a special vernier knob, as shown.
The capacity range is from 15.21 to
443.9 mmif. and the dielectric losses
at 1,000 cycles are equivalent to a
series resistance of 250 ohms. The
instrument is of excellent mechanical
construction.

Arrived in good packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO, 321.

MAR-CO_9-POINT INDUC-
TANCE SWITCH

Much trouble has been caused
from loose contact points on induc-
tance switches. In the Mar-Co
Rachet type 9-point switch, loose
connections are almost impossible,
The wire cgnnections are clamped
in rugged binding posts which also
served as contact points. The lever
arm has a tendency to stop on the

contacts and not between them.
This instrument is two inches in
diameter, highly finished and is fur-
nished with a white _celluloid dial
with hlack engravings. Manufac-
tured by the Martin Copeland Co.,
Providence, R. 1.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 470.

RICO GRAND OPERA LOUD
SPEAKER

A moderately priced loud speaker
giving excellent quality and great
volume is a recent product of the
Radio Industries Corp., 131 Duane
Street, New York City. This loud

speaker employs a phone unit of

the conventional two-pole design.
The clamping arrangement for the
diaphragm is of somewhat unusual
construction. The diaphragm is
clamped between rtubber gaskets
which are compressed by tighten-

N

ing the phone cap, thus varying
the magnetic air gap between the
diagphragm and the,_pole tips. This
adjustment is obtained by moving
a lever called the volumeter on the
instrument,

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 480.

INSIDE AERIAL

The 12-wire cage type inside
aerial shown in the illustration is
manufactured by the Inter State
Signal Co.. Columbus, Ohjo. This
aerial is 11 feet long and 12 inches

in diameter. Stranded wires are
errpp]oyed. It, is furnished complete
with spacers, insulators, screw hooks
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and turnbuckle. It is easily in-
stalled in a room of average size
and gives excellent results for a
small antenna.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 462.

BRUNO 14-POINT INDUC-
TANCE SWITCH

The 14 contact points of the
Bruno inductance switch are
mounted on a bakelite disk and the
complete instrument requires only
one hole for mounting on a panel.
The lever arm makes very good con-
tact with the switch points. Tt is
furnished with a knob and pointer
and also a Y-inch bushing in case
it is desired to use a dial instead
of the knob and pointer. Marufac-
tured by the Bruno Radio_Corp.,
300 Water St., New York City.

AWARDED THE RADTIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 474

NEON LAMP ARRESTER

The Neon Lamp, sometimes called
glim lamp, so extensively used for
advertising signs, forms an excellent
lightning arrester for the protection
of radio receiving apparatus. The
illustration shows a typical Neon
lamp having two electrodes enclosed
in a glass bulb containing Neon gas.
The gap between the electrodes
breaks down a pressure of ahout
200 volts. This type of arrester
may be used inside and it fits the
standard lamp socket. Manufac-
tured by the Neon Lamp Works,
Inc., 62 W, 14th Street, New York
City.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT No. 406.

MAR-CO PHONE PLUGS

The Mar-Co Sta-Put, Doubls Sta-
Put and Shur-Grip radiophone plugs
are of very simple and durable con-
struction. The plugs differ orly as
to the inside connections to the
phone-cord tips. The Sta-Put plug
accommodates one headset or loud
speaker, and requires no tools for
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connccting.  The Double Sta-Tut
accommodates two headscts or loud
speakers  and  requires  a screw-
driver for attaching the cord tips.
The Shur-Grip plug is more highly
finished than the other two and em-
)IO)s a chuck type of binding post
in which the cord tips ave cl: lmp((l
This plug accommodates one head-
set or loud speaker.  Manufactured
by Martin-Copeland  Co., I'rovi-
dence, R,

A 'i'.-'-—;:f@

Arrived in excellent packing,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATES OF MERIT XNOS.

465, 466 and 467,

MAR-CO SUPER VERNIER
CONDENSER

This miniature vartable alr con-
denser  will make fine adjustment
possible on any n-ccnmg sct. This
condenser has five” plates having a
minimum capacity of 2.40 mmi. and
a4 maximum capacity of 16.80 mmi.
1t is highly finished, insulated with

a good grade of hard rubber and is
furnished with a 34-inch knob and
pointer.  Manufactured by the Mar-
tin-Copeland Co., Providence, R. I.
Arrived in cx(.cll(nt ]Lu.l\mg
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 471.

£-C PLAIN RHEOSTAT

The No. 201 plain rheostat manu-
facured by the A-C Llcetrical Man-
ufacturing Co.. Dayton, Ohio, lms a
resistance of 30 ohms and is of dur-

abie  coustruction, The  contact
piece is held against. the inside of
the resistance element Ly a small

making the mstrument
smooth  running. A

coil spring,
exceptionally

bakelite form supports the resistance
clement. It is furnished with a
1%-inch knob.

Arrived in execellent packing,

AWARDED THLE RADTO
NEWS LABORATORIES CER-
'l'lFJCATJ'Z OF MERIT NO. 477.
CHAMPION STACKABLE “B™*

BATTERY

The Champion Ad-On 2214 volt
“B7 battery which may be stacked
employs médium size cells with ter
minals taken off from the side in-
stead of the top of the battery. By
so doing, several of the batteries
may be conveniently stacked on top
of cach other. This not only allows
for placing them in a small space,
but makes the connections  very
short,  Conncction strips are sup-

) €D 62 d
G €y §
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hattery. as shown.

with the
The cells are securely sealed and the

plicd

hattery  gives excellent  service.

Manufactured by the Champion Car-

bon Aig. Co., Cincinnati, Ohio.
Arrived in excellent packing.

AWARDED THE RADTO

NEWS TLTABORATORIES CER-
TIFICATE OF MERIT NO. 461.

PFANSTIEHL TUNING UNITS
The Pfanstiehl tuning units type
P300 and P301 may be used in a
variety of circuits. The type D300
unit comprises one 50-turn  spider-
weh coil and one 86-turn coil hav-
ing four taps. The coils  are
mounted so that the coupling be-
tween  them s  castly varied by
means of the control knob. An
elficient single circuit receiver can
Le  constructed  with  this  tuning
unit. The type P30l unit is of
similar construction except that it
employs two 50-turn  spiderweb
colls  This unit may be used as a
variometer or variocoupler.  Manu-
factured by the Pfanstiehl Radio
Service Co., Highland Park, Il

Arrived in excellent packing.

AWARDED THE RADIO
NIWS [LABORATORTIEES CER
TIFICATE OF MERIT NOS. 459
and  460.

WINCHESTER 2214-VOLT “B”

BATTERY

This “B"™ battery No. 5516, is
manufactured by the Winchester
Rcpeating Arms Co., P. O. Box
906, New llaven, Conn, The 22%5-
volt battery employs the larger
type cells and is of staundard con-

!-._ﬁ__ 'ﬁ—

struction. Tive taps arc provided,
giving volt'!ges ranging from 16
to 2214 This battery gives very
good sen:cc

Arrived in excellent packing.

AWARDED THE RADIO
NEWS TABORATORIES CER-
TIFICATE OF MERIT NO. 484,

VACUUM TUBE SOCKET

The Type S-12 bakclite vacuum
tube socket shown in the illustra-
tion is munufactured by the Mar-
shall-Gerken Co., Toledo.” (hio.
This socket has a bakelite base and
a mectal rcceptacle.  There is noth-
ing unusual about this socket ex-
cept that its exceptionally simple
construction makes it mechanically
very efficient and offers positive
clectrical contact with the vacuum
tube prongs.

Arrived in cxcellent packing.

AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO. 440.

NOL-LOS CONDENSERS

The Nol-Los condensers have low
diclectric losses. are highly fimshed
and require only one hole for
mounting. The 9-plate type has a
mmmmm capacity of 24.40 mmf. and
2 maximum capacity of 239.33 mmf.
The dielectric absorption losses at
1,000 cycles are equivalent to a
series resistance of 200 ohms. The
17-plate ty}m has a minimum ca-
pacity of 33.99 mmf. and a maxi-
mum capacity of 476.84 mmi. The
dicleetric absorption losses of this
instrument are cquivalent to a series

resistance of 140 ohms at 1,000
cycles.  These condensers are of the
grounded rotor type. Manufactured
by B. Grosser & Sons Co., 55 Sud-

bury Street, Boston, Mass.
AWARDED THE RADIO

NEWS LABORATORIES CER-

TIFICATES OF AIERIT NOS.

463 and 464.

BRUNO DOUBLE INDUC-
TANCE SWITCH

0.4

The Bruno double mductancc
switch is of similar construction to
the single switch described in these
columns.  The double switch has
two 7-point switches. This instru-
ment will be found very LOUVLnleﬂt
in many circuits. Only one hole is
required for mounting this switch.
Manufactured by the Bruno Radio
Co 300 Water St.,, New York

City-
AWARDED THE RADIO
NEWS LABORATORIES CER-

TIFICATE OF ALERIT NO. 475,

PERFECTION VERNIER

This vernier attachment consists
which

of a forked arm may be

clumped to the shaft of practically
any variable air condenser, and by
méans of a cam attached to the
vernier knob a very fine adjustment
of the coudenser is possible. The
arm is mounted behind the panel
and in order to make room for it,
spacers are furnished for mounting
the condenser a little distance away
from the panel. This attachment is
manufactured Dby the Perfection
Radio Mfg, Co., Philadelphia, Pa.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 458.

A-C VARIABLE CONDENSER

Tae illustration shows No. 710
L0005 mid. vartable air condenser

e

manufactured hy he A-C Electical

i

Mfg. Co., Dayton, Qhio. This con-
denser has hard rubber end plates
and pig-tail connections. It has the
very low minimum capacity of 9.15
mmf.; the maximum capacity is
439.63 mmf. The dieleetric absorp-
tion losses at 1.000 cycles are
equivalent to a series resistancc of
170 ohms.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 478.

MAR-CO 199 TUBE SOCKET

The Mar-co type 500 B 199 tube
socket is small in size, highly fin-
ished and of durable construction.
The socket is of nickel finish with a
hakelite base. The contacts are
tightly held against the tube prongs

with small coil springs.
is furnished with a felt cushion for
mounting, so as to reduce the vi-
bration of the tube clements as
much as possible.  Manufactured by
%\lartin-COPeland Co.. Providence,
R. T:

Arrived in excellent packing.

AWARDED THE RADIO

NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 468.
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DAVEN CONDENSER AND RE-
SISTANCE UNIT
MOUNTINGS

The Daven Radio Co., 11 Camp-
bell St., Newark, N. _]., submitted
S«mele; of their coundenser and re-
sistance. unit mountings, The No.
50 mounting is shown in the illus-
tration and is designed for mount-
ing standard resistance units or grid
leaks. The No. 31 mounting accom-
modates both condenser and resist-
ance units., The No. 52 mounting
accommodates the condenser unit
only. The mountings have moulded
bascs supporting the spring clips
and binding posts.

w5
mﬁL‘ji® {>~_Lf_4‘

Arrived in e\Lclluxt paLI\mg

AWARDED THI1 R
NEWS LABORATORIE ( D
TIFICATES OF MUERIT NO
481, 482, 483.

GEN-WIN VARIOMETER

The illustration shows the wooden
variometer as manufactured by the
General Radio Winding  Co., 214
Trulton St., New York City.  This
instrument is of the standard size
and construction. The windings are
supported on wooden forms cquipped
with  large Fhanestock terminals.
Connections are made to the rotor
winding by means of flexible wircs,
thus avoiding noisy rubbing con-
tacts.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 457.

O
R-
S8

A-C BAKELITE VARIOMETER

The Type A moulded bakelite va-
riometer is manufactured by the
A-C Elcctrical Mifg. Co.. Dayton,
Ohio. This \'111()nu(u is of simple
construction  and is arranged  for
both base and panel mounting. I:
has a %-inch shaft and pig-tail con-
nections to the rotor winding, Tt is
designed  to  cover the Droadeast
wave-length  range when  used  in
conncection  with  other  tuning  in-
struments.

Arrived in excellent pAL]\mq

AWARDED THE DIO
NEWS IAROR\TORIPS CT‘T{
TIFICATE OF MERIT NO. 479.

MAR-CO ARMORCLAD PO-
TENTIOMETER

The Mar-co 600-ohm Armorclad
potentiometer is  of rugged con-
struction and the resistance wind-
ing is well protected by a nickel
finished metal shield. The instru-
ment s 234 inches in diameter. The
resistance of the sample potentiome-
ter submitted by the Marfin-Cope-
tand Co., Provideunce, R. T., is 580
ohms. which is very close to the
rated value.

.‘ :|rm
'|

\

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 469.
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HIGH SPEED TRANSMITTING CURRENT

(Patent No. 1,486,134, H. Gerdien. Filed Nov.
30, 1921, issucd March 11, 1924, Assigned to
Siemens and Halske artiengesellschaft.)
MEANS FOR TRANSMITTING SIGNALS

FOR WIRELESS TELEGRAPHY comprising a

signal modulation circuit which includes an iron

core coil device connected in the antenna circuit.

High frequency energy is delivered to the antenna

through a coil disposed on the iron core in induc-

tive relation to the antenna coil. A direct current

i
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Patent No. 1,486,134,

coil is wound on the same core and supplied with
low potential direct current. A separate source
of direct current is also provided with a2 circuit
arrangement for connecting it to the direct cur-
rent coil for quickly raising the saturation of the
core to the desired point before the low potential
direct current supply is connected to the coil
whereby the time constant of the system is greatly
increased and signals more sharply defined.

RADIO BUOY

(Patent No. 1,485.776, J. XK. M. Harrison. Filed
Jan. 3, 1920, issued March 4, 1924.)
MARINE SIGNALING APPARATUS for giv-

ing a signal as & marking buoy. A galvanic bat-
tery is provided with pole elements exposed to the
sea water as electrolyte. The energy derived from
this battery is utilized for energizing the circuits
of a radio transmitter, which may be of the buzzer
excitation type.

HEADSET
(Patent No. 1,486,049, G. B. Spring. TFiled Oct.

21, 1912, issued March 4, 1924.)

RADIO TELEGRAPH AND TELEPHONE
INSTRUMENT consisting of a headset for a
radio receiver where the receiver caps are pro-
vided with metallic ear pieces contacting with the
ears of the operator with connections to the radio
receiver whereby the human body may be utilized
as the antenna.

RECEIVING ANTENNA
(Patent No. 1,487,308, ¥. H. Beverage. Filed

Jan. 20, 1921, issued March 18, 1924. Assigned

to General Electric Company.)

RADIO RECEIVING SYSTEM where the re-
ceiving apparatus may be at a distant point from
the receiving antenna. The receiving antenna is
a long horizontal unidirectional type with a trans-
mission line for conveying signaling currents from

x
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Patent No. 1,487,308.
a selected point in the antenna to a distant receiv-
ing station. A circuit arrangement is provided for
eliminating in the rcceiving apparatus the effect
of currents received upon the transmission line due
to the exposure of said line to effect of ether
waves.

*Patent Lawyer,

*
By JOHN B. BRADY
WATER COOLED TUBE
(Patent No. 1,487,353, H. J. Nolte. Filed Sept. 8,

1921, issued March 18, 1924, Assigned to Gen-

eral Electric Company.)

ELECTRON DISCHARGE APPARATUS
wherein a water cooling system is provided for
maintaining the anode at a fairly low tempera-
ture. The anode projects into a cooling tank
through which cooling fluid is continuously cir
culated through a long spiral heat radiating coil.

ELECTRON TUBE CIRCUIT

(Patent No. 1,487,451, J. F. Farrington. Filed

Oct. 16, 1922, issued March 18. 1924, Assigned

to Western Electric Company, Inc.)

CIRCUITS FOR ELECTRIC DISCHARGE
DEVICES wherein the cathodes are heated by
alternating current. According to the present in-
vention, the disturbances which arise in the output
circuit of an electron discharge in consequence of
the alternating current used for heating its cathode
may be neutralized by opposing thereto like dis-
turbances produced in the output circuit of a sim-
ilar discharge device.

FIXED CONDENSER

(Patent No. 1.487.617, D. C. Stoppenbach. Tiled
Aug. 17, 1920, issued March 18, 1924, Assigned
to General Electric Company, Inc.)
ELECTRICAL APPARATUS or condenser

built up of alternate sheets of conducting and
insulating material. Resilient plates of metal are
provided on each end of the stack, which plates
are tightly clamped together uniformly, pressing
the condenser elements together throughout their
area.

DUPLEX RADIO SYSTEM
(Patent No. 1,488,006, R, A. Heising. Filed Sept.

29, 1919, issued March 25, 1924. Assigned to

Western Electric Company, Inc.)

RADIO TRANSMISSION SYSTEM in which
two-way communication may be attained at each
station over a single antenna. A circuit is pro-
vided for presenting the production of sidetone
in the receiver at the radio station by energy from
the local transmitter. According to this inven-
tion, a normally operative receiving set and a

= |

Patent No. 1,488,006.

normally inoperative transmitting set are con-
nected to the same antenna. Voice or sound oper-
ated relays serve, when energized, to render the
receiving set inoperative and to render the trans-
mitting set operative. A feature of this invention
consists in the provision of a normally oscillating
ascillator which serves both for production of
oscillations for the transmitter and as a detector.
This considerably simplifies the necessary appa-
ratus and makes the control of the system quick
acting.

CRYSTAL DETECTOR
{Patent No. 1,485,524, H. H. Pickron. Filed
March 8, 1923, issued March 4, 1924. Assigned
one-half to W. E. Copp of Rock Island, IIL)
CRYSTAL DETECTOR FOR RADIO IXN-
STRUMENTS enclosed in a casing with the min-
eral supported at one end and a helical telescopial
spring member located in the other end and
adapted for engagement with the mineral.

RADIO CALL SYSTEM

(Patent No. 1,485.773, L. Espenchield. Filed
Sept. 12, 1921, issued March 4, 1924. Assigned
to American Telephone and Telegraph Com-

pany.

RADIO CALLING OR SIGNALING from
2 radio transmitter to remote receiving stations.
In brief, the invention consists in using what may
Le termed the “carrier-off” method, that is, the
transmitting station transmits a carrier wave con-
tinuously on which a_message may from time to
time be impressed. When it is desired to call a
station, the transmission is suppressed and, as a
result, certain operations take place at the receiv-
ing station giving some audible or visible signal
suitable for calling the attention of the attendant.

Owuray Building, Washington, D. C.

wWwWwW. americanradiohistorv.com

CIRCUIT FOR REDUCING INTERFERENCE
AT RECEIVERS

(Patent No. 1,485,485, H. G. Cordes. Filed Sept.

29, 1919, issued March 4, 1924.)

RADIO SIGNALING SYSTEM where a cir-
cuit arrangement is provided at the receiving sta-
tion for reducing the effect of undesirable signals
of comparatively short duration and great intensity
such as are produced by static disturbances from
affecting the receiving circuit. This object is
attained by placing a signal sifter in series with
the receiving antenna circuit so that signals tend-

Patent No. 1,485,485,

ing to produce current exceeding a px:edetermined
amplitude cannot pass through the sifter, or are
made to pass through the sifter with increased dif-
ficulty as the intensity of the undesirable signal
increases. The presence of the sifter in the an-
tenna circuit introduces only a small additional
resistance into the circuit for currents of compara-
tively small amplitude which are produced by the
desirable signals.

NEW VALVE

(Patent No. 1,486,237, J. A. Fleming. Filed Nov.
6, 1919, issued March 11, 1924. Assigned to
the Radio Corporation of America.)
THERMIONIC DEVICE which consists of a

vacuous bulb, a filament, a pair of collecting plates
and a pair of potential plates, the four plates being
arranged substantially symmetrical to and clasely
surrounding the filament. \When a filament is ren-
dered incandescent, negative electricity escapes
from the filament and passes across the vacuous
space into the plate C, and then returns by the
external circuit passing through the instrument
F to the positive terminal of the filament. This
current is called the thermionic current. If now
the plates D, which are called potential plates, are
connected to some source of high or low frequency
alternating or even direct potential, this variation
of potential will cause a sudden and marked dimin-
ution in the thermionic current, which can be
observed in an instrument or can be utilized to
actuate a relay.

TUBE CONSTRUCTION

(Patent No. 1,486,221, E. Berry. Filed March 5,

1921, issued March 11, 1924. Assigned to Radio

Corporation of America.) N

MEANS FOR CONTROLLING THE FLOW
OF ELECTRONS IN ELECTRON DIS-
CHARGE DEVICES comprising a tube having
a cathode, a pair of anodes and two plate elec-
trodes located either within or without the vessel
and arranged one on each side of the path be-
tween the cathode and the anodes so as to apply

ﬁ R ,
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Patent No. 1,486,221.

a potential to the path of the electrons, which are
thereby caused to fall in the two' anodes alter-
nately. The receiving circuit is connected to the
electrodes, and the detector is connected between
the anodes.

(Continwed on page 275)
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HIS Department is conducted for the benefit of our Radio Experimenter.

I Want fo Know =

publish only such matter as is of sufficient interest to all.
1. This Department cannot answer more than three questions for each correspondent.
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter.

3. Sketches, diagrams, etc.,

lations, patent research, etc.,

must be on separate sheets.
4. Our Editors will be glad to answer any letter, at the rate of 25c for each question.
a special charge will be made.

You will do the Edttor a personal favor -f you will make your letter as brief as possible.
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We shall be glad to answer here questions for the benefit of all, but we can

This Department does not answer questions by mail free of charge,
If, however, questions entail considerable research work. intricate calcu-
Before we answer such questions, cor respondents will be informed as to the price charge.
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This British reflex circuit is worthy of

CONDENSER SYMBOL

(984) Mr. Garrett S, PParson, Rommy, W. Va,,
asks:

Q. 1. Does the head of a variable condenser
arrow, as used in radio diagrams, denote the

rotor or stator plates?

. 1. llerctofore no significance has heen at-
tached to the arrowhead position.  Starting with
this issue of RADIO NEWS. all circuits i the
“[-Want-To-Know” department  will show the
rotor plates on the same side as the arrowhead.

Q. 2. Does it make any difference if variable
condenser connections are reversed?

A. 2. Connection of the rotor plates to the
side of lowest potential greatly reduces “hand-
capacity” effect.

0. 3. Please show the Colpitts transmitting cir-
cuit, usmg one tube.

A 3. This circuit appeared in the “T-Want-To-

Know” column of the Nay, 1923, issue of this

magazine.

SHARPENING SUPER-HETERODYNE
TUNING

(985) M r. Thomas Eddy, Sheffield. Mass., wants
to know:

(). 1. Can
sharpened?

A. 1. We are illustrating a method of greatly
sharpening the tuning of scts of the Super-Tlete-
rodyne class. The ih'\rpenmg of the tuning is
obtained by the addition of a “C” battery of 4‘/
to 16 volts in the detector circuit.  Tn using
this systemn the grid leak and condenser must be
remov ed from the circuit.

Ave condensers required across the sec-
()[\ddl‘leS of the intermediate frequency transform-
ers, to Increase selectivity ?

2. Condensers may be used for this pur-
pose. but they must be very accurately bhalanced
to the transformers.  The ‘diagram illustrates a
simpler method for securing increased selectivity.

0. 3. Do resistance coupled amplifiers have as
great a tendency towards self-oscillation as trans-
former-coupled or tuncd-impedance coupled radio
frequency amplificrs?

A. 3. Self-oscillation

the tuning of my TUltradyne be

is not as easy to sccure
in resistance-coupled amplifiers, as in those of
other types, hence the use of a ‘“compensating
condenser.” developed by the French Army for
(ontrollmg oscillations, to permit of either phone

. W. reception.
AUTOPLEX VAR_IOMETERS
(986) Mr. Arlan Sholes, Palo Alto, Calif.,
writes:
1. Can variometers having honeycomh

windings he used successfully in the Autoplex re-
ceiver?

A. 1. Tf these variometers will tune to a wave-
length of 600 meters they will probably work in
the Autoplex.

0. 2. Should the grid return of the Autoplex
be to the positive or negative Icad?

A. 2. Most tubes will work best with a nega-
tive connection. Try bhoth.

COMPEN;ATING CONDENSER

(987 Mr. D. W. Nearing, New Britain, Conn.,
requests s

I:is the simplest circuit of this type yet developed.

(). 1. Please publish the diagram of the radio
set used by the McMillan Arctic Expedition.

A. This diagram appeared in answer to
quutxon No. 961 of 1924, issue of
RADIO NEWS.

(). 2. Where are the headquarters of the Amer-
ican R'ullo Relay League?

A, The A. R. R. L.
Conmn.
. }IO\\ IS a Comncnsatma‘ COHdenSCI‘ con-
neLtcd in a radio frequency amplifier?

the July,

headquarters are at
Hartfm d
3

Q.985

Replacing grid leak and coadenser with a < C”
battery often increases Super-Heterodyne se-
lectivity.

A. 3. The moving plate connects to the grid of
the first tube. One fixed plate connects to the
plate of the sccond tube and the other fixed plate
connects to the plate of the third tube. This is
the connection when three stages of radio fre-
quency amplification are employed. By this means
a posttive or negative current may be induced to
the grid c¢f the first tube, thus controlling regen-
eration and oscillation without the need for a
potentiometer.

COCKADAY COIL DATA

(988) Mr. John Tarls, Jersey City, N. J., asks:

. 1. Will a loop function if fastened to the
radiator cap of an automobile?

A. 1. Yes, very well.

(. 2. Please give data of the Cockaday coil
unit,
. A. 2. The Cockaday coil combines four wind-
ings. One is an absorption circuit consisting of
an inductance across which a 17-plate condenser
is connected (.00025 mid.). The grid tuning coil
also has a condenser connected across it. of the
same size. There is also an aerial loading coil
and an aerial coupling coil. The absorption coil
consists of 34 turns of No. 18 D.C.C. wire wound
on a 3%-inch tube. The grid coil consists of 65
turns of the same size wire, on the same tube.

The aerial loading coil consists of 43 turns of
No. 18 D.C.C. wire, double bank wound on a
3%-inch tube and tapped at the 7th, 13th, 21st,

31st and 43rd turns. This coil must be placed
in non-inductive relation to all the other induc-
tances. The aerial coupling coil consists of one
turn of No. 14 wire, wound on the same tube as
the grid and absorption coils.
3. Please publish a diagram for a 10-watt
C. \V and phone transmitter.
A. 3. This diagram appeared in answer to
question No. 708 in the “I-Want-To-Know” col-
umns of the July, 1923, issue of RADIO NEWS.

CHOKE COIL
(989) Mr. Clyde C. Smith, Anita,
quvsts

0. What is the design for a 30- henry choke
coil to be used with a power amplifier?

A. 1. Tllustrated constructional data covering
June, 1923, issue of

Towa. re-

such a coil was given in the

RADIO NEWS, in the “T-Want-To-Know"” co!-
umns.
. 2. What circuit is used in the Supertone

long r'\nge receiver?

A The circuit used in the Supertone set is
that of the standard three circuit tuner, with two
stages of audio frequency amplification. Tickler

feed back, tuned grid and untuncd aerial circuit
are used.
Q. 3. Ts a 5.000-mile range gu'\rantee of broad-

cast reception legitimate?

A. 3. Such a range cannot he guaranteed with
any type of set, due to the uncertain atmospheric
conditions that control the distance over which

reception is possible,
RADIOLA GRAND
(990) Mr. C. W. Scriver. Palmvra, Pa., writes:

. 1. How bright should a Sodion tube fila-
ment he kept for best operation?

A. 1. Bright yellow is about the right bri-
liancy for the Sodion tube. Signal strength ani
filament life are greatly reduced when the filament
is opemtcd at too high a temperature.

0. . Please publish a diagram of connections
m the Radiola Grand.

. The circuit you request anneared in th-
Au:ruqt 19") issue of RADTO NFWS, in answe-~
to question No, 731, in the “T-Want-To-Know"
section.

used
A.

PREVENTING CAPILL}?RY ACTION
owe,

(991) Mr.
to know:

C. C. Tucker. Nebr.,

wants

\

zesv. ‘
+ }.994

ov A

This Kennedy Tvpe-220 regenerative receiver diagram illustrates another variation in three-
circuit tuners.
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Q. 1. What do the initials I. C. W. mean?
A. 1. Interrupted Continuous Waves.
0. 2. W hat is the transinitting range of a 10-
watt phone set?

A. 2. Ranges of sets cannot be given with any
degree of accuracy.

>

(). 3. How can the creepage of storage battery
electrolyte, due to capillary action, be prevented?
A. 3. Vaseline applied to the top of the bat-

tery will prevent it.

ENGLI&-I REFLEX CIRCUIT

(997) Mr. C. Hail, Somerset, Ky., asks:

Can a reflex set be constructed without
usmn' the regular audio frequency and radio fre-
queucy transtormers?

A. 1. We are showing in these columns, a
reflex set of the type you desire. One stage of
straight audio irequency amplification has been
added to it. This stage of audio frequency am-
plification is transformer coupled in order to get a
high snltage step-up resulting in_increased signal
stvength.  The reflexed tube utilizes choke ccil
audio frequency amplification. Need for a radio
frequency transformer has been eliminated by the
use of the loop. The .00025-mfd. condenser is for
regeneration control.  The choke coil may be an
'u‘(‘xo frequency transformer secondary. The loop
is wound on a 16-inch square frame.

0. 2. Can a loop be used with a one tube
reflex set?

A. 2. Only for stations a short distance away.
The two tube circuit we show here is more prac-
tical.

(. 3. Should an aerial on 2 closed automobile
be inside of the car?

A. 3. Much hetter results will be had by put-
ting the aerial outside. The car body will shield
the signals from the set to too great an extent
otherwise.

RADIATE OR RE.RADIATE?

(993) Mr. P. P. Pellen, New York, N. Y,
requests:
Q. 1. What is the meaning of “re-radiate?”

A. 1. This term is often incorrectly used in
reference to radiation of energy from a receiving
set. Radio frequency current, picked up by
bridges, girders, and other large metallic objects
may often be re-radiated.

. 2. Please show the Cockaday circuit using
two stages of audio frequency amphﬁcatlon

A. 2. This diagram appeared in answer to ques-
tion No. 770, in the October, 1923, issue of
RADIO NEWS

XKENNEDY TYPE-2_20 RECEIVER

(994) Mr. Luther A. John, Jr., Washingtaon,
D. C., writes:

0. 1. Please show the wiring diagram of the
I\ennedy Type-220 receiving set.

AL The diagram you request is shown in
these Lolumns

(). 2. What is the wave-length range of this
secciver?

A. 2. 185 to 3.350 meters.

Q. 3. Please give the circuit for the Grebe
CR-12 set.

A. 3. This diagram_appcared in answer to
mlestxon No. 788, this department, in the Novem-
ber 1923, issue of RADTO NEWS.

SHA RPENING THE THREE-CIRCUIT
TUNER

(995) Mr, William E. DeVault, Lanham, Md,
writes:

(). 1. Can the tuning of my three- circuit turer
Le sharpened without changing any of its ccn-
nections?

A. 1. We are showing a system that has given
very good results. It is important that the
additional coil used be in non-inductive relation
to the set. The two connections showu should
be tried to determine the best one. Either a
variometer or a coil-and-condenser may be used
to vary the wave-length,

Q. 2. Can the oscillator and first detector of
a Super- Heterodyne be combined, as in the “Sec-
ond Harmonic” set, without using the second
harmonic principle?

A. 2. The only way this can be done satisfac-

Radw Freg. Trans.
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A Signal Corps crystal set may be changed into an efficient tube unit, as shown here.

torily, so far as we know, is by the use of the
‘““Tropadyne” principle de\eloped by Clyde J.
Fitch and described in this issue.

HOME MADE VARIOMETERS
(996) A. Edgar Cudmore, Heusale,
wants to know:
Q). 1. What type of receiver is the Autoplex?
A. 1. The Autoplex circuit is in the Super-
Regenerative class.
. 2. Would home-made

Ontario,

variometers be effi-

cient encugh for this circuit?

0005 l | i

0005 @995
(c)
0005 ’
50 Turn
(oil 0005
Q995
cY
A simple method of sharpening tuning, Both

connections shown in “C” and “D” should be
tried.

A. 2, Tt is doubtful if home coustructed vari-
ometers would be surﬁuu‘tly accurate for tlus
circuit. High maximum and low minimum in-
ductance are difficult to ohtain without the use
of precision instruments.

CADMIUM TEST

(997) Mr. E. H. Usher, East Donningtown, Pa.,
asks:

a1

AL

What is cadmiam?
Cadmium is an eclement which, in the
series, is between lead-pervoxide

electro-chiemical
and sporxze lead.

@] How is it used in connection with stor-
age b1tter1es?

Audio Freg. Trans.

4
I

L1|II|IIIF-:1||||F4_;Vr ot MG 55

b [

Good selectivity and long range are embodied in this circuit.
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Al When a cadmium stick is inserted in a
<toxagc battery ccll, it forms a small battery, when
in relation to cither the positive or negative
plates. The voltage of this small battery deter-
mines the condition of the positive or negative
plates, depending on which plates are being tested.

QP. 3. What 1s the advantage of a cadmium
test?

. 3. It enables an easy check-up to be made
upon the relative states of charge of the individual
groups of plates, or even in the individual plates
of a cell, thus qmu\ly indicating an undercharged
plate.

VARIOMETER-UNIT DIAGRAM

(998) Mr. Vernon L. Hickerson, Hutchinson,
Kansas, requests:

Q. 1. How may a Peerless coil be used in a
radio frequency hook-up?

A. 1. A very efficient diagram, incorporating
the transformer-coupled and tuned-plate svstems
of radio frequency amplification. with an untuned
primary is shown in these columns. No variable
condemexs are required.

0 What voltage is required for the rplate
UV 201A tube when used as a detector?
A 2. Tt depends entirely upon the particular
tube. Various voltages shnuld be tried. Distant
stations are u<ua11\ received hest when about 2214
volts are used. Local stations will he received
with greater volume if the plate voltage is in-

creased to 45 volts or more.

0. . Please show the method of changing a
“Swnal Corps” type B-C-14-A (200-600) crystal
receiving set into a single tube set.

3. The ethod of change is shown in these
columns. The buzzer need not he used when a
vacuum detector is used. The variometer in_the
phone circuit enables regeneration to be obtained
over the entire \\a\elength range.

STORAGE BATTER Y SEPARATORS

(999) Mr. Howard Tamplin. Davton. Ohio. asks:
0. 1. What woods arc used as storage battery
=ep1mt01<?

The woods uvsed, in the order of thrir
life undm storage hattery use, are: Basswood,
poplar, Douglass fir, California redwood, white
cedar and cypress.

(). 2. How are separators sawed?
) A. 2. Scparators of quarter-sawed wcod are the
Dest,

0. How can radio frequency amplification
be 1d(led to the Reinartz circuit?

A. 3. An efficient method of adding radio fre-
quency amplification to the Reinartz circuit, re-
taining the regenerative feature, was shown in
answer to question Na, 878, in the April, 1924,
issue of RADTO NEWS.

STORAGE BATTERY QUERY

(1000) Mr. John Smith, N. Plainfield, N. J.,
writes
0. What is the voltage. when a storage

lnttery ‘begins emitting gas while on charge?
A. 1. Anproximately 2.35 volts per cell.
Q. 2. What is the
point of the charge?
A Approximately 1.325,

s,peciﬁc gravity at this

Q. 3. How can an efficient wave trap be con-
structed?

A. 3. See answer to question No. 892. in the
April, 1924, issue of this magazine. The sec-

ondary has 50 turns of wire on a 4-inch tube.

RADIO OR AUDIO FR‘?QUEN"Y?

(1001) Mr. S. L. Rees, Toronto, Ont.. requests:

Q. 1.1 desire to put up an aexnl but can
only have a length of 400 feet. also it cannot be
higher than 23 feet. How many wires should be
uscd how should they be \ep’xrated
A Two wires sep'mr'\ted six feet will be sat-
isfactory. The two wires are connected at the
end opposite the lead-in.

. 2. Should radio or audio frequency amplifi-
canon he used to increase the audibility of a very
faint station, when headphones are used?
o A. 2. Radio frequency amplification

est.

0. 3. In adding to a one tube set. is audio or
radio freqncncy amplification to be preferred?

A. . If additional range is desired, radio fre-
quency amphﬁca’uon will be best. Andio  fre-
quency amplification will increase the auadibility of
stations usually reccived.

will be
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They’ re as comfortable—
as your hat!

INNER is over. You want to

relax. You sit down at your
radic—to see what’s on the air.
You have a great many programs
to select from—1Ilocal and distant.
You choose the one that suits
your mood. The enjoyment you
get depends upon the headphones
you use. If they are inferior—the

to receive distant broadcastings
—with great volume and clear-
ness.

The headband is of new design.
It is flat and feather-weight—and
does not bind the head. The ear
caps are moulded to fit the ears
and exclude outside noises. Re-
sult—you can wear Murdocks for

results will be unsatisfactory, a whole evening without being

Murdock Radio Phones are conscious that you have them on.
famous for clear reproduction— Murdocks sell at a moderate
and comfort. They are equipped price. They will bring out the lat-
with powerful magnets and sensi- ent possibilities of your receiving
tive diaphragms—correctly seated set. Get a pair from your dealer
and clamved. This permits vou today. They are fully guaranteed.

Built, not assembled

Murdocks are made in a
single unit, of superior
moulded insulation. Each
part is fitted by one process
into its proper place. They
are moulded together—assur-
ring firmness, strength and
durability. And they can’t
get out of adjustment.

WM. J. MURDOCK CO.
365 Washington Ave., Chelsea, Mass.

MAIL COUPON FOR FREE BOOKLET

WM. J. MURDOCK CO.
365 Washington Ave., Chelsea, Mass.

Branch Othces: New York, Chicago and San Francisco
Gentlemen: Please send me, without obligation
your free booket, “The Ears of Radio,” which ex-
plains the importance of radio ’phones to efficient

MURDOCK
RADIO PHONES |&=--"""""""""

Stal‘ldal‘d Since 1 9 04 St'reet ........................... P
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Circuits

(Continued from page 182)

FinnRR

vided, L, and L.. The coil L, is coupled
to L, in such a manner as to introduce re-
generetion into the aerial circuit, while the
coil L. is coupled to the inductance L, of the
circuit L, C.; this circuit incidentally will be
found considerably selective. TR "
TWO-TUBE CIRCUIT

A useful two-tube reflex circuit which can
be thoroughly recommended is that illustrated L
in Fig. 7. In this circuit a series aerial con- /
denser is emploved and the coupling between | | Log Every

FROSY-RADIC
' I No. 618 SHOCK ABSORBER |||
| Standard Base Single Socket |||
Sponge rubber cushion absorbs jars ||
and jolts—prevents tube noises.

Tt

2t AN

Y=

Worth W hile Station witl;\

W Base and sorket lded ol | the plate circuit of the first tube and the Perfect Ease
i hed BA;(C;SLICTER lr:nous 3 c{)od i grid circuit of the second tube is by mecans Be able to get the programs vou like best any
bS e c 2 or otan .ar ! of a transformer, the two windings L. and time and with that smoothness and clearness of
asetubes. Nickel plated brassbind- L, being variably coupled. The second tube tone that makes Radio most enjoyable. It's
! ingposts. Panel ortable mount- ; g Y piec. 9, S easy with

acts as a detector, and the rectified audio

frequency currents are communicated to the ’ stral'nbe‘ré Carlm

| | grid of the first tube through the trans-
&l | former T, T., the secondary of which is in HEAD SETS and LOUD SPEAKERS

\\\

ing. l?treénendo%
value, $1.00 —

IO OF e

‘FW ! | the grid circuit. In the plate of the first | ;rti‘e"'TF;"e“'ﬂ'f:‘ mﬂgﬂjts I:'IWI'C e“!’:;“fats"(‘l’sc‘gi‘{;
| N 1 ver wound and layer insuclate
‘i E"“ 85 lesand adapersibesring e name tube we also have the head-phones :r Shlm.ted enable these instrume:ts to stand up under the
8 | FROST-RADIO ate made from senuine by a fixed condenser of 002 mfd’ capacity. highest voltages and to retain their sensitivity
ﬁ .| moulded BAKELITE. They are scien- If it is desired to introduce regeneration, a pemmanentiy.
Y tifically designed and finely finished. portion of the plate inductance may be Ask your dealer
kY :‘E‘ N LRI B coupled to the aerial inductance. Stromberg-Carlson Tel. Mfd. Co., Rochester, N.Y,
i | S——— e ——
g == % |

The Radio Fan’s Rights

(Continued from page 154)

I e

The aims of the association will in-
clude: Co-operation with existing bodies |
to rid the air of unnccessary and avoid- |
able interference; to enforce all quiet
hours; to investigate complaints made by
radio fans; to protect fans against ad-
verse legislation; to work toward the
advancement of radio. The publication
of a loose-lcaf log book is also proposed.

The association aims to co-operate with
broaccast stations and work toward the
perfection of programs, and also to fur-

D e

No.617SHOCK AB-
SORBER SOCKET.
Construction same as %

our No. 618, except
that this typeis for
C-299, UV-193 |
Tubes. Panel or
table mounting.
Moulded BAKE-
LITE. List, $1.00

I
I2

FROST-RADIO

] | nish advice in constructing apparatus and
No. 616 | preventing fire hazards.
ll 3.6ANG
4 SHOCK

ABSORB- ¥
f ER UNIT. FROST-RADIO
Ex Made up of 3 No. 617 Sockets mounted on mould-

Esperanto Radio World
. Language
‘ ] (Continued from page 169)

! ed BAKELITE base suitable for panel or tablz
| mounting. Sponge rubber cushions; flexible Iené
| wires; nickel silver contact springs. List, $2.75

SR TR

T S

Van-Le

Western World. Reproducer

From the first appearance of Espe-
ranto there were certain types of critical

| Construction {sjidens minds that wanted to make changes in it. Electric
tical withour No. 616 e 1s ; Lamp
| They didn't like the supersigned letters. or Type
| ets, w they thought certain sounds which add to the ——
| We guarantee this strength and comp.rel.lensﬂ)lllty of t.he lan- An entirely new and radical departure in the
|l socket to be non- | guage should be eliminated. The wise men amplification of sound waves.
|§ micrfphdoni':-t!toff in control of the language, the Language . Big improvenllcnt over Horll) '_ryx*edof Loud
| ers ftreedom from | : =N peaker. All throaty tones eliminated.
¥ foiscs.Ta compace Commmc_e and the Espcrz_mto' Acade_my, re Sound waves carry equally to every part of
it and low priced. fused to inculcate every will-o’-the-wisp pro- room. Made in three types: Electric Lamp (as
i List, $2.75 posal. The proponents of changes at last illustrated) Fruit Bowl, and Cabinet.
gave up the fight to mutilate the language and Ask your Dealer or Write us.
\"! Apostcardiromyon withdrew to form their own plagarism of Dealers Write For Special Proposition
| will bring this 40~ : ome of the at in i
page catalogoi Frosi- [engmoiolyll 107 S e Coiyls / VAN-LE CORPORATION
Radio Products conference in Paris for a while and brought 100 Sip Avenue Jersey City, New Jersey

forth “Ido,” so-called from the Esperanto
suffix “-id,” which means an offspring or
child, “Ido” being the offspring of Esper-
anto. The Idists did away with the super-
i signed letters, which are a great economy in

| Esperanto; they didn’t like the most impor- = ss
tant prefix in the language, “mal-."" which

reverses the meaning of any root that has a i .
7 ! " A W. ago
direct opposite, as darkness is the opposite '235...&':!3%5&?:5«:*&5"'.3.2

of lght, bad of good, etc. Doing away

e o) oerieeraal |1

1 HERBERT H. FROST, Inc.
154 W. Lake Street, CHICAGO

NEW YORK CITY CLEVELAND
KAN SAS CITY LOS ANGELES

5000
RADIO DEALERS
buy from
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Enjoy Your
Radio
This Summer

Music Master with its rich, clear tone
—unmarred by muffling, blast or distor-
tion—will make radio a pleasure, such as
you have never known before.

Summer opens a new world to good
radio sets equipped with Music Master.
Picnics, camping trips, boating parties,
open-air dances—these are only a few of
the occasions which Music Master can
enliven for you.

No other reproducer is so well fitted
for summer conditions. The extremely -
sensitive precision instrument in the base,
the scientifically tapered tone chamber,
and the now famous wood horn, the nat-
ural and perfect resonator—make up an
instrument of balanced proportions and
unequalled effectiveness.

Your radio dealer is waiting to demon-
strate Music Master for you or to send
one for trial with your own set.

Dealers Everywhere

, i o an 14-inch Model, for
Music Master Corporation o — $ 30

Makers and Distributors of High-Grade Radio Apparatus
10th and Cherry Streets

Ry PHILADELPHIA Pittsbursh 21-inch Model, for Concerts $ 3 5

and Dancing

Connect MUSIC MASTER in
place of headphones. INo batteries
required. No adjustments.

|
RADI
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20d Edition
of the Most

Complete

Hookup

Book
Published

100 Wiring
Diagrams with
Complete Ins-
tructions On the
Following:

Crystal Receivers
Regenerative Receivers
Neutrodyne Receivers
Radio Frequency Receivers
Audio Frequency Receivers

Super Heterodyne
Receivers

Amplifiers
Reflex Circuits, etc.

Book has 48 pages, size 5 x 7
inches. Two color printed cover.

At Your Dealer or
Direct from Us.
Postage
Paid
The E. I. Company
Consrad Co., Selling Agents

25 i
233 Fulton St., New York City

with this, they made it nccessary to burden
the memory with 60 or 73 per cent. more
arbitrary word forms than are necessary in
Esperanto. In their supersensitive desire to
acquire greater cuphony of sound, they elim-
mmated some of the most important sounds
and grammatical rules that give greater
strength and regularity to Esperanto, weak-
ening their “1do™” and adding a few excep-
tions in grammatical rules that further con-
fuse the student. Desirous of making a big
showing to the superficial investigator, they
set about building a large vocabulary in a
hurried manner, appropriating thousands of
arbitrary words for certain expressions that
in Esperanto are {ormed by the more resilient
root forms and affixes system. Boasting of
having a vocabulary of 20,000 words as
against the Esperanto 4,300 is an appeal that
gains the allegiance of a superficial investi-
gator. Those who go more deeply learn that
in Esperanto an infinitely greater variety of
finer nuances oi meaning can be constructed
instantly by the Esperantist than can be ex-
pressed in any other language extant.

Some other would-he changers of Esper-
anto have more recently brought out a less
radical corruption of the original. called
Esperantido, also signifying an offspring. It
has some good points which. most likely. will
eventually find gradual adoption into Esper-
anto in order not to interrupt the even growth
and uniformity of the latter.

Now, what of the relative strength in sup-
port have these languages, or. more prop-
crly, Esperanto and its two most noticeable
“dialects™?

I, after some vears of investigation and
study, be'ng an adherent of Esperanto. might
make the bald statement that Esperanto is
the most widespread, and not be very con-
vincing. I can give some comparative figures
which speak for themselves. Esperanto has
an extensive literature, in original works
and translations, including very beautiful.
fine poetic works, mounting up to several
thousand volumes; Ido has a small list of
portions of such works as the Bible and
Shakespeare, and a few others, mainly in
pamphlet form. Esperanto has about 100
publications. composed of one weekly paper,
many mouthlies and bi-monthlies, 25 at least
of which are well supported. some of high
literary quality. Ido has three publications,
ouly one of which receives the major portion
of its sustenance from its readers, the other
two being of uncertain and sickly existence.
An Idist stated in an article in the May issue
of Rapio News that Ido had no ambition as
a language of literature and poetry, but rec-
ognized its limitations as purely a “shop
language,” or words to that effect. Esper-
anto is capable of development into the high-
est, most perfect literary medium in the ken
of men. It is capable of finer shades of ex-
pression than any other existing language.

Esperantido, having most of its support
from Esperantists who remain faithful to
the authority of the Esperanto Academy, can
hardly be considered as a distinctly different
language.

Briefly., what is the attitude of the world
organizations of radio fans?

During the past winter the heads of the
A. R. R. L., having been attracted by the
propaganda of Idists, were inclined favorably
to that “dfalect” of Esperanto. Mr. Warner
had a circular letter sent out to all the radio
associations in other countries, asking their
opinion as to which, if any, existing language
they preferred as a possible radio language
for international use, stating that A. R. R. L.
leaders somewhat preferred Ido. By the first
of March about 15 associations, including
practically all those of Europe, had replied.
Without exception up to that time, their re-
sponses declared not only for Esperanto, but
in most cases declared further that under no
circumstances, cven if the A. R. R. L. should
urge Ido, would they accept the latter. Asa
result, the A. R. R. L. has definitely aban-
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YOU CAN LEARN

NEWSPAPER
WORK

Experienced Editor Will Teach You
How to Become a
Reporter

FACINATING WORK--GGOD PAY

Only a Few Months’ Work Required
To Qualify You for a
Better Position

Regular reporters earn irom $40 to $125
a week. Good deskmen on a daily paper are
paid from $60 to $100 a week. A “Star”
Reporter can command his own salary. Hun-
dreds of ambitious men and women enhance
their income materially by corresponding. for
newspapers or writing for magazines in their
spare time.

We Will Teach You at Home

We can develop vour talent for writing
and lead you into this well paying profes-
sion. QOur Practical Course in Journalism
was personally prepared by Henry J. Brock-
meyer, Assistant City Editor of the New
York Evening Post. Mr. Brockmeyer has
trained hundreds of men and women. many

* of whom have, under his guidance, developed

into front rank reporters or feature writers.

Mr. Brockmeyer's course will teach you
what it would take vears of actual news-
paper work to learn. It consists of six com-
prehensive lessons just brimful of everything
a reporter must learn. The following are
only a few of the subjects covered.

Starting in Journalism. What is a News-
paper? What is News? Start and Finish
of a News Story. Technical Terms. The
Type Point System. Styles of Type, Proof

Reading. Capitalization and Punctuation.
A Late Fire Bulletin. Court Stories. Libel
Laws, Copyright. Hints to Reporters. Per-

sonal Conduct. Re-Writing and Condensing
Stories. Paragraphs and Short Items. Good
and Bad Styles. Broadening the Vacabu-
lary. Aids to Good Style. Special Stories.
Suggestions for Stories. Rhetoric. Prepar-
ing Your Story. Don'ts for Writers. Office
Organization. Syndicated Matter. DBusiness
Offce. Mechanical Department. Hints for
Headline Writers. The Make-Up. The
Country Correspondent, etc., etc.

Use Coupon—Save 509

Although the price for the entire course is
$10, entitling the student to full consulting
services directed by Mr. Brockmeyer per-
sonally, we will accept enrollments, if the
coupon below is used before Sept. 20, at
$5—exactly half price.

Five Days’ Trial

Just pin a check, money order or five dollar
bill to the coupon below and mail. Then
take five days after the course arrives to
decide whether you want to keep it. If not,
return it at our expense and your money
will be immediately refunded.

THE PRESS GUILD, inc., 66-R West Broadway, N. Y.

NEL LD DL LD DLl L Ll Lt

THE PRESS GUILD, Inc. (Expires Sept. 28, 1924)

B

: 66-R West Broadway, New York City.

B Enclosed find 85 for which you ave to shib me at once,
1 prepaid. Henry J. Brockmeyer’s complete course . in
Practical Journalism with the distinet understanding
T that if I return the course in five days my full $5 will
I be refunded and no questions asked.

1

[}

|

B

I

(Name)
(Address)

(City)
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‘*“THE AIR
IS FULL OF THINGS
YOU
SHOULDN'T MISS"”

©
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Eveready 6-volt
Storage A"
Battery
Eveready *B™ Battery No. 772

for detector and amplifier. Con- e
nect:ons at 22 %% and 45 volts. Vi
Three Fahnestock Clips. Ap- .J'i'
proximate ov-r-all dimensions,

81 in. x 3% n. x 734 in.

ustained power!

HERE table or cabinet space is limited, use this new vertical 45-volt

Eveready "B" Battery No. 772. It has the same long life, the same ;
steady high power as the horizontal Eveready 45-volt “B" Battery, but be-
cause it stands upright it takes less than half the table space.

Tables and most battery cakinets have more headroom than floor space.
This battery is built in recognition of that fact. It fits the Radiola Super-
Heterodyne cabinet perfectly.

Many multi-tube receiving sets use a ““hard”™ detector tube which does not re-
quire fine adjustment of “B” voltage, so the new Eveready Vertical 45-volt “B”
has but three plainly marked terminals, negative, plus 2234 and plus 45 volts.

Standing upright to save space, made of large, powerful cells to last
longer, here is the battery you've been looking for.

Manufactured and guaranteed by
NATIONAL CARBON COMPANY, Inc., New York—San Francisco
Headquarters for Radio Battery Information R o

No. 767
**B* Battery, 45 volts
Variable taps
Fahnestock Clips

No. 766
Eveready "B”
22 ¥4 volts
Six Fahnestock
Spring Clip
Connectors

Canadian National Carbon Co., Limit:d, Toronto, Ontario

If you have any battery problem, write G. C. Furness, Manager, Radio Division,
Natwonal Carbon Co., Inc., 122 Thompson Ave., Long Island City, N. Y.

eVEREADY

L @
No. 7111
lo a erles The Space Eveready Radio A"
Saver Dry Cell
]z I I Battery.d Cl(}riﬁes V;cica]l Sp?ially manufacture
- 2 tone and prolongs 22 Y5-volt ot use with dry
t ey aSt onqer “B" Battery life “B" Battery cell tubes
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TRADE MARK

RADIO REPRODUCTION

ods the room
with the best
hats in your set

TLAS is an instrum

igned for

clear, lifelike re
type of programy,with any good receéiy-
ing set.

Since its se, of mahogany colored
Bakelite, highly polished and perma-
nent, coytains no iron, no external mag-
netic Id can influence the sound-
produding coils.

Re¢'sponsible dealers everywhere
s¢ll Atlas speakers for $25.00.
Informative book

Maltiple Electri¢ Products Co., Inc.
$6 Spring St., Newark, N. J., Dept.
New York, Bsiston, Philadelphia. Ba
tfmore, Pittsflurgh, Detroirt, Chicag(l)\
#t. Louis, Denver.
550 Hovxllérd Street, Jan_|francisco.
I o

With the Atlas Unit and
pnonograph attachment
coungpling at $13.50 your
phorypgraph may be convert-
ed ing twinkling for Atlas’
Radio Reproduction.

doned consideration of Ido. I would not pre-
sume tc make any statements about their
present position toward Esperanto. That will
come from Mr. Warner and Mr. Maxim in
their own tme, but I feel very confident for
Esperanto. Mr. Maxm recently returned
from a trip to Furope. where he met leaders
of the radic associations in conference. Im-
mediately upon his return, statements by him
appeared in the press to the effect that Esper-
anto was the only project for a radio lan-
guage worthy of consideration.

Just recently The Radio Association of
Greater New York, including in its jurisdic-
tion all the hundreds of members of radio
clubs in the metropolitan district, with Mr.
E. Jay Quimby as its president, appointed
a4 committee to investigate the radio lan-
guage problem. Although the head of this
committee, Mr. Roland Harvey, initially was
favorable to Ido, the report unanimously de-
clared for Esperanto. As a result, Esper-

anto is being taught to the members of the "
association and Mr. Quimby himself has-been -

elected the American secretary of the Inter-
nacia Radio Asocio, with central office in

London. American radio fans interested in
this feature should address Mr. E. Jay
Quimby, President, Radio Association of

Greater New York, 181st Street and St.

Nicholas Avenue, New York City. At the
organization meeting of the American branch
of the I. R. A., two days previous to the
writing of this article, 25 enthusiastic fans

joined, and Mr. Quimby is to call a general ’

meeting of the federated clubs soon, at which
he expects a much larger number to affiliate
with the International Association and learn
to use the radio language.

In conclusion I would emphasize to all
radio fans who are interested in a radio lan-
guage (and where is the wide-awake person
not so interested ?) that such a big advance
has already been made in adopting the much
more widely used Esperanto as the radio
language of the world that one who devotes
time to one of the lesser projects will later
find it necessary to undo much of their learn-
ing and start over again with Esperanto.
Do not be worried by the claims that Esper-
anto hasn't a radio vocabulary or cannot be
transmitted in telegraphy. 1 am to partici-
pate personally in the work of committecs
this summer at the World Congress in
Vienna, which will adopt and publish a radio
vocabulary already in manuscript and being

-used in Europe, and will also solve the ques-

tion of greater economy in telegraphing the
supersigned letters. Having been a wireless
operator and a press telegrapher, I am qual-
ified to participate understandingly in such
work.

JaMes DENsoN SAYERS,

Box 223, City Hall Station,

New York City.

Correspondence from
Readers

{Continued from page 197)

R IITETe en 2

clement. One can agree that Ilo and logic
are good as a mental discipline.

Third: Mr. Roos claims that “the Rus-
sian Communists have officially adopted Ilo
and made it compulsory in their propagan-
da.” He must have later information than
my own, which is tc .the effect that Zino-
viev, feeling disappointed with results in
making Communists of all the Esperantist
labor mavement, sneered at all international
languages, and that no support was given to
any by the Third Internationale. FPerhaps,

www.americanradiohistorv.com
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A new Radio Song being broadcast from
the leading Broadcast stations throushout
the country. It is a stirring dance melody
mixed with the real svncopated jazz that

keeps the dancers stepping lively threugh
the entire number.

35c.per copy at all Radio dealers or
sent direct on receipt of request.

SAGAENE BIOADCAST CONTEST 12
N

'LISTEN IN

A melody, soft and catchy through the
verse and chorus, Ideal for the parlor
concert. A song that reflects the spirit of
Radio in its novel, new strain. ‘‘Listen
In’* is one of the songs now being Broad-
cast from the best known Radio Broadcast
stations in America.

35¢ the copy at Radio Dealers or write
direct. .

= ﬂ‘.n.f.".‘c.-m"'ﬂ. TRNALTVE T

3 i e SR
.The kind of a march that gives you a h
stir at any time with a swing that makes
vou feel as though you want to swing in

line with the waving banners. It has be-
come popular everywhere.

35¢ the copy at Radio Dealers or direct.

Published by the

- THE CONSRAD CO., Inc.

233 FULTON ST.  NEW YORK CITY
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Crosley 51-A, $14.00

Crosley 50, $14.50

Portable, $25.00

iy R

Crosley 50-A, $18.00

)

Guaranteed Satisfaction at a Reasonabie Price

CROSLEY 50—A new one tube Armstrong Regen-
erative Receiver. We believe this to be the most
ethcient one tube receiver ever put on the market.
Uses any standard storage battery or dry cell vac-
uum tube, Price $14.50

CROSLEY 50-A—A new two stage Audio Frequency
Amplifier to match the new Model 50 Receiver.
When used in connection with the Crosley Mode! 50
Receiver, it gives the equivalent of a three tube
regenerative receiver. Price $18.00
CROSLEY 51—In twenty-four days this receiver
became the biggest selling radio receiving set in
the world and it holds that position today. Will
bring in local stations on the loud speaker at all
times and distant stations under favorable condi-
tions. Price $18.50
CROSLEY 51-A—A new one stage Audio Frequency
Amplifier to match the Model 51 Receiver. Com-
bined they give the equivalent of a three tube
receiver. Price $14.00

Write for descriptive circular.

CROSLEY 52—A new three-tube Armstrong Regen-
erative Receiver. Provides loud speaker volume on
distant stations under practically all conditions.

Price $30.00

CROSLEY 51-P—This is our new portable set. It
is the Crosley Model 51 two tube receiver mounted
in a leatherette covered carrying case, batteries and
ali self-contained. Price $25.00

CROSLEY TRIRDYN 3R3—This three tube re-
ceiver gives the efficiency and volume of a five
tube receiver. We believe it is the most efficient
receiver on the market at any price for bringing in
long distance stations. Price $65.00

CROSLEY TRIRDYN 3R3 Special—This receiver
is exactly the same as the Trirdyn 3R3 except the
solid mahogany cabinet is larger to contain “A”
and “B” Batteries required when standard dry cell
tubes are used. Price $75.00

For Sale by Good Dealers Everywhere

THE CROSLEY RADIO CORPORATION

822 ALFRED STREET

Licensed wunder Armstrong
U. S. Patent No. 1,113,149

POWEL CROSLEY, JR., President

CINCINNATI, OHIO

Crosley Owns and Operates
Broadcasting Station W L W

Better-Cosi Less
Radio Products

www.americanradiohistorv.com
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THE dignified simplicity, sturdy lines, fine
workmanship and beautiful finish of Table
No. 81—appeal to every one who loves fine
furniture. Cabinet contains space for two “A”’
batteries and “B” batteries—hook for head-
phones and magazine rack. Four insulated
holes are provided at the rear for lead-in wires.
Top measures 36x20 inches. Guaranteed to
support weight of over 200 pounds. Choice of
plain solid oak-—or hardwood (birch) in ma-
hogany or walnut finish.

Send no money

Just mail the coupon below—and pay the ex-
pressman, $22, on delivery, plus the small ex-
press charge. Save by buying direct from the
.ma‘rjlufacturers. Absolute satisfaction guarane
teed.

SALISBURY BROS. #
FURNITURE CO., §

Randolph, Vt.

from the

factory

Mail this coupon ftoday.
“-—---------------—--------1

§  Salisbury Bros. Furniture Co., ]
: Dept. A-1, Randolph, Vermont 1
' Send the Salisbury Radio Table, No. 81, fin- 1
g ishedin (check)....solid oak, (check)....ma- X
y hogany finish, (check)....walnut finish, I 1
g Wwill pay the expressman $22 and expressage '
s on delivery. :
L 1
: Address . 0o ]
H City .. i

L}
T e R A LR YO TR

MARLE TRANSFORMERS
The Heart of a Good

Receiver

Your dealer will tell you why
Marle Transformers do not howl
or distort. Uniform amplification
up to as many as 3,500 cycles.

Marle Engineering Co.

Orange New Jersey

-ME T4

for volume
and for distance.
Ask your dealer.

B-METAL
REFINING CO.
4th fl. 525 Woodward Ave.
Detroit, Mich.

. schools.

i Association’s committee (Jan., 1924).

however, Mr. Roos refers to the Soviet Re-
public of Abkhasia, which did pass a reso-
lution favoring Ido and its teaching in the
Communistic fans may seek the
facts in Rote Fahne of Vienna, to which I
suggest Mr. Roos’ attention.

Germany during the war published an il-
lustrated monthly bulletin in Esperanto (not
Ilo) and sent it out over the whole neutral
world. The Red Cross used Esperanto ex-
tensively and has so testified. The League
of Nations has even printed a report on the
facts of Esperanto, and its Assembly only
last fall refused to allow a hostile committee
to squelch a recommendation that all mem-
ber nations of the League institute teaching
Esperanto i the schools.

The following scientific bodies have care-
fully investigated the subject and gone on
record as proponents of FEsperanto: The

International Associations (1920), the French |

and Italian Associations for the Advance-
ment of Science (1922), the French Acad-
emy of Science (1922), and the British
The
Paris Chamber of Commerce is officially
urging that all chambers of commerce usc
Esperanto, and is having Esperanto taught
in its schools. The 21 great fairs of Europe
use Esperanto for part of their advertising.

The comparative forces of Esperanto and
Ilo are approximately as 25 to 1, which is
indicated by the text books being sold and
by the attendance at International Con-
gresses. (in 1921, over 2.500 Esperantists
at Praha and less than 100 Idists at Viemna,
the same season.) Figures are not an ar-
gument as to the theoretical and logical
value as bhetween Esperanto and Ido, but
they are an indication of what the “fan”
will be up against when he wants to hear

from the vrest of the world For
getting in touch with Eurasia, however,
Fsperanto is an already living language.

One can decide later whether or no to seek
some of the modifications, but the main ne-
cessity just now is to get some of those
broadcasts that Europe is pouring out in
Esperanto.

The Internacia Radio Asocio——Dr. Cor-
ret, of DParis, president—will be glad to
enroll vou and help you get them. Write
for facts to E. A. N. A., 507 Pierce Bldg,
Boston 17, Mass.

N. W. FrosT,
12 Ash St. Place,
Cambridge 38, Mass.

A VOICE FROM THE TROPICS

Editor, Rapio NEWS:

Little did T think, when I wrote the arti-
cle which you published in the January
issue of your magazine, that I would over-
work the Postal Department, but that is just
what I have done. Radio is the cause of
plenty of trouble, both in and out of the
home—ask any married man about this and
he will vouch for it. But I hope that the
postal department men will never get “hep”
to me.

I certainly appreciated all the “dope” that
was handed to me in answer to my query,
and I am taking this method of answering the
fetters, as I would never finish if I were to
attempt to answer them individually. Most
of the letters contained hook-ups that T have
already tried, with more or less successful
results, but what I call good reception and
what other people consider it to be, must be
two different things.

The new Cockaday four-circuit tuner has
a very appealing look to me, but with the
amount of money that I have already put
into radio, the cost of this has stopped me
from becoming too interested in it. At the
present time I have four drawers of my
desk completely filled with useless parts, for
svery set that you see advertised, or written

www americanradiohistorv com
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Write for a copy

A new twenty-four page
booklet will be sent, gra-
tis, to those interested in
building their own receiv
ing sets.

A simplified method of
construction is described.
Hlustrations and diagrams.

On Reguest

EISEMANN MAGNETO CORPN.
William N. Shaw, President

165 BROADWAY, NEW YORK

The Peak of Radio Perfection

Type LR-170, 3 Stages Radio, Detector
3 Stage Audio Frequency Amplification

Uni=lvme

TRADE MARK

Receiver (50D [[INER

Ground with Clearer
Reception. EX. TRADE MARK
TREME SELECTIVITY with easy manipula-
tion. FLEXIBILITY-—4 to 7 tubes may be
used at wil. RANGE—DX stations on the
Loud Speaker. SPECIAL WESTON VOLT-
METER—Showing A and B -Battery voltages.
Contains all batteries for dry cell operation.
Write for Circular “R.”

NASSAU RADIO CO., Inc.
60 COURT ST., BROOKLYN, N. Y., U. 8. A.

Ask Your Dealer For a
MONTROSE VERNIER
CONDENSER

The condenser with genuine bake-
lite end picces. Ias positive con-
tact between the vernier nlate and
main shaft. Will get the results
where others fail, guaranteed to
give entire satisfaction.

MONTROSE MFG. CO.

1333 Fulton St., Brooklyn. N. Y.
Phone Decatur 7382
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The horn of the Tuble-
Talker is matched to the
unit so as to give quality re-
production of all mus'c and
speech. 22 inches high. No
batteries required.

Home -~ comfort and entertainment!

Enjoy the cool comiort of an easy chair and all varieties
of music, sports, helpful talks and speeches. On the cool
side of the porch—rhe calm pleasure of restful evenings
with an entertainer of infinite versatility—radio and a

Table-Talker.

The Brandes Table-Talker spreads its mellow toneamong
your guests. It brightens the evening meal with concerts
that fill your largest room. It generously reproduces every
part of the fascinating radio program. You comiortably
enjoy the entertainers of summer nights.

Superior
Matched Tone
Headset

57 in Canada

7 able~Talker

10.

50¢ extrawest
of the Rockies

In Canada$14

Navy Type $
Matched Tone
Headset

$11in Canada

in ‘Radio

5
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headset, made by Nathaniel
Baldwin, Inc., of Salt Lake City,
has been developed by careful
experimentation in every phase
of its manufacture, from the
selection of raw materials to the
final testing of the completed in-
strument.

Bakelite is used for the receivers
because it is strong, and light
in weight. After years of service

B
BAKELITE
Condensite
RepmanNoL

are the registered
Trade Marks for the
Phenol Resin Products
manufactured under
patents owned by

BAKELITE
CORPORATION

~_

Baldwin and Bakelite

The clear tone of this popular

Send for our Radio Map

The Bakslite Radio Map lists the call
letters, wave length and location of every
broadcasting station in the world. Enclose
10 cents to cover the cost and we will send
you this map. Address Map Department.

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street

under varying atmospheric con-
ditions, Bakelite shows no signs
of deterioration. Its color does
not fade and its fine finish is
impervious to oils, acids and
moisture.

‘““The Material of a Thousand
Uses’ possesses many valuable
properties which make it pecu-
liarly suitable for use in radio
equipment.

Send for a copy of Booklet B.

THE MATERIAL OF A THOUSAND USES

(— )

/F
rUhe most satisfactory
batteries you can
buy. There is a
style for every

W radio use and need.

RAY-0-VAC

Radios Best Batteries

=
. L-25+148
CATALOG =<2
. FREE
i SUPER-HETERODYNE—
: NEUTRODYNE!

New Complete Branston Kits Including Oscil-
lator Coupler, Antennae Coupler, 3 Inter. R.K.
Trans. and $pbecial Transfer Coupler. Complete
Kijt Lists, £56.50. Aeme 30 Kilo Cycle R.F.
Trans., $5.00. All American 2,000 to 10,000
Meter "Trans., $6.00. Mileo Antennae Coup-
ler, $8.00—Oscillator Coupler, §7.00.  Gen.
Fada Neut. Part, 5 tube, $65.60; 4 tube,

$64.00; Kit, $25.900
Mro.Co.

{IERTS
DISTRIBUTORS

-Ahl-:n_icm

oy

WHOLESALE

R GWesTI4THST. Kansas Citv.Mo.

Insure your copy reaching you each month. Subscribe to Radio News—
Experimenter Publishing Co., 53 Park Place, N. Y. C.

$2.50 a year.
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| up, has different parts specified in it. 1

"t have a hunch that they do this to keep the

parts circulating.

One letter in particular that other fans
ought to know about is that from Horace
Shafer, Warba, Minn. Here is a fan who
wants a set that will bring in sfatic. He
claims that there is no such thing! Now all
of you know that there is static; write him
and try to convince him that he is mistaken.
He speaks of trying to import static from
Havana, which makes a big opening for a
good discussion. My idea of static is that
you cannot get into trouble from static un-
less you happen to be in its way or in the
immediate neighborhood of it. If Mr. Sha-
fer or his friends will spend as much money
as I have in building sets that proved use-
less, and will take a trip here or to any
other semi-tropical country, he will get
enough static to last him a lifetime.

Some of the fans want to know what
stations we have here. We have plenty of
spark and navy, but no broadcast stations,
and we have to depend on the United States
for our entertainment programs.

While the Navy is here for its annual
maneuvers, it is possible to get plenty of
“dope” {rom the fellows, but it is a funny
thing that they are allowed to work on
the lower wave-lengths which become so
broad that you cannot tune them out. This
and the Army portables are a genuine nui-
sance. Test—Test—Test, seems to be the
watch-word with them. and of all the an-
noying things that occur here, the biggest
is to think you have something coming
through. As one hears the carrier wave,
suddenly he is interrupted by getting one,
two, three, four, five, six, seven all the way
down the line from a whisper to a roar, and
when he thinks he is going good, a roar
something like a Victor record drilled off
center comes in, high and low in spots,
“How is my modulation?” If the man who
said that could hear his own voice, he would
forever hold his peace, If you fans have
never gone through anything like this, you
certainly don't know what you have missed.

One can get KDKA here with most any
kind of an old junk set, for they surely
have the power to put it over. Yet to sit
back and tune them all in, is what I am
after.

Well, friends, if the Editor is good enough
to let this get into print, I lope all of you
who have written me will see it and con-
sider it an answer to your letters. Don't
hesitate to write again, for I must have
letters to console me with the fact that there
is someone, some place, who is satisfied witl:
what he is getting.

L. D. VAN VALKENBURGH,
P. O. Box No. 58,
Pedro Miguel, C. Z.

A CRYSTAL SET ROOTER
Editor, Rapto NEws:

I should like to take exception to two state-
ments you made in the first article of th=
May issue of Rapio News, entitled “The
Radio Beginner.” These statements are as
follows: 1—“It is not possible to artach a
loud speaker to a crystal set, as the power
delivered by it is very minute.” 2—"“It does
not work well, as a rule, for greatsr dis-
tances than 15 miles.”

I am now operating a loud speaker on a
crystal set consisting of three bank wound
coils, a gzalena crystal, and a smgle.\vxre
aerial about 80 feet long. This set is lo-
cated about a mile from WJAR and enter-
tainments broadcast from this station can be
heard distinctly 100 feet from the loud
speaker. The ear-phones cannot be placed
on the ears without discomfiture, the noise
is so great. .

As For outside stations. WBZ, 60 miles
away, can be heard on the phones at anv
time in the evening; KDKA, WGY and
WHN almost any time, 120 miles; WDAP,
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The “Reproducer Supreme
with a Human Throat

The marvelous semi-dynamic mechanism
of M4 shown in sectional view at right.

ETWEEN Magnavox and ordinary “loud speakers” thereare
certain essential differences hidden awayin the base of the
instrument, insuring for Magnavox utmost clearness of tone.

The quality of radio speech or music is
largely determined before the sound en-
ters the horn—which makes it so import-
ant to select a Reproducer on account of
its scientific construction, not merely its
outward appearance.

Among instruments operated without a
battery, nothing compares with the clear,
sweet tone, always true in pitch, produced
by the new Magnavox M4.

With the R3 and R2 Reproducers the
user secures the advantage of perfect vor-
ume control—an exclusive feature which
greatly increases the enjoyment of radio
reception.

The strongest guarantee of mechanical ex-
cellence is the Magnavox trade mark —
always look for it.

Reproducers

M4 —the latest Magnavox achievement: requires no
batery . . . . . . . . . $25.00

M1 —also constructed on the semi-dynamic principle,
requiring no battery . . . . $30.00
R3 —famous electro-dynamic type: new model with
Volume Control . . . . . . $35.00
R2 ~same as R3 but larger size: new model with
Volume Control . . . . . . $50.00

Combination Sets

A1-R and A2-R-—the only instruments combining
electro-dynamic Reproducer and Power Ampli-

fler in one unit . $59.00, $85.00

Power Amplifiers
Al, AC-2-C, AC-3-C —the most efficient audio-

frequency Amplifiers: one, two and three stage

$27.50 to $60.00

To obtain the fullest enjoyment from your
receiving set, equip it with the Magnavox
— for sale at good dealers everywhere.

THE MAGNAVOX COMPANY
OAKLAND, CALIFORNIA
New York Office: 350 West 31st Street

Canadiar Distributors:
Perkins Electric Limited, Toronto, Montreal, Winnipeg
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have more to dowith DX work

Small parts

I hear about
DX records
why don’t

I get them:

than you may think ...

very hard on D-X work.

Yet there are some who
“drag 'em in” in spite of every-
thing.

SUMMERTIME maybe hard,

What is their secret of summer-
time results? It is nothing more
than a simple, common-sense
buying rule.

Knowing that they're up against
difficulties, they make the most of
the feeble impulses that do get
thru’ . . . they select their small
parts and accessories just as care
fully as their major instruments.

They make sure—when they buy
—that the least important part

is an asset to their sets, not a
leak that drains energy away!

When they buy jacks or plugs,
sockets or switches, variable grid
leaks or neutralizing condensers,
they look for more than a low
price. They look first for the
quality that insures full value out
of their larger instruments.

Theylookfor the MAR-COname,
for the “leak-proof™ precision that
name implies. For then they know
there are no unsuspected leaks
to let energy escape. "They know
that each MAR-CO part does
its full share to help summertime
reception!

LD
Send any type
or makeyof tﬁbe

in any condition ({
199-201A-12-200

We will replace your old Burnt-out or Bad Tube with another of similar
Type and guarantee it to function as well as any Standard Tube made.
Our Tubes are made in all types—201A-—200—WD-12—WD-11—199, etc.
Any tube that does not oscillate and amplify will be replaced Free of

Charge if Filament is not burned out.

RADIO AUTO

'H-544 920-D N. W.

DISTRIBUTORS

WASHINGTON, D. C.

Types
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800 miles, frequently; while I have occa-
sionally reached WCAE, WIP, 8XG (Cleve-
land) and various others. Of these stations
I am sure the {following were not re-radiated
from a tube set. WBZ, KDKA, WGY, and
WHN, as the length of time they could be
heard, the frequency with which they could
be tuned in, and their characteristic fading,
all argue against such an explanation. I
doubt of WDAP was re-radiated. as I heard
them all one evening without a break. I
am a strong crystal rooter and hate to hear
it maligned. -

I have also used the familiar two-slide
tuning coil (cylindrical) with results quite
satisfactory, although of course I had no
third coil to use as a wave trap, so the set
is not very selective.

A loud speaker must be used that has an
adjustable diaphragm, which must be moved
very close to the magnets. A power input
loud speaker would give even more volume,
but the present speaker is quite loud enough,
and if I used a battery-input unit I would
spoil one of the chief advantages of the
crystal set—‘“‘getting something for nothing!”

Kindlv accept this criticism as a friendly
remonstrance against slighting the poor crys-
tal sets which are often overlooked and not
given their due.

J. P. Purxazt,
Instructor in Electrical Engineering,

Brown University.

Providence, R. T

[Evidently vou are not a constant recder
of Rapto NEws, otherwise vou would have
noted the wery many editorials on crystals
in the past. The cditor himself has always
rooted for the crystal—BUT ~your case and
many similar ones are cxceptional and by
no means the rule.  Working a loud-
speaker on a crystal for a distance of one
mile from a broadcast station is a well
knowm experience of many fans. But can
vou do it over a distance of 10 or even five
miles, without some sort of emplification?

As to the DX reception on crystals, we
haze in the past published many such rec-
ords. Rapio NeEwsS' sister magasine, SCIENCE
AND INVENTION is just now conducting a
prise contest on crystal sets that can receive
over long distances—Editor.]

FROM A “COW TESTER”

Editor, Rapto NEwS:

I feel that I should say a few words re-
garding the pleasure that free radio broad-
casting gives to me.

I am a milk or cow tester, which work
necessitates my traveling continuously on a
regular monthly route.

Last summer, while in Chicago, I was
tempted to buy a non-regenerative single cir-
cuit set; from that date I have been a radio
fan. At the present time I have a four-tube
set-with one stage radio frequency and two
of audio frequency.

This T have set up in my car, and when
arriving at a place I run an insulated wire
from the car to a handy tree, barn or post,
and presto, the outfit is ready. I usually
use a ground, but the set will work without
it. The posts of my starting battery have
two other wires attached, so that I do not
have to take my radio battery out to be
charged. it is always ready.

1 doubt if T could now get along without
my set. A turn of the dial and the music
of an orchestra floats in, another turn and
“How in the world can the old folks tell,”
etc.; another, and the beautiful tones of a
pipe organ come in, or an oration may be
tuned in; a talk about some heretofore un-
heard of town or city, inviting tourists to
visit the place; weather reports, market
reports, plays and church services.

To sit in my “flivver,” away out in the
country, and get this material for pastime
and thought seems a godsend indeed, and
free.

While the roads were impassable for a
car last winter, I carried the outfit around
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“This Free Book Showed Me
to Big Money in Radio”

It has Started Thousands on the Road to Independence and
Success—has Lifted Them Out of the Rut of Office Routine
and Helped Them Become Experts in This New, Fascinating,
Let It Do the Same For You.

Profitable Profession.

IX months ago I was what vou might call “a handy man about the
I had what I considered a good job with a large manu-
Having taken a two vears’ business course, I
knew enough of stenography and elementary bookkeeping to be of real

office.”
facturing concern.

value in general office work.

I took special dictation from the President,
assigned general correspendence to the regu-
lar typists, was responsible for the purchase
of office supplies, approved petty cash vouch-
ers for the errand boys and clerks, and was
entrusted with the responsibility of making
deposits at the bank and bringing in the pay-
roll.

In addition to these, I was often privileged
to arrange accommodations for the President
when he went off on a trip. And when he
wanted some personal matter attended te,
such as purchasing theatre tickets or having
his evening clothes brought down to the office,
I was always selected for such tasks. T was,
in fact, an assistant to the President. And
accordingly I was paid $40 a week.

I won’t say that I was satisfied with this
salary—although it was more than the other
clerks were getting—but the fact that the
President had confidence in me gave me a

certain standing among the others which kept

me fairly contented.

What Our Course His
Meant to Just a Few
of Our Recent
Graduates

Triples His Salary As
Radio Engineer
Thanks to your course
and help it gave me, 1
have had another boost in
pay. This is the third one
in less than a year. Today
I am getting three times
as nirch as 1 got before I
began your course.
MERLE WETZEL,
Chicago Meights, 111

$300 a Month and Afl

Expenses as Salesman
Your course was worth
$5000 to me, but I
wouldn’t take ten times
that for the value I've
gained from it. T signed
up with a company for
$300 & month and ex-
penses pa‘d. T owe this

to your course.

EMMET WELCIT.

Pecullur, Ma.

For All Radio
Jobs

It will interest you to
know that since complet-
ing your course T was 1st
operator on  Steamship
Lake Giltedze. Last sum-
mer I had charge of
broadeasting station WIAT
and in December connect-
ed with the Colin B. Ken-
nedy Rad’o Corp., as sales
correspondent, handling all
technical inquiries, which
1 enjoy immensely.

N.R I

Prepares

WILLTAM WEST.
St. Louis, Mo.

A Few of Many Let-
ters We Receive Which
Explain How We Place
Graduates in Radio
Position
Dear Sir:

We are in need of the
services of a competent
radio engineer who has a
thorough  knowledge of
radio, together with sell-
ing ability, and would ap-
preciate it il you could
recommend to us any per-
con or persons that could
fill a position as outlined
above.

Very truly yours,
DX-INSTRUMUENT CO.
By John F. Whittiku,

Vice-President.

Good Future

T want a man who can
show the customer ahout
cirenits, and answer ques-
tions. One who can set
up sample sets.

e must hold at least
a third grade commercial
license in order that our
broadeast station may he
operated at least twice a
week. This position offers
a fine future to the right
man. Yours veev truly.

JOTIN 1. KOCIL

Executive Position
Gentlemen:

We thought you would he
in a position to cooperate
with us in securing man
with executive ability as
well as knowledge of the
Radio business to take
charge of our offices as
local managers.

Yours very truly,
UNIVERSAL RADIG CO.

Then one day, having a little ¢
extra money on hand, T bought
a small radio receiving set.

Several of mv chums had radio
outfits and I had always wanted
one in order to enjoy the broadcast programs
in the evenings at home. There was ordinar-
ilv nothing unusual about this, yet that little
radio set changed my whole slant on life and
opened up my future overnight.

I didn't know a thing about radio, but T
soon got onto the tricks of operating a re-
ceiving set and rapidly became a real “fan.”
But much to my surprise, 1 got more fun out
of the mechanical operation of my set than
1 did from the music, speeches, reports and
regular programs of the nearby stations.

Then I began to take my set apart, reas-
semble it and experiment. T rigged up an
outdoor aerial and installed a tube set. Then
I bought a loud speaker and gradually added
part by part until I had a first class outfit
with a wave-length capable of “picking up”
the programs from distant stations.

Naturally, T didn’t stop there. Several of
my friends had “sending” sets and T wanted
nothing less. T began to study the code and
longed for the day when 1 could get a license
and have a “call letter” of my own. My rou-
tine, humdrum work at the office began to
lose its appeal. I could hardly wait until
evening came so that I could get home to the
“work” 1 actually enjoyed.

One day the traffic manager at the office
mentioned that he was going to buy a radio
and flattered me by asking my advice. I of-
fered to help him select a set and install it.
He told me to go ahead, rig one up for him
and let him know what T wanted for my trou-
ble. Tt wasn't trouble—it was real fun—and
I made $30 for a single night’s amusement.

That set me thinking. Why not get into
radio in earnest? Two fellows I knew had
given up office work and were making big
money as Certified Radio-tricians. One was
a salesman for a large radio manufacturer,
with a fine office of his own in his home town;
the other was a ship operator, traveling
around the world, seeing the things I had
always wanted to see—and getting big money
for doing it.

I decided to study radio and train for a
real job. But I wasn't in a position to give
up my work at the office, for I had saved
little or nothing, and had to contribute some-
thing at home every week.

Then one day I noticed an advertisement
in RADIO NEWS. The heading first at-
tracted me, for it read—“Men Wanted in
Radio—You Can Train at Home for One of
These Big-Paying Positions—This Free Book
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Will Tell You How.” Here was a chance, I
thought. At least it wouldn’t cost anything
to get the book for it was free.

I sent for the book—*“Rich Rewards in
Radio.” That was six months ago. What
this free book meant to me is best explained
by the fact that, as a Certified Radio-trician,
my income this year will be at least $5,000.
And that’s only the beginning. For I can
already see the enormous possibilities for
trained men in this fascinating, profitable’
profession. And I’'m going to get my share
of the big money being made by those who
are “growing up” with this fast growing
industry.

Thanks to the splendid training which I
got from the National Radio Institute, in my
spare hours at home, and with a Government
First Class License in my pocket, the rest is
up to me. But the opportunities for money,
independence and success are unlimited .in
radio and I’'m going to go the limit.

I won’t attempt to tell you all the details
of the wonderful opportunity that awaits you
in radio. The Free Book of the National
Radio Institute—the same one that I sent for
—will tell you all you want to know, It
showed me the way to big money in radio—
it lifted me out of the rut of office routine and
made me an expert in this fascinating profes-
sion. Why can't it do the same for you? It
can—the 32-page, fully illustrated free book
will tell you how. The coupon will bring it
to you—without obligation. Why not send
for it—TODAY?

NATIONAL RADIO INSTITUTE
DEPT. 13-HA WASHINGTON D. C.

VM N NN NN NN M NN NN BN BN BNt BN BN BN BN BN 3 NR AN AR NG AN AN A S

NATIONAL RADIO INSTITUTE,
Dept. 13-RA, Washington, D. €.

Without obligation on my part. please send me
the free book, “Rich Rewards in Radio,” with full
details as to how I can quickly train for a big
money radio position in my spare hours at home.
Also tell me of your special free offer, and how
vour free Employment Service will help me secure
a good paying position. DIlease write plainly.

Street . oeeiiniiieiinn. Occupation. .. ..

City....... B0A0000000000 ve.. State.........

G KT G A .

CEL L LY
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HE reflecting shield of the ancient Roman—Paul Revere’s

lanterns of Revolutionary days—the Town Crier of a gener-
ation or more ago—these were some of Radio’s historic fore-
runners.

That Radio has developed to its present perfected state is
due to the genius of great scientists and the painstaking experi-
ments of manufacturers of zlectrical equipment.

The Holtzer-Cabot Electric Companv, for 35 vears leaders
in their electrical field, through their experience and equipment
have produced for you three remarkable instruments. With
the utmost quality, volume and sensitiveness they transform the
electrical energy produced by the receiving set into the original
music or spoken word.

It pays to buy Holtzer-Cabot equipment.

Holtzer-Cabot Loud Speaker ....... $25.00
Loud Speaker Phonograph Attach-
MENt ..o 10.00

No. 2 Universal Headphones ...... 9.50
No. 4 National Headphones ....... 6.00

IWrite for booklets explaining how the exclusive
features-of these instruments enable you
to enjoy the wonders of Radio
THE HOLTZER-CABOT ELECTRIC CO.

125 Amory Street, Boston, Mass.
6161-65 South State Street, Chicago.

" oy,
abot

ESTABLISHED 875

|
-~

Good Instruction
In a Short Time

can only be given in a com-

A run down B
Battery plays
more havoe with
efficient reception
than the grandest
static you ever

pletely equipped laboratory heard.
i under expert instructors. We | ‘
have both. Correspondence S & H ““B” BATTERIES

are not two days’ old when they’re sent to you.
And they are built right. Made of finest mate-
rials to give extra service. After you've used them
if you don’t feel they’re the best buy. send them

Write for illustrated booklet back and your money will be refunded.
Large Medium Small

‘ 221, V. Variable..$1.80 $1.60 $1.00
‘ ‘ Y. M. C. A, 45 V. Variable.. 3 7

8 .60 2.75
' RADIO INSTITUTE S&H BXTT;:RYO SSTGPPLY co.

and Resident Courses.

158 East 86th Street New York 41 Nevins Street Brookiyn, N. Y.
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m my buggy and sled, setting it up 20 or
more times per month in the houses on my
route.

This method is tiresome in a sense and
may be rather hard on the receiver, but for
the pleasure it gives to most of the people
and myself it is worth the trouble.

It is very rarely that I have the instrument
and aerial set up as it should be, but I have
had very fair results on the whole, and at
times excellent returns for the work.

True, at times, there are davs during
which nothing satisfactory can be picked up,
but on those days, I am not the only oue who
suffers.

W. Eric CoNSTABLE.
Boyceville, Wisconsin.

ONE TUBE SHIP WORK
Editor, Rapio NEWS:

Many commercial operators preparing for
long vovages believe theyv must go forth
armed with a varied assortmeut of ampli-
fiers and equipment purchased at their own
expense.

Whether apparatus should be purchased
to supplement the ship installation has long
been a troublesome question among seagoing
operators.

Also, it has been questionable, on the
other hand, if most men obtain the best
results from the equipment at hand. Most
government vessels have equipment, such as
it is, of excellent, fool-proof rugged design,
which. if used to the utmost efficiency, will
do wonderful work. Patience, care and time
must be applied to obtain the necessary re-
sults. Conditions, however, are not always
the best and at sea may vary from howling,
tropical static to a bedlam of interference in
congested areas such as the English Channel,

However, good results can be obtained ii
reasonable care is taken, without the addi-
tion of personal property to supplement ship’s
equipment.

The following cited examples are given—
and although not records or freak worl
show what mayv be done aboard ship with a
single tube, the C.W. 930 being employel
in these instances with a 200-foot aerial 6C
feet high.

In blinding squalls, rough seas and wal--
lowing rails, St. Paul, Alaska, was copied
with clear signals at a distance of approxi-
mately 8,000 miles (arc).

Nauen spark at approximately the same
distance was used to check time signals re-
ceived from Mare lsland up to a distance
of 7,000 miles, at which point the sailing
route doubled back from Magellan Straits,
although the high Andes between were in-
tervening, and a radio shadow might have
been expected.

The Mare Island signals were copied daily
from San Francisco, through Magellan and
as far north as Santos, Brazil, where radio
work was discontinued.

While traversing the precipitous canyon
of Magellan Straits, with walls blanketed
with snow and ice, the “overland” statious
of the Federal Telegraph Company at Los
Angeles and Palo Alto were copied on a
typewriter !

Portland was heard with fair success, al-
though not copied on the mill.

Press from Mare Island was copied clearly
practically all the way from San Francisco
to Magellan, then northward along the east
coast of Patagonia and Brazil.

Tmmediately off Punta Arenas in the
Straits, some Japanese spark on long wave
was copied, but had a poor swing and no
sine was heard.

Checking of European (Central) time sig-
nals with those from California was an
interesting experiment.

Using an accurate stop watch, and com-
paring with a chronometer of known rate
of gain or loss daily, the time signals from
Nauen and those from Mare Island coin-
cided exactly, to the fraction of a second.
This was quite an engrossing experiment,
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Monodyne

PORTABL
Outfits

Technical Description
Model GT-20

The illustration shows the two tube
model G'T°-20  portable Monodyne set.
This set with telephone receivers will
easily receive all broadcast within a vange
of 1,000 miles or more. Will operate a
loud speaker within a radius of 100 miles
with moderate volunie. Only one control
knob used, under ordinary conditions.
New volume control shown in upper left
hand corner for very fine regulation when
receiving long distance. The outfit does
not include phones, tubes or batteries.
T'he battery compartment is located under-
neath the instrument board. There is
sullicient space to carry telephone re-
ceivers and aerial equipment. With the
outfit is furnished FREE a complete
aerial equipment. On the inside of the
cover there is a neat leather holder in

which three tubes can be carried. Size of
case 7V4"x9"x1414”, covered with Walrus
Grain Fabrikeid. Weight complete with
batteries, phones, tubes, aerial, etc., 15
Ibs. Solid brass fittings, leather corners
—A BEAUTY. Strongly reinforced and
braced leather handle.

MONODYNE — the perfect portable
radio set, entirely self contained. Con-
cealed dry batteries, only one tuning con-
trol, neaw wolume control, nothing to ad-
just, nothing to get out of order.

MONODYNE

Three Tube Portable Set
Model G T-30

This set is full panel mounted, with
automatic filament control jacks on each
tube and has one vernier tuning dial and
volume regulator, Marvelous for volume
and loud speaker reception. Extremely
sharp tuning, eliminating all interference.
The ideal set for the vacationist, tourist or
motorist.

Size 11V4 x 14 x 634.

GT-30—three tube MONODYNE com-
plete without batteries, tubes or loud
speaker, but with complete aerial equip-

" $75.00

Order from vour dealer, or sent post-
paid to any address in the United States.
Dealers write or wire for exclusive
Agency proposition,

20

and research tests under all possible
conditions by masters of radio en-
gineering have at last produced the
= perfect portable radio receiver —
just in time for the out-of-door season.

Now you can have the finest possible radio
reception— clear and loud, free from distor-
tion, wherever you may go, best in camp,—auto
tours—at the seashore—in the mountains,—on
the lakes, — at summer hotels — anywhere.
Think of listening to this summer’s political
speeches while in camp or on your auto trip!

NATI[INA-

AIRPHINC

18 HUDSON ST. NEW YORK

National Airphone Ccrporatian,
18 Hudson Street,
New York City.

Gentletnen @

R.N.-8

I'lease send prepaid one No. ............ MONODYNIE port-
ahle n‘utﬁt. for which T will pay the postrcan, upon delivery, the
advertised price.

Name

.‘
L)
L}
[ ]
[ ]
]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
]
]
]
[ ]
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This ¥ellogs Radio

| Kit saves time
and maney ~ Say

the Radio Bugs.

NGOG

. L o e Everything

[ Be Your Favorits' Hodkys . complete for

L i R A % Ros e 4w r'. .
e e assembling

two stages of audio frequency amplification. The panel is
drilled for three tuning units, which together with this
No. 501 Kit will complete a radio set using your favorite
hook-up, or most any other that you may desire to try.

This universal panel makes the changing of from one
circuit to another an easy matter. Every piece is standard
Kellogg radio equipment and guaranteed.

“Build Your Own’® with this Kellogg No. 501
Radio Kit. At your dealers for $43.00.

Kellogg Switchboard & Supply Co.

1066 W. Adams St., Chicago, Ill

]
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LEARN THE CODE AT HOME|

with the

OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter
will teach you both the Wireless and Morse
Codes—right in your own home—
quickly, easily and inexpensively. Connected
with Buzzer. Buzzer and Phone or to Sounder,
it will send you unlimited messages, at any
speed, from 5 to 50 words a minute.

THE OMNIGRAPH is not an experiment. For
more than 15 years, it has been sold all over the
world with a money back guarantee. The OMNI-
GRAPH is used by several Depts. of the U.S, Govt.

—in fact, the Dept. of Commerce uses the OMHIGRAPH to test all applicants 1 f Radio i . Th
OMNIGRAPH has been successfully adopted by the leading Universities. Colleges andalij{paiix:gsd?goi. acte Seense ¢

Send for FREE Catalog describing three models. DO IT TODAY.

The Omnigraph Mfg. Co., 20 Hudson St., New York City

_ If you own a Radio Phone set and don’t know the code—you are missing most of the fun

“Just Listen—The Omnigrephwill do the leaching”

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. ILxperimenter Publishing Co., 53 Park Place, N. Y. C.
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as Nauen was 8,000 miles away to the north-
eastward, and San Francisco 7,000 land
miles to the northwestward.

A whimsical thought at the time consid-
ered the possibilities of radio cross bearings
taken on the two stations, then corrected
for Mercatar charting and laid down for
comparison.

In this regard an interesting experiment
was conducted on an ocean-going towboat
in the Gulf of Mexico, where an antenna
of four wires, 60 feet long, were so con-
nected as to form a great loop 60 feet long
and 45 feet high.

On the way into Tampico Harbor an
estimated nearly correct check was kept on
the vessel’s head through comparison with
chart bearings of XDA, PWA, NAR and
the station at Pinar del Rio.

Jack Browr,
Cleveland, Ohio.

REGARDING THE “NEW” NAA

Editor, Rapio NEws:

Referring to comment on the new tube
transmitter at NAA, the consensus of opin-
jon seems to be unanimously against the
new installation.

The poor code and the “dead” emissions
are greatly inferior to the old spark.

Practical observations on signals, from
Cape Horn northward, show a decided fall-
ing off in “distance.”

Why the Navy Department decided to in-
stall such inefficient apparatus, and why such
impractical operators are allowed to transmit
the vital government emissions, is one of the
mysteries of the department.

Jack BroxT.

INQUIRY ON THE REFLEX
‘CIRCUIT

Editor, Rapto NEws:

I have a set which I built last month,
but it does not work. It is equipped with
the newest Ford carburetor, with a cut-
out in series. with the antenna and the
left hind binding post. The variable con-
denser is of the lead plate type, with hot-
air dielectric. Its capacity lies some-
where between 1714 and 432 horsepower.
The variometer is rotated by a Y2-horse-
power motor. Do you think that if I
increased the speed to 14,000 r.p.m. I
would get better results? Also would
vou advise me to equip my amplifiers
with 16 valves in head motor?

The antenna consists of 700 feet of
34-inch copper pipe, running at right
angles to the equator, at an altitude of
2,340 feet, with lead-in 2,500 feet long,
insulated with transparent garden hose.
Would a condenser of .00025 mid. capa-
city connected between the lead-in and
the neighbors still increase my selectiv-
ity?

The sockets are of the double contact
type, designed to take special 2,000,000
candle-power bulbs. The jacks are war-
ranted to lift 2,600 pounds.

The rheostats have a resistance of six
megohms and are wound with No. 46
weather-proof gold-plated steel piano
wire. Binding posts are designed to
carry 1,000,000 amperes without over-
heating, and are cquipped with a special
cooling system and radiators. The grid
condenser is of .000001 mfd. capacity and
is equipped with a leak of 16 drops per
minute. Transformers are 3 KYW type.

All connections are made with No. 0000
trolley wire and are securely welded
where necessary. The panel is of three-
ply nickel plated fibre 7 inches thick,
40 inches high and 106 inches long, and
is insulated at each end by a rubber ball
2 inches in diameter. )

The ground consists of a counterfeit
half-dollar, buried 4 inches below the
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FI-KO-sTAT

SCIENTIFICALLY CORRECT RADIO RHEQSTAT

with Battery Switiy Mtached

at no extra cost. Still $2.00. Still the filament control .of
proven supremacy. The only rheostat and battery switch in one.
If you want perfect control of any type tube in any hook-
up—if you want DX stations you never heard before —if
you want silent tube operation—maximum signal regenera-
tion — longer tube and battery life —then you must use
FIL-KO-STAT, the Filament Control of Infinite Adjustment.
The Battery switch (patent applied for) attaches to regular mount-
ing screws. No extra holes to drill.

Write for a free copy of our new booklet
“Improved Reception Through Scientific Tube Tuning’

FI-KO-switcH

SCIENTIFICALLY CORRECT
simple-Sturdy-sure

A necessity on any radio set. “Curient on or off at the touch
of your finger.” It takes minimum space both on the panel and
behind it. The single-hole mounting makes it easy to attach.
Fitted with double connections—connect wires to the term-
inal screws or to the solder lugs. Sturdy interior members
give positive contact. Metal parts heavily nickeled.

[(ﬂ~ LIGHTINING

FI LINU-ARRESTE
SCIENTIFICALLY CORRECT |
Prevents Leakagde Losses

This arrester with its bell-shaped shield will positively keep
dry and not gather dust or other conductive matter which
causes short-circuits from aerial to ground. This makes cer-
tain that all radio impulses reaching the aerial pass through
'your set, insuring maximum reception. Insulation is of pol-
ished Bakelite—the best, most moisture-proof dielectric. It
is hermetically sealed—no dirt or moisture can reach the gap.
Rugged mounting bracket keeps FIL-KO-Lightning Arrester
rigid under all conditions.

»

DEALER_

- i MADE AND GUARANTEED BY

New York Office . Vs Foreign Representatives
220 WEST 34T STREET CMINSTRUMENE‘D RADIO STORES CORP.

(Address All Mail to the Factory) HARRISBURG — PENNSYLVANIA New York Cit&_’

www americanradiohistorv com
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U. S. Tool Conensers

—the Surest Part
of Your Set

Designed for most accurate capacity
and guaranteed to give 100% satis-
faction—the guarantee that is bring-
ing U. S. Tool to the fore with care-
ful set-builders.

Buy Condensers By Capacity
—Not Plates

100% GUARANTEED
End Plates of CELORON

For

Superheterodyne
Inverse Duplex
Superdyne and
Four Circuit Tuner Circuits

Condensers of recommended capacity for
all known circuits are also carried in
stock by leading radio retailers.

Write for booklet

U.S.Tool Company,Inc.
118 Mechanic St., Newark, N. J.

Simplify Your Set!

Increase Your Range—
-lmprove Your Cenirol—
Hook Up a

TRIPLE DUTY TUNER

Insist on Lemeo Products. If
we'll forward prepaid on
receipt of purchase price.
No. 100. Broadcast Tuner
list (less dials) . $7.50
With Bakelite dials (as
illustrated) ... $8.70
No. 340. Crystal Szt (=5
illustrated) ...$7.50
No. 250. Reflex Coils
$3.00
No. 275. Reflex Units
(with 17-plate
condensers) ... $8.00
Ilustrated, descriptive
circzilars sent on request.

your dealer hasm't them

220 Etghth St. - San Francisco, Cal. tive Proposition.

LEE ELECTRIC & MFG. €O. \?,i‘ffi“ff:’ﬁdﬂfifj

R ADIODTYN E™
NO LOOPS—NO AERIAL

Ready for operation by greunding to a water pipe or
radtator, and throwing a few feet of wire on the floor.
Uses any standard tubes—dry ceil or storage battery.
Lxtremely selective. Simple to operate—only two con-
trols.  Wavelength from 200 to 700 meters.

for Folder describing this (antennaless) receiver.

ESTERN COIL & E. CO.
314 Fifth Street Racine, Wis.

Write

| surface in a continuously damped spot |

with welded connections.

The circuit is the celebrated re-flux,
high-pressure, non-backfiring, self-start-
ing, non-corrosive, regenerative type,
equipped with auxiliary air compressors
and fire extinguishers.

Please give reasons for set not working
at once.

Anxiously awaiting your reply,

I am,
Most certainly,
RoLanp KLEINIIANS,
Secor, IlL

A TRIBUTE TO R. H. W.—KIRZ
Editor, Rapio NEWS:

I am a regular subscriber to Rapio NEwsS,
and have been receiving it for the past two
or three years. Just finished reading the

“Correspondence from Readers,” and found .

a letter that has interested me a lot. It was
published in the issue of May, 1924, and
siened R. H. W, KIRZ. (Master).

Being an operator, I can see and under- -

stand what is meant in his letter. Strange
to say. I quite agree with the opinions of
this Shipmaster. He is correct in his views
toward wireless operators, because I've
known both the tvpes he mentions in his
letter. Without boasting, I might class as
one of his “boys.” However, I'm glad that
. he knows that some operators are worth
while.

Having served under several Masters, it
seems to me that he classes himself with the
best of them. I can say this much, an
operator is greatly encouraged when his work
is appreciated. Of course, to be appreciated
the work should be well done. Being a
“knocker” never has helped an operator, or
anyone, therefore, there is no necessity of
acting that way. After all, an operator is
not a passenger aboard a steamship, but an
employee and has his work to do as well as
the other officers.

T am sure that if there were more Mas-
ters like R. H. V., some operators would
be different. If operators are not satisfied,
it is their own fault, but of course they must
do their share.

A VErRY YounG OPERATOR.

SQUARE DEALS AND OTHERWISE
Editor, Rapto NEWS:

Regarding your editorial in the June issue
of Rapto News. After I had read the open-
ing paragraph, I was called away. Now I
find that I have left the magazine hehind. so
I have not rcad the entire article, but I
know its contents.

The purchase of radio material is a task
so unpleasant and so unsatisfactory that the
hold radio has on the public is proven by the
increasing popularity, in spite of the incivil-
ity, discourtesy and absolute lack of sales-
manship on the part of some of those with
whom we have to deal. Dealing by mail is
often equally unsatisfactory.

For instance: I purchased three radio
transformers of what I supposed to be
standard make. I desired an inverse duplex.
or at least a reflex hook-up of three stages
of radio frequency amplification. using this
particular transformer. I wrote the com-
pany, and in ahout three weeks received a
letter of fzco lines in which they advised that
they were enclosing their reflex hook-up.
No explanation accompanied it, and the
hook-up called for one tube only. Would I
have purchased three transformers if I had
not intended to use them? As this company
makes a pretty full line of radio material,
there is a great deal I would have purchased
from them, or rather through their dealers,
had they given me any attention whatever.

of apparatus manufactured hy that company.
The sale of radio merchandise should not be
complete wntil the customer is getting full
Lenefit from fhe product! 1f T were selling
radio parts, knowing the troubles encoun-

WWW americanradiohistorv com

As it is, T would not purchase another piece |
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# TolEDQ G}
Ampiz’fyﬂfeMODEBquK/

The use of Modern transformers will be
a revelation to those not familiar with the
fine, clear tomes which it is possible to
bring out over the entire band of useful
audio frequencies.

No note in the musical scale is too high
nor too low to escape utmost amplification
without the slightest noticeahle distortion.
Modern “Push-Pull,” “Refdex” and Stand-
ard Audio transformers are sold by all good

dealers.
Send for New Modern Bulletin
The Modern simplified

hulletin of hook-ups clearly
illustrates and describes the
various hook-ups so that
anyone can understand
without other assistance.
Sent free upon request.

The Modern
Electric Mfg. Co.
Toledo, Ohio

\.

.2+ Amp. 5-6 Voits
De!ector-Amplifier
Guaranteed

Rigidly tested by expert
engineers,

List Price $4.00

Special discount to dealers.
A few more distributers
wanted,

Sole Distributors for U. S.
p. R. V. lmporting Co.
515 Orange St., Nswark, N. 1.

Dealers, write to distributors in your territory
Distributors
OHIO—Ohio Radio Sales
723 Rose Bldg., Cleveland, Ohio
MISSOURI—St. Louis Radio Tube

Laboratory
3572 Olive Street, St. Louis, Mo.
Canada—Consolidated Electric Lamp Co., 43 Queen
t. East, Toronto, Ontario

FREE

SEND FOR THIS
Catalog
AND
SaveMoney
ON
Standard
Quality Parts
GREAT LAKES RADIO CO.

Marine Bldg. Dept. C |
136 W. Lake St. - Chicago, Il

Ia
et By St
e

Reoio pagrs

1
BILATESY Boom oy

];'ou can be quickly cured, if you

[STRMMER

Send 10 cents for 238-page book en Stammering and
Stuttering, *lts Cause and Curs.’ It tells how L
curcd myself after stammering 20 yrs, B. N. Bogue,
go51 Becue Bldg., 1147 Ne b, Sty jodianapoliss
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Ultradyne Kit

Consists of 1 type “A™ Ultraformer,
3 type B Ultraformers, 1 Tening
Coll, 1 Oscillator Coil, 4 nuatehed fixed
Caondensers.

The Ultraformers are new improved
long w. dio frequeney transformers,
specially designed by R T Lacault,
Consnlting Tingineer of this company
and inventor of the Ultradyne.

To pratect the publie, Mr. T
personal monogriom seal (R E.L.) i3
placed on all genuine Ultralormers.
Ultraformers are guaranteed so long as
this seal remains unbroken.

262

Send for the 32-page illustrated book
glving latest authentic informution on
drilling, wiring, assembling, and tun-
ing 6 and 8 tobe Ultradyne Reeceivers.

50c¢
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—A dominating feature

An Ultradyne receiver operating in New York City
casily tunes out the powerful broadcasting of WOR New-
ark, N. J.—405 meters and brings in WDAR Philadel-
phta—395 meters; PWX, Havana, Cuba—400 meters;
WDAF, Kansas City—411 meters.

Regardless of close similarity in wavelength, the Ultra-
dyne selects any station within range—brings in broadcast-
ing clearly, distinctly, faithfully.

The “Modulation System” of radio reception is used
exclusively in the Ultradyne. It is the latest achievement
of R. E. Lacault, A M.L.R.E., Consulting Engineer of
this company and formerly Radio Research Engineer with
the French Signal Corps Research Laboratories.

The “Modulation System” increases the sensitiveness of
the Ultradyne over that of any known receiver. Weakest
signals are made to operate the loud speaker.

In addition the Ultradyne incorporates every good fea-
ture of the famous Super-Heterodyne.

Utltradyne performance is the envy of the radio industry.

Write for descriptive circular

J

| e lmproved

PER-HETERYNE

PHENIX RADIO CORPORATION
3-7 Beekman St. New York
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PLAIN TYPE

T VERNIER TYPE
3-Plate
5-Plate 13-Plate ...... $4.00
13-Plate 23-Plate ......34.30
17-Plate 43-Plate_ ...... 85.50
23-Plate .... at Dealers.
43-Plate

at Dealers.

L
A SCOTCHMAN HAS NOTHING
ON THESE CONDENSERS
I a Walnart Condenser ever let go of more than .000007?
it'd probably buckle up with shame In which event
we'd replace it free. kae the Scotch these condensers

are record-holders for “low losses.” And, in addition,
they stay tight for life.

WALNART

VARIABLE CONDENSERS

are the last place to look far trouble Plates accurately pressgd,
aligned and locked to star in strong. slotted studs. Bakelite
end plates. Ask your dealer first, 1)1ease

“Makers of good goods only”

~
WALNART E@IC MFGC. CO.

DEPT. 612 CHICAGO

«  Improve your set

22

B with an AmerTran

HE AmerTran Type AF-6

g . di (Turn ratio 5), has long

_'an_ ENJON Ta6EL0 been acknowledged the Standard

this suminer as of Excellence for audio amplifi-
never before. cation.

Type AF-7 (Turn ratio 314),
is now, after long study and
experiment, offered in response
to the demand for a companion
transformer designed expressly
for second or third stage ampli-
fication. In this use AF-7 de-
creases the tendency to overload
the last amplifying tube on loud

signals.
Type AF-6 (Turn ratio 5) Henceforth, then, it is possible to obtain a low ratio
Type AF-7 (Turn ratio 3%3) AmerTran audio transformer, which insures perfect
Price, either type, $7 tone quality and full amplification of low notes when
At your Dealer’s. used in combination with an AmerTran AF-6 in the

Send for Circular. first stage,

American Transformer Company, 177 Emmet St., Newark, N. J.

Designers and builders of radio transformers for over 23 years.

le_sle_slie sl _slie_sle sl _dli=_sle sl sl =

SET MANUFACTURERS Ask Your Dealer—
Attention!! Yo d
ams

We operate a cabinet factory. We finance a maou-
facturer of a very fine independent make 6 volt and
1% volt tube, and further cater for the manufac-

turers by having on hand from tlme to time tr\m Pet‘fected
iorm:ls sockets, Qll‘ACC g : 0US j_“ )
E)r)‘e:tterl“nlyroe%ull‘:c]vmex]zts by bet(t.mb ;n touch mthv as. RADIO JACK 'WRENCH
R-C MILLS RADIC CORP. Fits all Standard Jack Nuts
303 Fourth Ave., iewaYiort i0c from your dealer........ 12¢ from us
Use ““R-Everlast-C’’ ““B” Batteries ADAMS RADIO MFG. CO.

1044 W. Van Buren St. Chicago, 111.

RED-HEAD PHONES $atisasus? The World’s
3000 Ohm $6.507] Complete with Cord and Headband. Standard
2000 Chm $5.00.] At your dealer’s, or sent dirsct. Loud Speaker

THE NEWMAN-STERN CO., Cleveland, Ohio

www americanradiohistorv com
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tered in successfully building any but the
most simple sets, I would secure the address
of every purchaser, and if they failed to re-
turn I would write them, asking what suc-

! cess they had had, also if I could be of

further service. The same for mail orders.
It is certain that 90 per cent of many first
sales would mean repeats! Would I jump
with joy to find a company like that?
Rather! They would receive my patronage
for everything I needed from a binding post
to a complete Super-Heterodyne sct.

I have found one company at least that
stands back of their merchandise, and I be-
licve they should be publicly commended for
it. I am sure other fans would appreciate it.
I know I would, for we need a list of reli-
able companies with whom we can deal,
kunowing that they will cater to us.

1 purchased a standard carbon pile rheo-
stat last swmmer for use in a portable set.
We camped along the lakes of Michigan.
Perhaps it was the dampness which caused
the shaft to gradually tighten until it could
be turned only by much effort. Finally the
composition knob broke off. A few weeks
ago I discovered the rheostat with some mis-
cellanecus parts. I intended to throw it
away, when it was suggested that I return
it, and that the manufacturing company
would probably replace the knob, a new shaft
also, for a reasonable charge. Expecting no
results, I did so.

Today I received their latest model rheo-
stat, a decided improvement over the one I
purchased, and there were no charges what-
ever! An entirely new instrument!

It 1s a safe bet that from now on any
article I need in this company's line will be
one of their instruments !

I believe all instances of this kind should
be reported. And also all inferior merchan-
dise or unjust treatment. This might work
temporarily against the best (immediate) in-
terests of the magazine because of discon-
tinued advertisements, but in the end it would
prove of benefit, because of the sustained
mterests of the fans in radio, instead of dis-
gust. as the present method of the majority
of manufacturers and radio dealers create.

LEeSTER REAT,
c/o Harley Sadler,
P. O. Box 846,
Sweetwater, Texas.

HAMS TAKE NOTE
Editor, Rapio Nrws
As a regular English reader of your mag-
azine, would you be so good as to trace,
through the medium of its pages, the origin
of some of the signals heard by me early
on the morning of May 4 (G. M. T.) on
wave-lengths between 150 and 200 meters.
The set used was a single tube regenerative
and as the coils have only been used for a
week, exact wave-lengths cannot be calcu-
lated. although the set has received KDKA
and WGY quite strongly on three occasions.
Perhaps the amateurs responsible for these
excellent signals, which are given below,
would be good enough to let me have a card,
and I should mention that I should be more
than pleased to arrange tests with anyone
over there at all times. I have a set with
R.F. Amplification.
Time (GMT) Signals heard
3:55 AL M.—CQ. u 2 CEE.

£

4:23 A, M—5TTD u 1AAL
4:20 A. M—CQ u 1CDO
4:30 A. —CQ u 2AAY
4:33 A. M—CQ u 1IWV

4:40 A. M—9DVW u 1ABT
4:45 A. M—CQ u 4ER

4:50 A, M—9ACX u IDL]
4:55 A. M—CQ u 1AV
4:55 A. M.—C 5MI u 2CX
5:15 A, M.—CQ u 2BSC

S. W. \WooLFERD,
13 Elsinore Rd..
Forest Hill,
London. S. E. 23, England.
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BUILD YOUR SET WITH BARAWIK QUALITY PARTS

22

OUR SPECIAL VARIOMETER
B410 Variometer,

Lach .......... .10

Perfect in desisn
and construction. Ac-
curate  wood  forms

xlmmughl\ seasmed,
Correet inductive ra-
tios. Solid lml\c'

windings. Plenty i
highest efficienc

sived wire insures
rong high grade in-
ﬁtrm.l:um that will give you lasting service,
/16 ineh shaft. Hange 180 to 650 meters.

OUR SPECIAL VARIOCOUPLER
B1 Variocoupler,

Iach ...l
The most eflicicnt type
of coupler, insures bet-

ter tuning and louder
signals.  Primary  and
seeondary  wound  on

natural uncolored gene-

tubes.  Primary tabped for
an he panel or tuble mounted.
tange 180 to 6§50 meters.

SUPER MOULDED VARIOMETER
B412 Each 2.48

Polished
moulded  rotor . and
stator forms.  Maxi-
mum inductance with
rreatest efficieney and
minimum distributed
capacity, A high grade
instrument (hat  will
get the hest results.
Wave Tength 180 to 600 meters.

PANEL MOUNTING VARIABLE
CONDENSERS

1 hakeine
fine runing.
3/16 ineh shaft,

ine

black

These are cspeelslly high

grade condensers  and  we

guarantee them to be me-

chanically and electrically

perfect.  Fine polished end

plates  of heavy bakelite.

shafts ¥4 inch  diawmeter.
Sturdy, heavy aluminum alloy plates per-
feetly spaced to insure \nmuth even reliable
capaelty.  Our low pri

save You money,
B815— J plate 581
B816— 5 Dlate
BBIg—ll blate

A0253 mid.
plate. L0003 mtd. .
plate 001 mtd, ..
VERNIER VARIABLE CONDENSERS
Including Dial and Knobs T
These condensers are of the |
very best make and are not
to be compared with many

WE PAY TRANSPORTATION CHARGES IN U. S. East of the Rockies

PRESERVE THESE PAGES—ORDE

R FROM THEM AND SAVE MONEY

FAST SERVICE—TRY US AND BE CONVINCED
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
OUR GUARANTEE PROTECTS YOU—We handle only the hest goods, carefully tested

and checked by expert radio engincers.
ratus that will give superior results.
est.
deceive or mislead.

You are assured of getting guaranteed appa-
And while our goods are best, our prices are low-
Our goods equal or surpass the claims we make for them.

We do not attempt to

Our reputation for fair dealing is our most valued asset.

HOW TO ORDER—Write your Order Dla
Price of items wanted. Send
Bank Draft for Total of Order.
followed.

Postoffice or Express Money Order,
Prompt Shipment is assured when these directions are

inily, state Article Number, Description and
Certified Check or

STANDARD NEUTRODYNE PARTS

B851 Licensed  Newtroformer  {(combined

transformer and condenser). Each..$4.78

B852 Licensed Neutrodyne Wit....$14.95
Includes 3 WorkRite Neutroformers, 2

WorkRite Neutrodons, panel layout, paper

template and book of instructions.

B853 ILicensed Neutrndon. Each......43¢

A very accurate and easily adjusted con-
denser for neutralizing tube.

COCKADAY COILS
B298 I'er Net....81.95

Complete sct coils for
Cockaday eircuit. Prop-
erly calculated and made
to wive best results on
this new cireuit.

wonder

VACUUM TUBES
Standard Brands—Cunningham,
Radiotron. Lvery one guaranteed
new and perfect. We will ship
brand in stock unless you speci-

fy otherwise.
B105 Detector TV200 C‘)OS(L

JBGH poooapooacoogoaoooogn

Bi12 Amplifier, UV

IR ooonnoooopnooooo00an 4.45

BI18 5-Watt Transmitter 7.70

Bi07 WDi11 (11, Nach.. 4.45

118l BI0I WIN2 Cl2. ach.. 4.45

BI102 TV199 (299. ach. 4.43
BI04 TUTING Adapter fits 19 ‘tub
Sandard S6eKet v vviiiieiiieareiaaas .43
B108 D11 Socket. .34
BI109 YWDI1 Adapter. 42

STORAGE *A" BATTERY
A high grade bat-
tery. Guaranteed for
three Years.
of best new mate-
rials. Full capacity.
The best battery
buy on the market.
Try one of these
batteries on your
scet for 10 days. 1If
at the end of that
time ¥ou are not
fully satisfied with the batten’ return it
'md we will refund the purchase m‘lce
B194 6 volt, 60 amp. size. Each 9.90
BI196 6 volt, 100 amp. Facli...$13.25

HOMECHARGER

BATTERY CHARGING RECTIFIER
Charge your battery at home over
night for a few cents.  Simply con-
neet to any 110 volt 60 eyele light
s(elet. turn on current and recti-

lier does the rest automatically.
Wit work for years without at-
tention,  Simple
: conneetions. Give

A dependable p b
ways on guard. Small and
compact, Weatherproof por-
celain cage. Lasily fastened
and connected, Underwriters
approved,  Lists for S1.10.

RADID SOLDERING IRON

¥ ':"‘ B540 $1.35

Soldered connections in radio sets pro-
duce better results. This guaranteed iron is
exaetly right for radio work. A neat solid
connection quickly and easily made. Oper-
ates on any lighting current 100 to 120
volts. 6 ft. cord with attaching plug. Length
13 ineches. Heats quickly, will not overheat,
OTHER STANDARD BRANDS RADIO

FREQUENCY TRANSFORMERS
B568 Our special—as good as any of

them .48
B562 Dubilier. Tach ............. 3.48
SEND FOR BULLETIN SHOWING
SENT FREE

COMPLETE ERLA LINE.
ON REQUEST.

b H a tapering
inferior, cheap condensers charge which bat-
offered. We guarantee them teries should
to please you or your money 4 have. You can
back. The vernier style has make it pay a
one  separately  controlled | profit charging
plate which bermits of the finest tuning. | vour friends
B825—14 plate 00023 mfd. ......... 5 2uto batteries
B824-—22 Dplate 0843 mfd, Long dmnecting
B826— 11 plate .00l mid. cords  with nair
of battery elins.
SURERIORIRADIOREIACICS . ) B20l Tor 6 volt hattery . ¥ ,3;2_95
Finest grade jacks. B203 I'or 12 It batt
N __-& Improved des =3y U S Walls URsa - 12.95
Best PLATE CIRCUIT « BATTERIES
~ Phosnhor You can make real sav-
springs. Silver con- ings on these batteries.
tact  points. Nickel finish, DMount on | Wo guarantee them to
pancls 1§ to 3y i equal any on the market
390 Open cireuit, Bach oo ... 36¢ | regardless of price. Ex-
B39! (losed o 45¢ life.  Don't
B392 ‘Two circunit. ..54e your money
B393 Single cireuit fllament control...52¢ | on cheaper inferior useless hatteries.
B394 Two rircuit tfilament eontrol....68¢ BI180 ?iLj{gull (]‘m-nsrt_\‘po, small size, ][8
cells, 2215 volts. Fach.......... o
SUPERIOR RADIO PLUG BI82 Tarte size, 5 taps 16%, 18, 101%,
B395 With Set 21 and 22 volts, Fach...........
serews for fastening = B184 TVariable Large Navy size. A1
cord. Iach..... 35¢ ° inches, & taps, giving range from 16 to
221 volts in 1% volt steps. Kach $1.70
STRANDED ANTENNA WIRE B[88 Cuombination Tapped 45 volts, 30
Cabled of tine copper sirands. Very flex- . <3 battery. Tapned to give 45,
ible. Iligh rensite strength. Best for aerials. 914 18 and 1614 volts. TTandles
B248 100’ cnil 58¢  B249 5007 coil $2.75 | hoth detertor and amplifier tubes. Fa. $3.28
ANTENNA INSULATORS TINNED COPPER ‘“BUS BAR’™ WIRE
B260  Rire Ix8%. Comno- Kize 14 tinned copper wire. Tor wiring
smun. metal eyelets. T\'.'n sets. Best size for neat job and easy
@ﬂ@-@ ................ t7¢ | soldering.
= BZ(‘% Ribhed Poreclain in- B957 Round, Ten feet for............ 12¢
B260 sulator, 2 i Ca._Ge | BYS8  Square. Ten feet for............ 14
Diozen ... 0 ... 350 SPAGHETTI
JEWELL LIGHTNING ARRESTER For covering connecting wires in sets.
B98I Bach.... For size 12 and 14 wires.

B955 Ifinest quality Dbraided and satur-
ated with best baked lustrous transparent
insulating varnish, 3 feet for 19¢
B956 Best quality braid and covered with
black insulating compound. 3 feet for..Se¢

RADIO SWITCH

BAKELITE TUBE SOCKET

Bt40 Standard base 39¢
B14l TUV199 base ...39¢

Moulded ¢f Zenuine red
brown bakelite. Lnuhn"
DOst  connections, Ir
table or panel mounting.
Neat and strong.

FILAMENT CONTROL RHEOSTATS

& ohm. Idach...38¢

20 ohm. Bach...40c

BI3I 30 ohm. Iach...44c

BI35 6 ohm Vemlm .95¢

3est grade. Will give

real service. Durable and

lasting,  High heat resist-

ing hase., diam. 2% in.

Tanered polished black knob 1347 diam.
Potentiometers. Nateh above rheostats.

Sawe high grade ennsuuctinn.
BISlL 200 ohm. RKach.
B152 400 ohm. Tach
STANDARD BRAND VARIABLE
GRID LEAKS
BI77 ¥reshman back
of panel style.
B[78 Freshmu
of mnanel styvle w
.00025 Condenser 79c
BI71” Freshman buse
mounting type with 00025 Condenser.

DUBILIER MICADON TYPE 601
28c  B507 025,

SWITCH CONTACT POINTS

Bmss polished nickel finish. All

have 9% in. long size 6-32 serews
and two nuts.  All prices the same.
Dozen (5 Hundred $1.00

Order by Article Number.
B360 1lead, %’ diam.; 34" high
B362 Tlead, 3-16" diam.; '4” high

B363 Head, 3-16” diam.; 1-16” hirh
Solder Lugs to Fit Contact Points

Also for connceting wires to s _
bhinding nosts. ete.
B3R5 Dozen 8¢ Hundred 30¢

SWITCH LEVER STOP

Brass polished nickel finish.
B386 Dozen I8¢ Hundred $1.05

SWITCH LEVERS

Very neat nolished bhlack com- £
positicn knob. Exposed metal §
parts polished nicket finish. §
Iritted with panel bushing and
two set nuts. A high grade

switel.
B38f 11" Radius. Each l4e
BINDING POSTS —
foniunar
“):f Drass, polished nickel g5~
Y& finish. Washer and 6-32
in. screw extending %

m.
B370 Large size—bar-
rel and knob 34”7 10;12.

B370-2-4
barrel and knob 9-16” Inn"
Large size with compo;

B287 Wach .............. Dozen .................
Cuts current on and off in- B376 TLarge s
stantly by a push or pull or  wire. Dozen
Very neat. Well made. Durable. Saves | B378 Smull size with hole for plmne Hn
tubes and batteries. or wire. Dozen...... ... 35¢
BARAWIK QUALITY HEADSETS
B770 Ter Set. 2000 ohms ..ooineieiieeiieeina.. $2.60

These headsets have proven on 1d tosts
very best on the market. The tone quality
an unusual volume. 'The receiver cases
finish with polished black ear pieces.
covered head band. Supplied with fH-foot c
were desizned to sell for much higher prie
and at our price are a wonderful bargain.
that you will he pleased with them.

a

STANDARD BRAND HEADS
B754 RBaldwin Type € with universal Jack plug..
B764 Trost, 2000 ohm
B766 Frost, 3000 ohm ........
B75! MMurdock 536, 2000 ohm ..
B752  Murdock 56, 3000 ohm ..
B768 RBrandes Superior, 2000 ohm .

Brandes Navy, 3000 chm

Comfortable fabric

ta be one of the
is excellent with
re fine polished

ord. These sets
es than we ask,
We guarantee

ETS

OUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFO MERS
B550 Tach.........
In quality of tone and Uﬁ%\?\.
volume of sound, the X
things a transtormer is
built for we guarantee it
to equal Or Ssurpass  any
other transformer. Noat
in  appearance. Carefully

made.
mounted with plainly marked binding post

Fully

connections. Wonderful results on one, two
or three steps without distortion or howl-
ing. A quality item in every respeet.

OTHER STANDARD BRANDS AUDIO
FREQUENCY TRANSFORMERS
Fresh, Clean Stock in Original Containers
B232 THORDARSON Ratio 3% to 1 $3.30
B233 THORDARSON Tiatio 6 to 1 3.70

.20

B553 Aceme. Tach..................
TRICOIL RADIO FREQUENCY AMPLI-
R FLYING TRANSFORMER

B360 Tor 201A or 301A
TS nooonpanooosooo 1.58

B361  For 199 or 11 or

12 Tubes ..........

This transformer will produce
wonderful results in any type
of regular or reflex radio fre- [
quency circuit. Perfect for one, two or [
three stages. Compact, convenient form,
easily mounted. Range 1735 to 600 meters.

CABINETS
Fine looking cabi-
nets solidly built.

Blegant hand rub-
bed dark mahofany
finish. You will be
proud of your set
mounted in one of
these cabinots. =
Hinged tops. Front rabbeted to take panels.
T’anels not included. Prices are transporta-
tion paid. Note that our prices are prepaid.

Panel Inside DDimensions| Art. Price

Size High | Wide|Deep| Neo. | Each

a7l 77| B420 | $1.95

i 7| B42. 2.45

71 771 B423 3.20

Ve 77| B426 3.45

") 771 B425 3.85

7| 77| B429 4.35

3157|771 B43I 5,50

ot 1')%" 107| B428 3,55

12X14” ll 13%7110”] B430 4.00
RAD10 "BAK ELITE’ PANELS

Notice our very low prices on this fine
quality material. We supply genuine Bake-
lite, Condensite Celeron or Formica, all of

which are materials with practically iden-

ticat mechanical, chemical and electrical
properties.  Machines well without chip-
ping.  Highest mechanical and diclectrie

streagth,  Attractive natural polished black
finish which can be sanded and oiled.

Panel | &7 thick [3/16”thick | 14 "thick
Size | Art. Art. Art.
Inches | No. Price |INo. Price  {No. Price
ix 7 B450 $.55; B460 $.89, B470,81.15
4x101%4 | B451 .86| B461 1.10| B471 1.73
Txlt B458 1.38 B468 1.73| B478 2.76
7x18 B453 1.78| B463 2.271 B473 3.56
Ix21 B457 2.05| B467 2.65( B477 5.10
Tx21 B459 2.42| B469 2.97

X286 B462 3.25

9x114 B454 1.85| B464 2.35| B474 3.56
12x14 B455 2.42' B465 2.97 1 B475 4.78

COMPOSITION DIALS
B92! Diam. 2 in. for 3-16 in. shaft. Fa.l6e

B922 Diam. 2 in. for ¥ in. shaft. Ea.l6e
B923 Diam. 3 in. for 3-15 in. shaft. 1%a.22c
B924 Diam. :2 in. for 14 in. shaft. 15a.22¢
B925 Diam. 3% in. for % in. shaft. Ka.27¢

ILnulsnme (Im]s moulded in onc piece of
pnlls)w\l blaek commposition. 2 inch size has
2707 seale marked (0 to 100 finely engraved
in contrasting white cnamel. 3 and 37%
inch size have 180° scale marked 0 to 100.

INDUCTANCE SWITCH
B288

SUPERIOR
v

Lach
Quick

z securely
mounted by drilling one
hole.  Only Lknob and

- nointer show in front of
panel.  Connections can
he soldered before fast-
cning  switeh, making

o assembly  much  casier.

B2t1 [Iloward 6 chm Plain Rheo. Ka. .85
B212 Iloward 6 ohm Ver. Rheo. Ba..1.25
B213 IJoward 235 ohm Plain Rheo. .85
B214 Iloward 25 ohm Ver. Rheo. 1.25
B215 Howard 10 ohm I’lain Rheo. Ka. .85
B216 Howard 40 ohm Ver. Rheo. Ba..l.25
Howard 200 ohm Potentiome-
BEl coogoggoonacopoancoganana 1.25
oward 400 ohm Potentiome-
IHYN cocanonooaaooccasooaccancn 1.69

NICKEL PLATED BEZELS

Diameter % inch. ach.

bDiameter 1% inch.  Iach.

STANDARD BRAND LOUD SPEAKERS
AND UNITS

B613 Darawik Special .............

B6I5 Tathe T.oudspeaker

BG6I6 Atlas Loudspeaker ...

B612 Alagnavox R3 Loudspeake

B614 Magnavox M1 Loudsheakel

B617 DMusic Master Loudspeake

B755 Genuine Daldwin type € u

BGI8 Drandes Table Talker

B620  Baldwin Toud Speaker

B608 Atlas Unit. Tach ...........

SEND FOR FREE BULLETIN

SHOWING PRICES ON APP

RATUS NOT LISTED IN THIS AD

B =

: THE BARAWIK CO.

Chicago’s Original Radio Sup-
nly House. Beware of Imitators.

| 102 South Canal St., Chicago, TIL

wWwWw americanradiohistorv com

N e e o e = Mo gy e R R R RN BN e R o m e n A



www.americanradiohistory.com

224

The Na-ald Super-De Luxe Dial is the erowning achievement of dial design and
manufacture. It is a truly beaut.ful creation, which gives that final touch of dignity
and attractiveness to the quality set.

All Na-ald dials express beauty.
fectly and help to tune.
and marked with a permanent, twilliant white.

Na-ald dials are made of genuine Bakelite, with patented construction. They
are trued with a diamond and provided with a generous-sized, positive-gripping set
screw. No special screw driver s required for setting. 5

Na-ald Suner-De Luxe (with large knob)...

Na-ald 37g” Diai .

Na-ald 3”7 Dial ... , or 3 for 1.00

Na-ald 2” Dial ... 35¢, or 3 for 1.00
The new rotogravure baoklet, “IVhat to Build” now packed with each Na-ald prod-
wuct. If your dealer’s stcck hasn’t this, send cover of any Na-ald carton or 15¢ for 1t.

ALDEN MANUFACTURING COMPANY

PEPARTMENT K, SPRINGFIELD, MASS.

e s - e
g!!ili.u'mIIlih-mulliilmmm:'....'umHiumm;;;iul A A L D ::;...mﬁ??;.uuﬂﬂﬁ'.m.ﬂ.u:;...u!mﬁ:::.]uu ulil
e d

They have generous knobs which fit iingers per-

75

n’t blame summer static when it is the -
fault of your dry cell “B” Battery—use

SUPER-DUTHO

Hechaygeable Storage

‘B’ BATTERIES

They give a constant plate current superior to any other
“B” Battery—at a much lowet price. Dutho“B” Batteries
have every essential of any good battery and many exclu- /
sive features. Super-Dutho (T'ype L) has special Hydro-
meter, which shows exactly how and when to recharge.
No more guesswork necessary. Upon receipt of purchase
price, shipped anywhere, fully charged, but dry—with

solution in separate container.

Duthoid $1.80

Chemical o
Rectifier

volts at one time

Write for booklet on Storage “B” Batteries

DURKEE-THOMAS Products Co.

1228 Falsom Street, San Francisco

You need this “B”’ Battery to get
perfect reception — loud —
clear— uninterrupted

DEALERS
Write for Special
Dealer Proposition

Here’s what they
cost you delivered

Super-Dutho
3500 ma hours

24 v $9
45v$17
S0v $32

S Type Dutho
750 mahours
24 v $5
45v $9
90v$17

"BBATTERY

P LT

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

WWW americanradiohistorv com

Graduations, placed on the bevel of Na-ald Dials, are even, .
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The Effect of Fog Upon
Radio Signals

(Continued from paye 187)

AR e

ST R

from the broadcast slations, although the
signals {rom the government station NAA,
at Arlington, Va., on 2,650 meters, were of
normal intensity on the same receiver. It
was also possible to tune in the signals of
ships and shore stations on 600 meters, but
they were of considerably less than normal
intensity. It appears that the signals from
the stations transmitting on the longer wave-
length are less affected by fog than are those
on the short wave-lengths. However, these
observations are not conclusive since station
NAA and many of the ships employed sev-
eral times the power at the transmitter as
the broadcast stations.

FOG ISOLATES STATION

The second series of observations 3ivere
much like the first, except that they show
how fog in the vicinity of the trans-
mitting station will prevent signals carrying
to any great distance. The setting for these
observations cmbraces threc transmitting
stations as follows: Station 3ZZ, at Cra-
dock, Va.; station 3ACK, at Portsmouth,
Va., three miles northwest ol station 3ZZ;
and station 3BNU, at Bethlchem, Pa., about
300 miles north of 3ZZ. Communication
was established between stations 3ZZ and

3BNU with 3ACK listening in also to
3BNU during the procedure. After an
hour of unbroken communication between

3ZZ and 3BNU, the air in the vicinity of
3727 suddenly became dead. The signals
from 3BNU could no longer be heard at
3ZZ, and at this point 3ACK reported to
3Z7Z that he could still hear the signals of
the distant station 3BNU and that 3BNU
was reporting the fact that he could no
longer hear the signals of 3ZZ. An inves-
tigation disclosed the fact that a very heavy
fog had drifted in from Dismal Swamp
engulfing station 3ZZ and was heading in
the direction of station JACK three miles
away. The operator at 3ACK continued
hearing signals from 3BNU and other dis-
tant stations for perhaps half an hour when
the fog had reached his station with the
same effect as that experienced at 3ZZ.

SWAMP PRODUCES PECULIAR
INTERFERENCE

The third series of observations disclosed
the fact that a large expanse of swamp
land in the vicinity of a transmitting station
is one reason why receivers several hundred
miles away can hear the signals consistently,
while others located between 50 and 100
miles from the station are unable to pick
up the signals.

The presence of Dismal Swamp has al-
ways been a bugbear to the consistent oper=
ation of station 3ZZ in preventing commu-
nication, after sunset, with stations located
about 50 miles distant on the opposite side
of the swamp. Communication in the day-
time was not affected by the presence of
the swamp. No fog is present in the swamp
in the daytime under ordinary conditions.

In order to learn more about this peculiar
effect, arrangements were made for a test
with station 4EK in LElizabeth City, N. C,
directly across the swamp {rom station 3ZZ
and about 35 miles distant. The operator .
at 4EK remained on watch at his instru-
ments, standing-by for the scheduled call
from 3ZZ every half hour beginning at
about 4 p. m., and continuing until well
after sunset. As long as davlight lasted,
communication was very consistent, but
about two hours after sunset, which is the
time fog usually appears in the swamps, it
was impossible to p.ck up signals in either
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ULL voltage battery current all the time! That’s
what you want. Westinghouse Radio Storage Bat-
teries will give it to you. No more operating with run-
down batteries! No more sudden drops in battery volt-
age! No more throwing away worn-out batteries!
Westinghouse Batteries last. They hold their charge.
They can be easily recharged. There’s a size and type
for every radio need. Built by Westinghouse, you know
it’'s RIGHT!
Westinghouse (BYSTALESE Batteries have one-piece clear glass cases, with solid glass cell
partitions and high plate rests (deep sediment spaces). Perfectly insulated against current
leakage. ‘““A” Batteries. 2 volts, for low-voltage tubes, such as WD-11 and WD-12. 4 volts,

for tubes like UV-199. 6 volts, for tubes UV-201A or C-301A. Also rubber-case types.
“B” Batteries. 22 volts. Regular and quadruple-capacity types. ‘C” Batteries in 6-volt units.

WESTINGHOUSE UNION BATTERY CO., Swissvale, Pa.

WESTINGHOUS

RADIO

((A” ((B” and ((C”
5

BATTERIES

www americanradiohistorv com
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Specializing in the manufacture of

BRASS V. T. SOCKET SHELLS

in quantities of 10,000 or more.

ni”f?;’mr'rfi’mb;;

e
e

k

BrRASS AUTOMATIC SCREW MACHINE PARTS

Quick Deliveries, Guaranteed Accuracy
and prices which will interest you

Send Sample or Blue Print for Estimate

THE TORRINGTON MFG. CO.
TORRINGTON, CONN.

conN WSLTM
WED L 7z,

B Tl N g
et
o 4 63
-
z ’:_Y_'}’ 3 o
i

g

Demand the - This Testing
Weston Instant Voltmeter for Your
Change Plug Table
s Take no substitute. In- Ranges 774 and 150 volts.
. sist upon the Weston  Weston built, insuring
Prolong the Life— Instant Change Plug. In-  lifetime service and sat-
by operating tubes at correct filament terchangeable in 2 sec- 1sfact}011, _One _of seven
voltage. This Model 301 Weston Volt-  onds. No tools. Its supe-  described in Circular [.
meter costs litle more han 2 "¢ riocity admitted every-  Write today for full par-
good reception. Casc diameter 3% in. where. Get one today. ticulars.

WESTON ELECTRICAL INSTRUMENT CO., 173 WESTON AVE,, NEWARK, N. J.

WESTON

' STANDARD - The World Over e

4*
==

9 ¢s 5 Tube Super Tuned Radio Receiver $120.00.
DUCK S Extreme simplicity of operation, wonderful selectiv-

ity., unmatched tonme and maximum volume. The finest

workmanship and highast quality instruments characterize this receiver. Backed
by 16 years of continuous radio experience. Sold on money back guarantee.
4 Tube “Bear-Cat” Tuned Radio Receiver $95.00. Same workmanship
and quality of instruments as in our 5 tube set.
Jobbers and Dealers, write for literature and proposition. Literature mailed to
anyone on request.
Our 256 page radio catalog Neo. 16 mailed for 25¢ in coin. Not sent otherwise.

| The William B. Duck Co,, Dept.3 711-12 Adams St., Toledo, Ohio

Electrical
Indicating
Instrument
Authorities
Sincel888

BATTERY CHARGER $7.75
Electrolytic tvpe—Noiseless—Direct or alternating
current—no bulbs or contact points to burn out.

Chardes auto batteries. Sold direct to you from The Supreme Insulation

i Panels, Dials, Sockets, Knobs, Insulators
WESTERN RUBBER MOLD CO. AMERICAN HARD RUBBER CO.

907-913 W. 19th St. Chicago, IiL. 11 Mercer St. New York

WWW.americanradiohistorv.com
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direction and repeated calls on schedule
failed to bring any response.

At about 10 p. m., after all attempts at
re-establishing communication had f{failed,
the operator at 3ZZ tuned in station 2RK in
Brooklyn, N. Y., who, to the astonishment
of the cperator at 3ZZ, was communicating
with 4EK in Elizabeth City, N. C. The
signals of station 4EK were strong and con-
stant at station 2RK in spite of the f{act
that they could not be heard at 3ZZ. This
condition would tend to indicate that the fog
of the swamp deflected the waves so as to
produce a “shadow” similar to that produced
by a high mountain. Station 3ZZ being in
this shadow could not hear the signals of
4EXK, although they were picked up with
good intensity in Brooklyn, N. Y., about
300 miles away. The waves were going
right over our heads, but did not seem to
produce any effect on the ether in our loca-
tion in the shadow. This theory was fur-
ther strengthened when communication was
established between station 3ZZ and station
4BY in Savannah, Ga., a few minutes later.
This time the signals {rom station 3ZZ
were going right over station 4EK without
being heard, although they were reported
strong and steady at Savannah.

While this report is not intended to em-
phasize the presence of fog as a cause of
fading radio signals, it is plain to see from
the foregoing observations that a heavy fog
shifting about the vicinity of a broadcast
station will have a tendency to cause the
signals to fade badly at the distant receivers.
These observations are in no- manmner con-
clusive, but they are very significant and
should {furnish a basis for further investi-
gation along the same lines.

[T

New QRA’S

(Continued from page 185)

2AHK-—Nelson  Palmer, Roose-\'elt
Apts., Poughkeepsie, N. Y. 5 watts C.W.
Will QSL all crds.

9DWV—Sam Woodson, Jr.. RFD 4,
Box 2, Liberty, Mo. 10 watts C.W. Pse
QSIL.

3HI—Ailton W. Hickman, 81 Cove St.,
Crisfield, Md. 2 watts C.W. All crds
answd.

SAPM—Tom Serur, Box 146, San Mar-
cos, Texas. 5 watts I.C.W. Reports on

sigs appreciated. Will QSL.

8DMA—Vernon S. Foote, 1442 Milton
St., Grand Rapids, Mich.

SDOW—Robert S. Brown, 521 S. Paris
Ave., Grand Rapids, Mich.

5WC—(re-assigned) J. B. Gaines, 724
S. Winnetka St., Dallas, Tex. 10 watts
C.W. and Fone. QSL’s answd.

4DY —(re-assigned) David ¥Walker, 836
E. Anderson St., Savannah, Ga. 50 watts
C.W. All crds answd.

9EJN—Frank H. Barrett, 1637 Cook
St., Denver, Colo. Will QSL all crds.

3S8J—James Lazzatti, Box 34 Finderne,
N.J.

8AJF—(re-assigned) Edward Roy,
3802 Dover Ave., Cleveland, Ohio. Will
QSL all crds.

Correction—3MD (Portable 3KB) S.
Sabaroff, 2936 W. Norris St., Philadel-
phia, Pa.
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Stations You Want
When You Want Them

At one time or another you have heard most all of the big stations.
That proves your set has the power to reach out and get them. But
can you hold them? Do you have to retune constantly?

Steady current in the plate circuit will help you. Willard B’s
give you this type of current, because they can be kept at full
capacity at all times, and they are practically free from the internal
electric leakage which causes unsteadiness in some batteries.

Willard Radio Battery equipment all the way through the set is
the ideal line up. That’s why so many Broadcasting Stations use
Willards in their own receiving sets.

Your Willard Service Station or Radio dealer will be glad to
demonstrate the superiority of Willard Radio Batteries. Ask him
for booklet “Better Results from Radio,”” or write direct to the
Willard Storage Battery Company, Cleveland, Ohio. In Canada,
Willard Storage Battery Company of Canada, Limited, Toronto, Ont.

Re ca.rgal

Have you heard WTAM,
Willard's own Broadcasting
Station? Wave length 390
meters.

Wwww americanradiohistorv com
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Willard B Batteries

Willard Rechargeable B Batteries are made
in two types, one of 2,500 m. a. h., the other
of 4,500 m. a. h. capacity. Each of these
types can be purchased in 24 or 48 voltunits,
Glass jars enable you to see the condition of
your battery at all times and help prevent
electrical leakage.

Willard A Batteries

Good A Batteries are as important as good B
Batteries. There are several types of Wil-
lard A Batteriesin a range of prices, includ-
ing the Willard All-Rubber A Battery, with
rubber case and Threaded Rubber Insula-
tion. Capacities from 90 to 120 ampere hours.

For Peanut Tubes

A leak-proof, noise-free storage
battery that costs little, lasts for
years and has rany advantages
over the ordinary peanut tube bat-
tery. See your Willard Dealer, or
send for descriptive literature.
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WM. JUSTICE LEE
JACKSONVILLE,FLORIDA
P.C.BOX 373

Merch 7th, 1924.
‘The Electric Specialty Go.e
Stamford, Coun.
Gentlemen:

You will be interested to hear of the results Obe
tained from the type 11-A 1000 volt, 300 watt motor gen-
arﬂior set purchased from you thru the Chase Co. Jackson-
ville.

This little generator operating at Radio 4XE, has
furnished the plate current for 2-way communication with
amatsur stations in Canada, Porto Rico, France and Folland.
When you conzider that such a distence of over 5000 miles
can be spanned with a power supply of sctuslly 330 watts,
(10% overload) and that this motor generator set does ths
worK in first classs manner, it seems quite remarkeble.

We believe the Hsco generator to ve the best and
most conservatively rated of a:y~e have used todate.

You may use this letter if you pleace.
Yours truly,

Gooper &nd Lee
Owners o*f/i‘.xperimental

Gl

TRADE ¢4 ESCO ” MARK

Quality always Supreme
ELECTRIC SPECIALTY COMPANY
STAMFORD, CONN.;- U. 8. A,

Station 4XE
WIL/MP

233 Fulton Street

THE ULTRADYNE and—
‘“Modulation”

The ULTRADYNE is the improved Super-Heterodyne, that
employs the special system of “Modulation” as developed in
a famous r=search laboratory by ROBERT E. LACAULT,
A.M.ILR.E, one of the best known Radio Experts in America
and Associate Editor of RADIO NEWS.

The ULTRADYNE is the latest word in high powered
RADIO sets. The Modulation system amplifies the weak
signals to such a high degree that the faintest impulses on the
Aerial are magnified and made audible in the Loud Speaker.

The CONSRAD Pattern No, 10 tells you how to build the
U;TRADY NE. It includes Blueprints for Drilling the panel,
wiring diagrams, etc,, all complete, ready for the man who
wants to build this set.

PRICE

50°

POSTPAID

e T R T
. USRS
- iy (0 1

Pattern No. 10 consisting of full sized Blue-
print 18 x 29 inches, four page instruction
folder with constructional details; in two
color printed envelope. 9 x 12 1inches.

vy
THE CONSRAD COMPANY, Inc.

New York City

INTHEFOREFRONT

Tuska Superdyne, four tubes, Dpro-
duces astonishing results in distance-
zetting. High quality, too. Why use
eight tubes when four are plenty?

1USKA

TRADE MARK
REG US.PATOF £

RADIY,

Automatic Plugs

Instantaneous connection. Just insert
cord tips. No tools. Nothing to take The C. D. Tuska Co,
apart. Price ........vu.eein... 80¢ Hartford, Conn.

Consolidated Inst. Co. of America.ine.
41 East 42nd St., New York

TUSKA RADIO

WWW americanradiohistorv com
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THE GOODYEAR RADIO CLUB

There is in existence among employees of
the Goodyear Tire and Rubber Company an
organization known as the Goodyear Radio
Club, which has a membership of approxi-
mately 200.

The members range from the office boys
to the executives, and include members of
the sales force, as well as of the engineering
department.

The club has in process of construction a
special laboratory where the educational de-
velopment of its members and the actwve
research on the part of the engineering pro-
fession represented in its personnel will b:
carried on. The club has, and expects to
entertain, national speakers of repute in the
field of radio broadcastiug.

“LISTENING IN” IN LOMBARDY

The Italian society “Amici del’Arte”
has constituted a new branch of its activ-
ities, the “Radio Club Lombardo,” with
headquarters at Milan, via Amedei 8, and
with sections in other cities and towns
of Lombardy.

It appears to be the intention of the
organization to encourage students and
amateurs of radio communication, to ad-
vance the adoption and improvement of
radio, promoting and supporting the erec-
tion of well-organized distribution sta-
tions and obtaining for the members of
the club all possible facilities for the pur-
chase of apparatus and for obtaining the
necessary license, etc.

The society’s activity is so far seriously
limited by the fact that while a person or
an organization may purchase a radio
outfit, it has been up to the present time im-
possible to obtain the Government's sanc-
tion to use it. The scope of the new club
will, therefore. undoubtedly be more
educational than otherwise, until the
Ttalian Government announces its deci-
sion relative to radio work in this coun-
try.

This club would be interested in receiv-
ing any publication on radio activities in
the United States, Consul C. Carrigan
reports.

‘CANADIAN 4CR GETS ACROSS

A radio message transmitted by Canadian
Amateur Radio Station 4CR, operated by
B. G. Jones, 588 Lipton Street, Winnipeg,
was picked up by F. C. Hogg, 57 Bishop's
Road, Highgate, London, England.

This is the first instance that a Manitoba
station has bridged the Atlantic and ama-
teur radio officials now- look forward to
establishing two-way communication be-
tween Winnipeg and the Old Country on the
restricted low wave-length.

Station 4CR has been heard in Alaska
and Mexico, and was the first station to
pick up signals of a trans-Atlantic amateur,
having logged 8AB at Nice, France.

DENMARK TALKS TO CHICAGO

What is thought to be the first actual
radio message sent from Denmark and de-
livered in Chicago was received May 11, at
1:30 a. m. central standard time. It was
for Mr. Lawrence W. Mammen, a certified
public accountant. The message was sim-
ple, reading: “Brother Alfred and family in
Denmark send best wishes. Please confirm
reception by letter.” This message was
picked up and telephoned to Mr. Mammen
by amateur station 9XBF, also called 9BT,
operated by Mr. E. C. Page at 725 Noyes
Street, Evanston, 11, It was received from
Cambridge, Mass.. Station 1XAH relaying
it from the British Station SGV. The Dan-
ish station sending the message was not
given.
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ND Prof. Michael Pupin of Columbia University says: “What the amateur

really needs to know is which one material will give him the best and most last-

ing service. Probably the best way for him to discover this ideal material is for him
to find out what the great makers of really dependable radio sets are using.”’

Judge radio insulation as Prof. Pupin suggests and you are sure to choose Formica.
A product is known by the customers it keeps and from that standpoint Formica
leads all the rest in radio insulation. :

Amateurs everywhere know these facts. They know that Formica gained its position
by more uniform quality, better finish, and by leading the trade in the development
of beautiful new finishes like Mahogany, and advances like the production of a
panel with an absolutely pitless surface.

Dealers feel the pressure of the universal popularity of Formica in their stores every ‘
day. They find Formica service, Formica advertising and sales helps, the best in the
business.

THE FORMICA INSULATION COMPANY
4618 Spring Grove Avenue, Cincinnati, Ghio

Sales Offices

50 Church St., New York, N. Y. 1210 Arch St., Philadelphia, Pa, 516 Caxton Bldg., Cleveland, Ohio
422 First Ave., Pittsburgh, Pa. 1026 Second Ave., S. Minneapolis, Minn. g S. Clinton St., Chicago, IlL

1142 Granite Bldg., Rochester, N. Y, 585 Mission St., San Francisco, California 708 Title Bldg., Baltimore, Md.
419 Ohio Bldg., Toledo, Ohio Whitney Central Bldg., New QOrleans, La. 47 King St., Toronto, Ontario

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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7. RAaBAT Seniol

A Rechargeable Wet 'B*Battery. Capacity 2800 Mil-Amp

MILLER

The Ideal

RADIO HORN-

Miller Radio Horns of inert, cellu-
lar rubber with a hard, reflecting out-
side surface, give ideal acoustical re-
sults with any instrument. They give
utmost assistance in the reproduction

of natural tones throughout the audible
range. '

Durable and beautiful, these horns are
not affected by any weather or climatic con-
ditions. Will not chip, peel, warp or crack.

Made in four standard sizes in-any quan-
tity desired, or specially built according to

specifications. Qur prices are competitive.

The Miller Rubber Co. of N. Y.
AKRON, OHIO

A g Wet ‘B C ; A
R“harge?zh_lﬁzp.ﬂ B' Battery. .Eipagggﬂﬂ Mil-Amps.

Your Ultimate ““‘B’’ Battery
The Rabat (Acid Type’

If a battery is worth having it should be built right. That means proper
construction making it trouble-proof. It means ability o give effective
continuous service. And it means good appearance as well as quality at a
reasonable price. That is the sory of the RABAT—known for its long
life, its high continuous voltage znd the ease with which it can be charged
from the ordinary house current. Being built right you can depeand upon
it. Its reasonable price and its Jow tost of upkesp makes it an economical
battery to buy. Sold at the majority of radio stores.

Prices F. O. B. Clevéland, Ohio

If your dealer cannot supply you
give us his name or order di-ect.

The Radio Rabat Company
714 Bangor Building, Cleveland, Ohio

; s e |
—ECELLSVOLTS 5()@9
48 VOLTS 5171-8

SR

Radio Wherever You Go
Dacation—Outing—Touring

This vear go with Radis. Camp, fish, hunt, tour with Radio. Make
vour vacation complete. Liven up the rainy days and long, dull
evenings. Take the new, wonderful Ozarka Portable, Long-Distaace
Receiver with vou. Get the sborts returns—the concerts—the special g,
features of hundreds of broadeasting stations. And, best of all, you'll
have it for home use when you return. Ozarka ic built for long dis
tance—1000 miles is not unusual. Simple to operate. Convenient and
light to carry. Only weighs 15 Ibs. comblete, Caue i3 16x10x5 inches.
Completely equipped with aerial, “A” and ‘‘B’" Batteries, three Ne.
199 tubes, and one set of head bhomes. Ready for instant use.
P'rice complete ready to listen in, $65.00. Extra phones, $5.50 "
Big demand. Order at once. Send $10.00, pay balance on d,-.-ﬁﬁ
delivery. Satisfaction guaranteed. e 7

Local Representatives Wanted

Ozarka Radio offers the greatest opportunity to make
money, Big market—easy sales. Over 1800 Czarka i\
Agencies now doing wonderful business. Some territory
now open. You're interested, so write today far the

!-.!,u _.!f '_."“.' I.J
Ozarka Plan.”” Don’t fail to give name of your county.

I

.

e RABAT Juniors3%6

O0ZARKA, Inc., 63 North Peoria

www americanradiohistorv com
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This proves again the high value of the
amateur service and their international or-
ganization, that makes such a practical test
possible.

PLEASE NOTE!

Would like to communicate with H. B.
Blackman and Albert Glaser, both commer-
cial brass pounders. .

A. L. Faraco. RMlc, U. S. N.
U. S. Naval Radio Station,
Guantanamo Bay, Cuba.

Calls Heard

2AKJ, FREEHOLD, N. J.

1ADN, 1AEZ, 1AT, 1AGH, 1AHZ, 1A], 1AJZ,
1AMI, 1ANR, 1AOB, 1ABM, 1ARH, 1ARP,
1ARY, 1ASD, 1ASF, 1ATJ, 1AUR, 1AW, 1AY,
1BCD, 1BDI, 1BEL, I1BER, 1BES, 1BET, 1BGA,
1BGN, s 1BKQ, 1BNG,
s , 1BOQ, 1BQD, lBgM, 1BRB,

. 1BRQ, 1BSZ, 1BTT, 1BVR, 1CAB, 1CDO,
1ICGR, 1CGS, 1CIK, 1CJH, 1CKP, 1COP, ICRE,
1CRU, 1CSW, 1CTT, 1CUH, 1FD, 1CL, 1HN,
11V, 1KX, 1LC, 1LT, 1MC, 1MX, 10E, 10N,
1RD, 18U, 1VC, 1VV, 1XXA, 1XM, 1XZ, 1XB,
1YD, 1XK, 1BQQ, 1ER, 1ASK, 1ARP, 1BZL,
1AMM, 1BOQ, 1JV, 1AV], 1AW, 1AFP, ITV,
1HR, 1HX, 1GS, 1CUN, IKC, 1AZ, 1VA, 1KW,
1BOXK, 1C1B, 1BEP, 1AJX, 1AZT, 1AR], 1CMP,
1BLN, IGR, 1AFA, 1EZ, 1RR, 1UQ, 1CPI, 1ZH,
1ASU, 1AXO, 1UO, 1UJ, 1BRK, 1AYI, 11J,
1AJT, 1WO, 1AQM, 1CI, 1AQY, 1BVD, 1CPA,
1CSX, 1MQ, INT, 1BBE, 1ACB, 1XK. 2s too
numerous to mention. 3AAO, 3AB, 3JACY, 3ADV,
3AEC, 2AEN, 3AHP, 3AHV, ., 3ALM,
3ANO, 3AQR, 3ARO, 3ASV, 3AWA, 3BCH,
3BD, 3BFW, 3BIF, 3BL.Q, 3BMO, 3BMZ, 3BQX,
3BRC, 3BRW, 3BSS, 3BTR, 3BUC, 3BV, 3BVA,
3BVC, 3BVL, 3CAH, 3CBB, 3CC, 3CEL, 3CHG,
3CS, 3DS, 3BZ, 3DZ, 3EB, 3FP, 3GN, 3GT,
3HK, 3II, 3JJ, 3LD, 3MB, 3PG, 3PS, 3PZ,
30W, 35U, 3TB. 3TJ, 3WW, 3XM, 3YV, 320,
3ZV, 3ZW, 3ZZ, 3]JT, 3AEK, 3CAQ, 3CE]J, 3UK,
3CCX, 3ABJ, 3CEZ, 3IW, 3ALN, 3BTI, 3CFI,
300, 3ACC, 3JY, 3AEZ, 3AS, 3YP, 3BCN,
3AJW, 30M, 3ALE, 3ZAX, 3ADN, 3MV, 3TA,
3U7, 3IA, 3TF, 3BA, 30], 3CHH, 3BVL, 3ZI,
3BDU. 3XI. 3AFP, SB\V{‘, 3BUS, 3EK, 3ZT,
3IBMS. 3CTB, 3ADA, 3BTA, 4AF, 4Al, 4BA,
4BQ, 4BX, 4BY, 4EA, 4EB, 4EF, 4EL, 4EP,
4FA, 4FG, 4FT, 4HS, 4KC. 4KI, 4KZ, 41T,
4MB, 4NV, 40QF, 4LJ, 4AH, 4CJ, 401, 40Q,
4EQ, 4JR, 4RR, 4ER, 4EB, 4DB, 4PD, 4ABW,
4HN, 4Z1., 4FZ, 4JK, 4HI, 40L, 1CS, 4IT, 4LA,
SAIR, 5AJP, SAP, $DN. SEK, SER, 5J0, 5JS,
57V, SLB, 5M0Q. 5UP, 5VV, 5XK, 5XA, 5ZAX,
5HK, SAKN, 5KM, 5AMJ, SAFQ, SHL, SADH.
5ACM, S5AEC, 5NV, 3ABY, 5AMH, 6CK, 6CNH.

6AT, 7SC, 8AAF, S8AAL, 8AA, 8AAJ, 8AAL.
8AB. S8ADH, S8ABIL, S8ADA, B8ADIH, B8AEA,
SAEN, BAFN, S8AFQ, 8AFU, 8AGC, B8AGG,

3AGQO. 8AGQ, SAHA, SATA, 8AIG, 8AIK, SAIM,
SATQ, SAJB, 8AJH. 8AJP, 8AJT, 8AJY, 8AKQ,

SALF, SALT, SAMC, 8SAMM, 8AMQ, 8AMR,
SAMU, 8ANM, SANP, SAOK, SAOL, 8AOS,
SAPN, SAPT, SAQA, SAQV, S8ARB, 8ARD.
SARTF, S8ARIL, S8AVT, 8AWF, 8AXX, 8BAU,
SBAY, S8BBF, SBBT, SBBU. 8BBW, 8BCH,

SBCI,YSBCK, SBCP, SBCU, 8BD4A, SBDB, 8BDP,
SBDR, SBDV, 8BET, 8BEK, 8BF, 8BFC, 8BFM,

SBFQ, S8BFR. 8BFU, 8BFY, 8BGE, B8BHF,
SBHU, SBIA. 8BIQ, 8BTX, 8BK, 8BKI, 8BKY,
BRLG, SBMB, S8BMF, 8BMH, 8BNK, S8BNH,
3BNN, SBNY, 8BOA, 8BOD. 8BOM, 8BOW,

SBOY, 8$BOZ. 8BP, 8BPH. 8BPN. 8BOL, 8BRM,
SBRT, SBRU, 8BRX, 8BSF, §BSI, 8BTV, 8BUX,

SBVD, S8BVR, S8BVT, 8BVX, 8BX, 8BXH,
SBNM, 8BXT. 8BXV, 8BXX. 8BYT, 8BYN,
8BYO, 8BYD, 8BZC, 8BZD, 8CAZ, 8CCQ,
SCDD, 8CDC, 8CED, 8CET, 8CEJ, 8CEO, 3CF,

8CFD, 8CTP, SCFQ S8CFS, 8CEJ. 8CGU. 8CGV,
8CGX, SCHB. 8CIA. 8CJC, 8CKF, 8CKO, SCLT,
8CON, 8CP. 8CPK, 8CPX, 8COH, 8CRB. 3CRW,

3CSE, sCTD. SCTP, 8CTZ, 8CUQ, 8CUV, 8CUX,
SCVT. 8CZZ., SDAA, SDAE, 8DAJ, 8DAT,
SDBF, 8DHBI. 8DCI. 8DDT, 8DDY, S8DEC,
aDED, $DGT. SDGN. $AGQ. 8DGV, 8DIE, 8DIIL
&PTD, &DTF, S8DJR. SDKI, SDKL. 8DLA,
SDT.H, 8DX, 8FO, 8FM, sFU. 3GP, 8GU, 8GZ,
SHD, SHG. SHF. 8HJ, 8HN, 8IJ, 8JJ, 8KG.
SKH, SKJ, SMT. S$MZ. SNB. 8NZ 80D,
SOM. 08, sPD, SPJ, 8PI, 8PT. 8QD. 80K,

gRT, 8RM, 8RR. 8RY. 8SD. 8SE. 85]. 8TC, 8T]J,

8TT, SUE. SUF. SUP. 8VP. 8VO. SWA, 8XE.
SYAE, 8YN. 8YR. 8ZD, 8ZP. 8ZQ, 8ZZ, 9AAR,
9ADC, 9APY, 9AEM, 9AGB, 9AGL, 9AHT,
OAHY. OAIM, 9AIO. 9ATP, 9AMB. 9AMU,
9AND, 9ANP, 9ANY, 9APS, 9AQV, 9ARP,
9A®D. 9ARH, 9ARP, 9ARS) 9ARU, 9ARZ.
9ASE, 9ASH, 9ATZ, 9AHV, 9AVN, 9AWR.
9AWT, 9AZH. 9BAC, 9BAK, 9BAZ  9BBI.

9RBK. 9BCB, 9BCI, 9BDE. 9IBED, 9BEN, 9BEZ,
9RFF, 9BHD. 9BHH, 9BHR. 9BJT. 9RTR, 9BKU,
9BT,F. 8BLY, 9BMF. 9BMO, 9BMU. 9BOO,
9BRK, 9BRX. 9BSD. 9BSP. 2BSZ. 9BUC, 9BUO,
9BYZ, 9BWV. 9BYF. 9BYW. 9BYX. 9CAH,
9CCN, 9CCS. 9CDJ. 9CEJ, 9CEN, 9CGD, 9CGN.
9CGW, 9CHN, 9CTT. 9CKW. 9CLA. 9CLZ.
9CMC, 9CNV, 9COR. 9CR, 9CRA, 9CSC, 9CTB.
9CTE, 3CTG. 9CTT, 9CUI, 9CVI, 9CVO, 9CYF,
9CYJ, 9CYW, 9DAG, 9DBI, 9DBXN, 9DCR,
9DDU, 9DEN, 9DHR, 9DHZ, 9DKK, 9DKYV,
9DL.G, 9DLW, 9DMW, 9DOE, 9DPX, 9DQU,
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A six-tube set completely
self-contained! No need
to open case to operate

No exterior
loop or

antenna
required

Listening, with the keens
est pleasure, to music and
voices in the cities they

huve left behind!

Lively orchestras enter-
1ain these boy's, miles and
miles from civilization.

L

Receiving the Iatest mar-
het reports, the latest
news developments, with
theaidofthe Zenith Radio
Coinpenica.

TRADE MARK

Zenith — MacMillan’s Choice
Encased in a Light Traveling Bag!

Here's a six-tube radio set that’s entirely
self-contained —tubes, “A’” batteries,
“B’’ batteries, loud speaker and loop
antenna complete, and it's a Zenith!

Packed into a small, beautifully finished
traveling case—much smaller than the
average suitcase—this new Zenith is the
most compact set ever made giving
clarity, quality, volume and distance.

Do you see those two little buttons
close to the handle? Those are the
controls. In order to operate the new
Zenith Radio Companion you simply turn
the controls to bring in the station you
want—then for maximum volume you
swing the case so that the loop is facing
that particular station. You will be aston-
ished at the clearness with which the
music and the voices come through—and
in what volume!

Think what it would mean to you to
be able to take one of these new Zeniths
with you on your travels and outings.
A real radio set—the exclusive choice of
Donald B. MacMillan for his Arctic ex-
pedition—yet so compact that it takes up
no more space than a light traveling bag!

Think of the fun you could have with
this set—the dance music you could listen
to on moonlit nights—the orchestras that
would play for you as you and your pals
gathered round the camp fire—the com-

Zenith Radio Corporation

McCormick Bl.xildi.ng
Chicago, lllinois

“into a traveling case!

The height of tuxury
—motoring to music}

panionship it could give you on your
motor parties—at the bathing beach. Pic-
ture the enjoyment it could bring your
guests at the house-party or the week-
end gathering.

Again, think how such a set would
while away a lonesome evening in that
dreary out-of-town hotel—what a god-
send it would be to that invalid mother
—to that dear relative or friend who must
spend weeks and months in the hospital!

But if you have already been initiated
into the wonders of the Zenith, you don’t
need be told the extraordinary use you
could get from this new model or the fun it could
give you,

Just the knowledge that you could pick up this
beautifully finished case —even as you would pick
up your hand bag—and take it with you across
city, country, lakes, mountains, and s¢ill turs those
two controls and be able to listen at a moment's
notice to the- world you have left behind—that
thought alone should be enough to suggest the
infinite delights provided by this new Zenrith Radio
Companion

You will want to know more of this remarkable
set—so light and compact, so easy to operate, so
wonderfully convenient. You will want to see it
for yourself, at the very earliest moment. No ear-
phones, you understand. No outside antenna. Yet
clarity, volume, quality, dis-
tance! A real Zenith. packed

‘When three is company
at the bathing beach.

A constant source of
¢ntertainment and
delighttotheinvalid,

ZENITH RADIO CORPORATION,
Dept. 2-M 328 S. Michigan Ave., Chicago, Ill.
Gentlemen:

Please send me illustrated literature on Zenith
Radio, including full particulars of the new Zenith
Radio Companion.

Your name and address
on the coupon, and the cou-
pon placed in the mail, will
bring you full particulars.

Address

s ——— e — et

!
|
|
|
|
l Name oo s e 5 I
|
|
I

ot s
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SINGLE ~HOLE MOUNTING

LLILJ
SUPERIOR CONDENSERS

PRICES

€< 29
Plin Tyoes Extremely Low Losses

3 oggggSSé.gg Tests by “Lefax” and other dependable labora-
13 X ¢, L0003 3.00 tories invariably find that the losses in Rathbun
st ‘mi \:“mhk: Sl el Condensers are ‘“negligible”—not worth men-
43 Plate Variable, .001  4.50 tioning. Point for point, these condensers give
L . vou the best value first and continually. Me-
Combination V%,f)'[’};g‘; chanically and electrically as perfect as fine
311 §'§}’1’£‘ pndme . .54.50 engineering can make them. Ask your_dealer
e e T o G to show you some of the Rathbun “points of
GCombination Types superiority”—single hole mounting. self-wiping
Include Knob and Dial contacts, anchored stator plates, non-magnetic

materials, remarkably sturdy mechanical struc-
ture and other advantages. These are all extra
value, more for your money than you can get
in any other condenser.

Write for Literature TODAY

RATHBUN MANUFACTURING CO., INC.

Jamestown, New York

Around the World

A New Zealand amateur got Alabama (10,000 miles) on one Myers
Tube—heard the signals and message perfectly. Certified by Radio
News.

This remarkable performance indicates that there is no limit to
long-distance reception with Myers Tubes because their design is

| Myers Tubes

Practically Unbreakable

add to the efficiency of any set by cutting out noise, tube hiss and in-
terference.

Two types: Dry Battery and Universal (for storage battery).
Write for free circuit diagrams.

Insis't on the New Improved Myers Tubes—at reliable dealers—
otherwise send purchase price and be supplied postpaid.

Each, complete with cli

$ ready to mount on [):olzrx’: E B Nyers co Ltd
set; no sockets or other dClIlIm 7[7 es
equipment nccessary. 240 Craig Street W., Montreal Canada

Actual Size
of Tube

To Manufacturers of
Radio Receivers

l e will make horns or concealed loud speak-

ers and sounding boxes to ovder, using Madera & rn . in

Die-cast wood any size, shape, or quantity. * Y ot?mcear\‘w:{atmglst}?ofvz zz:;gio;lr Ngoélal.‘nsvpa?;ae-
Or, we will supply our regular Madera ing or soliciting, Weinstruct you by our new
“Clear-Speakers,” in quantities, to be of- simple Directograph System, supply you with

fered by you as standard equipment. Thaix
will insure the 1009, performance of your

sets and protect vou from being blamed for today for full particulars and free booklet.

the “‘frightfulness’” of metal loud speakers. ;_. WEST-ANGUS SHOW CARD SERVICE LIMITED
ki Authorized Capital $1,250,000.00

AMERICAN ART MACHE COMPANY, ™ 154 Colborne Building, Toronto, Can.
343 West Austin Avenue Chicago, 1llinois (T i o 1 -

EARN MONE_Y

AT HOME

8 work and pay you. cash each week. Write :

Distance! The Only
- ' AUTHORIZED COCKADAY COIL
565 Rad‘o Recelve‘l?s Gets distant stations easily and clearly. Made in

. strict accordance with specifications by L. M. Cockaday,
4-Tube Sets g?g;%?;gf:;g;gﬁﬁfggt ;wtrl:lsgilégﬁy‘f‘gg inventor of the famous Cockaday Iour Circuit Tuner.
7 4 immediate demand. Write today for facts Greater volume, sharper tuning, maximum selectivity.
?ﬂ(&gero\vﬁs‘gg&e on the most popular set for the home. Guaranteed. At your dealers—otherwise write us direet.
for Qur Attrac- HALLDORSON COMPANY G PREPISION COlIL COMPANY
tive Proposition 1772 Wilson Ave. Chicago, Il 203-D Centre Street New York

Radio News for dugust, 1924

9DRQ, 9DSN, 9DSO, 9DSV, 9DTE, 9DTT,
9DUL, 9DUY, 9DYW, 9DXY, 9DYY, 9DYZ,
9DZV, 9DZY, 9EBIL, 9EDO, 9EF], 9EG. 9EJA,
9EKF, 9EKY, 9EL, 9ELD, 9ELL, 9ELY, 9EP,
9IEQ, 9FVI 9FP 9GS 9GT, 917, 9IU 9jU, 91\1_)
9I\LI 9L\. 9LZ 91V1C 91\/IM 9PF, 9P\ PwW,
9QE, 90I, 9QR 9bR 95S, 9TZ, 9UB 9VI\
9VM, 9VN, 9WY, 4\A\C 9\\Y 9/T

vCauadianAsABZ, 3AR, 3AS, 3GT, 3IF, 3MS,
3NF, 30H, 3PZ, 3SP, 3TF, 3ZT.

9DAU, NICHOLS, IOWA

C. W.—1ACB, 1ACR, 1ALA, 1ANR, 1AO0L,
1ARE, 1ASU, 1AW, 1AXN, 1AZR, 1BBO, 1BEF,
1BGQ, 1BOM, 1BSV, 1BVB, 1CBP, 1DON, 1EZ,
1FD, 1FN, 1(:\7 1HE, 1SE. 1XJ, 1IXV. 1YB,
1YZ, 2A\Y, ZA\IS ZATL 2ATZ Z—\XP ZAZY,
2BAW, ZBKL, 2BXI, 2800, 2BQU, 2BYI, 2CE,
2CFB, 2CGB, 2CJR, "2C7X,2CPD, 2CPH, 2CQI,
ZCI\C ZCRQ 2CSZ, 2CVU, 2CWP, 2CYS, 2EL,
2GK, ZRI\ 28Q, 75\ ”\\\ 278, "3ALS, JAFZ.
3A]D SAPB ATB oA\A o~\VY 3BAY.
3BBX, 3BCJ, 3BDO JBDR JBDU 3BEL, 3BGY,
3BHYV, 3BKL, JBLP 3BQ, 3BQP, 3BV A, oBVN
3CDG, 3CDQ, 3CEL, 3CHH, 3CKG, JLOC .)C\V
3EH, 3EK. 3EH, 3IX, 3KO. 3LG, 3LK. 3LR,
.)MB 3MF, 31\1\1 3MS, 3NF, 3J0H. 300, SPZ,
3SM, 3TE, 3TR. 3UU. 3YV, 3Z0, 4\Y, 4BK,
4BZ, 4CG, 4CS 4E0Q), 4ER. 4;4\ 4}*G 47T, 4GH,
4GL 41K, 4IO 41T, 41U, 4JE. 4JR, 4MY. 4\TV
40:\, 4OG, 40N, 4RF, SA‘\C 5AC, SACM. 5ADB,
SADE, 5.\ES, S\TQ 5AGS. 5AHJ. 5AIC, 5AIR,
SAIU, 5ATB. "SAJT, 5ATU. 5AKN, 5ALC, SALM.
5\\IB 3AME, D\\IH SAMI, 5»\\IU SBF 5DQ),
SEK. DF\ 5GC, 5GF. 5GN, 3]B, QJH SJL SI\A
SKC, 5&\G SKV SKW, 5LG, S5LP. 5LR, 5MI,
SI\IL, SNK, SNT, SNV, SN\V 50C. 50V, 5PH,
5PK. 5QL, 3QY. 3RG, 3RO, 3RV, 58D, 55D,
5TG, 5TJ, 5UA, 5UX, 5UN. 5VC, S5VF, 5VM,
5\7T 5VV, SXAB. JYD SYL, 5ZA. '5ZAS. 5ZAV,
6AAQ, 6. 6ADH. 6AGK. 6-\]4\ 6ATH., 6AK,
<6AKZ. BAPE, 6\\VT 6AWOQ, 6BBW. GBCL,
6BH, 6BM, 6BPI. GBP\I 6BQB, 63U0, 6BWU,
6CDG 6CI*G 6CGW, 6CIB., 6CJV, 6CMM,
6CMU 6CNG. 6LV, 6MH, 6NE, 607, 6U\ GZA
6ZH, 7ACI. /ACI\I 7ADF, 7ADI. 7AJT, 7CO.
7FQ. 7GH, 7HG, 7TW, 7ONI, 7QC, /QD 7TQ,
8's and 9's too numerous.

Phone—2RB, 2XB, 3BQP. 3BHY, 4CS, 4IK,
4FT, S5AFU, S5AGT, 5AKI. SATW. SAWIF
SAMW, 5GG, 5LJ, 5MA, 3ML. 5PH., 5QP, 58P,
5XAC, 5XAJ, SYE, 3ZA., 7CO. 8AB. 8APW,
8DAT. 8IA, §JV, 8KG. 8MT, SRJ. 8YD. 8XS.
100 meters. 9AHT, 9AKE, 9AQH, 9ASO. 9BGT,
9BJO. 9BSP, 9CHE, 9DC 9DDJ. 9DDN. 9DFC.
9DHB. 9DIB 9DID, 9DKW. 9EBQ. 9EFO, 91T,
9MDM, 9\A\V 9\~\Z 9XN. 9YAE. 9YATU.

Canadian C. W.—2BE, 2CG, 2EI. BM. 3BO.
3MN, 3MI, \TF JPL 3WS, 3ZT, 4HT. 4FZ.

Phone——3GG

Pse QSL to Drew D MacDougal Nichols, Towa.

6CDP, 955 SHATTUCK AVE., BERKELEY,
CALIF. NEW 2RA (1 TUBE)

C. W.—3LG, 3\[B 410, SAAM. SADB. SAIC,
5CV, SEF, 5FT, 5LR. 5N4, 50D, 5YW. 6AAT
6\/\0 6AAK, 6ACL, 6ADH, 6—\GD 6AGK,
6AHIP, 6ALO, 6ALQ 6BAD. 6BTH, 6BKO,
6BLD, 6BLQ, 6BQA, 6CDJ, 6CDU, 6CGK, 6CGW,
6CTH. 6CIS, 6CIX, 6CI\\7 6CAF. 6AK, 6BH,

7AD]T, /ADS 7AKK, 7ALD. /B] 7EM, 7EZ,
7FA, 7FR, 7FS, 7GO, 7GR, 7HG, 710 7KV 7NF,
708, /OT 7PZ 7QC. 70D, 7RD. 7TO, 7TH.
/V‘\’[ 7VN, 7Z\V SXW, 8ZK. 9AN. 9AK, 9CO.
9DR, 9ER, 9AM ILZ, 9AS. 9AH7 9AMT. 9APE
AT\' 9AVN, 9\\7S 9AXX, 9BDZ. 9BED,
9BGS, 9BTH, SBZE. 9CAA, 9CDV, 9CEK, 9CHC,
9DAT, 9DA\V 9DRO, 9DSL 9DS\V I9DYR,
9EKY.

Canada C. W,—5G, 5CN, 3CT.

PSE QSL or MY 5 watts C. W,

9MM, CONVERSE, INDIANA

CW—IAAC, (1AAP), 1ADN, (1AKL), 1AM,
1APC, 1ASR, 1ATC. (1AT]), 1AWW, 1AYT,
1BAV. 1BDI, !BHJ, 1BIE. 1BKP, 1BOM.
1BOQ, 1BRL, 1BVL, (1BWJI), (1CAB), 1CAC.
1CCX, 1CGQ, 1CMP, (1ICMX), 1ER, 1HX, 1IL,
(1KA3J, I1NC. 10N, 18K, 1VC, 1XZ, (vB),

Fones: (lAAP) 1IXTU.

CW-—2AAY., 3ADM, (ZANDM), 2ATE.
(2AZY), 2BIC, (2BM), 2BQH, 2BSC, 2BTE.
(2BYG), 2CJR, 2CON. 2CPH, 2CPZ. 2CRH.
(2CSR), 2CTN, 2NC, 2TS, 2WR, (2XNA).

Fones 2EL, (7RB)

CW-——3AAO, 3ADB, 3ADE, (3ADR), 3ADV.
3AFS, 3AJD, 3A]JS, aAOU 3AP (BAPO).
3APV, 3AQR. (GAUV), 3AVE, 3AWF, 3BDO.
3BET. (3BGT), 3BLU, 3BMN, 3BNO. (3BPF).
3BVN, 3BWTJ, 3BWT, 3CAN, 3CEZ, 3CHG.
3EK, (aMB) GBMTF), INF, 30E, GWTF), 3WS.

CW—4BZ, 4EL, 4TS, 4FZ  (4GU). 4G,
41C, 410, 4ID 4JE, 4TR 4TV, 4KR, 4MI, 4MY,
(4OA1 40G, iPB, 4PK, 4QY, 4SF.

Fones: 4CS 4IK.

CW—5AAC, S5AAT, 5ADE, S5ADO, 3GH
SAHH, SAHR SATA, aATR 5ATU. SATD, aALV
SALX, SA\IB SAMG. SAMH. SAMU, (3ANC),
SAPG, 5BM, 5CV. 5DM, SEK, 5FC, SFT, 5GG,
5GT, SHE, (5HM), 5JL. SKA. 5KR, GLG),
S\A 5NK, s5NW, aOC SOH. (3PA), aPL 5PW,
SOF 50T, (DOL) a()() 50Y. 5RG, S5RV.
(552), ’ST] 5TS, 5UAL SUK, sUU, SVC SVM.
5VO, (5VT), (5XD), 5XV, SYD. 'SZAV. SZH.

Fones: (GAMF), SAMW. S5ANA, SLJ. 5SP.
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CW—6AAO, 6ABK, 6ADH, 6AKZ, 6APE,
6ARF, 6ATZ, (6AVR), 6AWT, 6BBW, 6BGC,
| 6BKX, 6BM. (6BNY), 6BRI, 6BUI, 6BVD,
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' The Announcement the Radio world has been waiting for

A new tube—a wonderful discovery—a tube that absolutely eliminates the
“B” Battery and makes the New SOLODYNE circuit poss'ible! RADIO
NEWS has spared no effort nor expense in perfecting this new SOILO-

1 DYNE Circuit that is so fully described in this issue of RADIO NEWS.

‘ No further description of the circuit is necessary here. It is essential, how-
ever, to remember that in order to get the best results, secure the tul?e that
was especially designed for the SOLODYNE circuit by our engineers.
"Working in conjunction with the designers of this circuit our engineers have
perfected—

THE
NEW

LODY

/Liccnsed Trade Mark

s . cpss .
The Tube that Eliminates the ‘“‘B’’ Battery HERE ARE TWO GOOD
Only Nutron Solodyne Tubes should be used in the Solodyne circuit bec‘au.se OLD FRIENDS
this circuit hooked up with Nutron Solodyne T'ubes gives certain definite Two Standard Tubes You Wil
advantages that a circuit using ordinary tubes will not give. : Instantly Recognize
ON 2
Nutron Solodyne Four Element Tube NUTRON Tome Whi

Standard Bases—.25 Amp.—5 to 6 volts. These ard many other equally good

. - tubes have been manufactured hy this
(No changes necessary for use with the Standard Vacuum tube sockets.) company for the past I8 vears. Nutron

Type 201A have valuahle characteristics

. . o B : ~e e T . . not ohtainable in any other tube of this
qundes being preferred in the Solodyncpnuut, the Nutron Solofi'\m? Tube. type. The wmuttal conductance of this
being a four clement tube, can be used in many other standard circuits very el A O Do CI) SRR
. N o B amy © they are not cqualed by any
popular in this country and abroad. thereby eliminating the “B” Battery. other tube. A super tube for vour eet,
g et [ . e P, _ =0 i - They arc guarantced in every way-—pro-
Suggested circuits and diagrams are furnished free with Nutron Solodyne vided “the” flament sl ahte amalio:
,1‘lIbCS \VhCI] I'C(]UCSth. plﬂ_c(_‘mcnts Jare made imm'ed‘iam]_}'. no
waiting. Distributors pecially will ap-
, . e o T - Ald Al ¥l T _ 3 preciate this unusual serviece.
The impossible has been achieved. namely the DETECTION and AMPLI Type WDI2. 157 wolt: nibs. Standard
~ Y 5 ~ . 0 " ket i am .
FICATION of Radio Signals without a “B Battery. S 5 I ECRT B

Type 201A

Type WD12
Be sure to secure your Nutron

Solodyne Tubes early—$6.00.

R SR o SN e S el DN CN EN KR SN NX 2K TH B GG KD YT Y N AW 0O o

NUTRON MANUFACTURING CO.,
715 Main Street, Passaic, N: J.

DISTRIBUTORS ATTENTION

To provide for the enormous demand that will be made for NUTRON SOLODYNE
Tubes we urge all distributors to order their supply as early as possible. Full protec-
tion is extended to recognized distributors as to discounts, replacements, dealer helps,
etc. All orders will receive prompt attention, preference being given those first received.

Please send me the following tubes as indi-
cated by N. Enclosed is check, money order
tor same, (Payment must accompany all
orders. )

NUTRON SOLODYNE Tubes (includ-
ing full diagrams and complete instruc-
tions for the SOLODYXNE Circuit) . $6.00

NUTRON Type 201-A Tube with Tn-

NUTRON MANUFACTURING COMPANY
715 MAIN AVE. PASSAIC, N. J.

structions ... $4.00

Don’t wait another day to enjov the delights of the SOLODYNE Circuit as made {\;[Tit}i)O:\T Type WD-12 Tube “‘itI{sJ(;l(;
possihle by the wonderful NUTRON SOLODYNE Tubes. Clip the coupon. fill structions ... .. L o . 5

it out and mail today. NAMe .o

Street L

% City. ... vvni v . State. ... iue.

www.americanradiohistorv.com
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JUMBO . ufl BOLERY
For WDI2 or UV2014 Tubes
| S— ,i Instantly Recharged Without Electrical Equipment

The single Jumbo for WD12 tubes, the double Jumbo for
UV201A tubes will each operate 3 tubes 4 hours daily for 40
days—renewal cost 65¢ and 95¢, respectively, including free home
delivery service within Greater New York.

Outside of New York Jumbo Batteries can be re-
charged at the same rates by any Jumbo service dealer
WHILE YOU WAIT—or in your own home without
electrical equipment.

30 DAY TRIAL

AND 5 YEAR GUARANTEE

Write or phone for our 30-day trial plan, which per-
mits you at moderate cost to test Jumbo performance.
Our guarantee, together with the unique method of
recharging Jumbo Batteries, protects you against heavy
depreciation and costly repairs common to other types
of storage batteries,

Single Cell, $5.25. Double Cell, $10

Capacity: 100 amp. houas

Primary Manufacturing Corp.
85-87 Mercer Street, New York

TELEPHONE CANAIL 3852-8853

BUILD “PRACTICAL” SETS

—for Practical Results

TFor the man who wants to select a Radio

o Hnw D M‘ﬂ“{ g Receiving Set that is practical, efficient,
% ; tried and tested by timeo, the E. I. Co. Book
PRACTICAL nﬁniﬂ : No. 2 will be invaluable to him. This
: book contains a selection of the best prac-
tical Radio Hookups on the market today
from the small but efficient crystal Receiv-
ing set to ‘the standard Radio and Audio
frequency hookups so popular today.

The book gives complete instructions on
how to build each set, with a wiring dia-
gram of each circuit. It is profusely illus-
trated and is written in plain language so
that the instructions can be followed
quickly and easily.

Book No. 2 How 1o Make PracTicar Rapio
RECEIVING SETS, size 514x734 inches, 48
pages. Profusely illustrated, bound in stiff
cardboard two-color printed cover. Price
- postpaid 25¢.

" - § You can obtain one of these books at your
TI:*,_E,EEE,:JE local Radio Dealer or by writing direct
and enclosing 25¢ to

THE CONSRAD COMPANY, Inc.

233 Fulton Street _ New York City

Automobile Makes
27 Miles On Air

An automobile goes 27 miles on air by
using an automatic device which was installed
in less than 5 minutes. The automobile was . .
only making 30 miles on a gallon of gasoline, The Certlfled audlo !
but after this remarkable invention wzs in-
stalled, it made better than 57. The inventor,
Mr. J. A. Stransky, 973 Eleventh Street;

¢ South Dalkota. wants agents and is
D, o e e e | FORD MICA COMPANY, Inc.
willing to send a sample at his own | 33 Eact Sth Street s
Write him today.—Adv. : or—— —

e

A e R A

b

Registered U. S. Patent Office

Write for our free
literature and prices.

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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6BWI, 6CBB. 6CDG, 6CEK, 6CFP, 6CHL,
6CHE, 6CV, 6FP, 6GT, 6MH, 6NB, 6NX, 6RN,
6TU, 6UX, 6ZH, 6XAD.

CW—7ADR, 7AFU, 7AHC, 7AJQ, 7CO, 7FN,
7FQ, 710, 71D, 7LY, 7NT, 7PF, 7QC, 7QD,
78C, 7TQ, 7WA, 7ZU, 85 and 95 CW to mani.
over 40G0 heard.

Fones: SAEA, 8AGO, 8AWP, SDAT, SFS,
8JY, 8KG.

Fones: 9AAQ, 9AHT, 9AKE, 9AYL, (9BPT),
9BQS, 9BSP. (9(,AL) 9CBR), 9CCN, (9CF\I),
9CHE, 9CRR, 9CYL), 9DCM, 9DDN,
(9DID), (9DIM), (9DLF), (9DTH), (9DWA),
(QFVB&%)’ (9EGB), (EJU), (9HX), (9QI),

Canadian CW—1AN, 1AR. 2AN, (2EI), 3AD,
(3ADU), 3AFP, ~AG 3DB, 3HI, 3IA, 3JE,
ES%IZIS), (3NF), (3NI), 3PZ, 3RG, 3TF, (3ZT),

Fone: (3GGQG).
Mexican: 1B,

6CIX-6ABO, WHITTIER, CALIFORNIA

1BCR, 1CPN, I1XAK, IXEK. 1KC, 1XW,
2CSL, ZBG ZBN 3BJI, 3CKJ, 3AA, 3BJ, 3MB,
(JMO) J\I 4CG, 4CR, 4EM. 4E() +HS, 4I0,
(4LL), 4\IB 4\C 4XE. 4XP. 4\() JAAT
SAAW, SADB JAGL SAIC. 5A1IU, SAJJ, SALV,
SAMI, 3A\IO J—\P\ S5XAB, JZA\/ SAK, 3AZ,
5CN, JD\\ J}LH, SEK, SFT. SFU, SLA, SLP,
SLR, SN\V, 5OH, 5QL. 50Y, 5RG, STJ, 5VA,
5VM, 3XA, (5XD), 5XJ, 5XP, 35XV, (6ACL),
(6ADB), (6AFE), (6AMS). (6APC), 6BLH,
6CBU, (6CIP), 6CJL, (6DT), (6EI), 6ZT,
7ACM, 7ADF, 7ADI, 7ADM, 7ADS, 7AEA,
7AFK, 7A1V, 7AJD, 7ALD. 7CO, 7RO, (JEY),
7FQ, 7FR, 7FS, 7GQ, 7GW. 71J, 710, 7IW,
7JU, 7KE, 7KR, 7LH. 7LX, 7MS, 70B, (7OM),
70Ty, 7QC, (7QD), 7RQ, (JSH), 7SY, 7TD,
TWE, 7ZL, 72U, SADA, SADO 8—\LA SAPT
/CTP SC\Z SDGP S\BH S\BP SAA SES
8PL, 8XD, SRY S\B QA}LP 9AGB QAFZ
QAMB, QABII, QAI\IY, 9AY, QAQC, 9ARJ,
9AVM, 9AVN, 9AZG, 9BAL, 9BAV, 9BDF,
9BDJ, 9BEO, 9BEU, 9BEZ, 9BLY, 9BMX,
9BRK, 9BRX, 9BSG, 9UN, (9BVV), 9CAA,
(9CA]), 9CCH, 9CCM, 9CCS, 9CCU, 9CDV,
9CEN, ‘9CFK, 9CIQ, 9CJK, 9CJL, 9CJU,
9CKA, 9CLQ, 9CLY. 9CTO, 9C\’O 9DAI,
9DAY, 9DBH, 9DCP, 9DEJ. 9DJX, (9DKK),
9DGU, 9DHG, 9DHS. 9DPX. 9DQR, 9DRO,
9DTE, 9DUM, (9DUN), 9DXR, QDZ\I 9EAE,
(9EAK), 9EBT, 9EEP, (QEHT) 9EKY, 9ELZ,
IELRK, 9XAX, 9XBE, 9AA, 9B\\ QDI\ 9DN,
9IDY, QEWI 9E0 9HM 9LB 9IMC, QR(, 9RY,
9SH, k9SS) QSV IX W,

Fone V\/GY I\DKA, KFZ, KDEF.
Mexican: (BX).

Canadian: 308,

Any reports on my signals will be greatly ap-
preciated, All cards answered.

EDWIN C. SHAW, 400 N. 3rd STREET,
DE SOTO, MO. (2 TUBES)

1SB, 1XAE, 1ZE, 2RB, 3APF, 3BHY, 3BOF,
3XA, 4CS, 4D\ 4EL YES, +HS, 4IT, 5AA,
5AAC, 3AAG, D-\AO A\A7 SABY, S5AFQ,
5AFU, 5AGT, JAHD SAHR, 5AIT, SXK 5AKE,
SAKF, 5AKI, 5ALI, SALJ SXLV SAMB. SAMC,
AMI: SAMG SA\I\V 5AMZ, 5\\T\ 5DR, 5EK,
SEW, 51<C, al‘U aF\’ 5GG. 5GM, 5GT, SHZ,
5JD, 5JL. 5KH, 5LJ, 5LP. 5MA, SME, SML
5MO, 5NH, 5NK, 5NR, 50D, 5QZ,
5TH, 5UD. 5UH, 5UK, 5UN, 5VC, 3\\E a\\G
SNAB. 3XAC, 5XAJ, 5YE, 5YH, 35YL, 5YW,
5ZA, SZAS. 5ZAN, 528, 5ZX, 3ZY. 6CGW, 7LS
S8ADK. 8AFC, 8AGO. SATS, SALB. 8ANB, SAPT
8ART, 8. ATC, SBAG. SBCU, SBHG, 8BZC,
SCGU, SCHY. 8CMU. SCNR. 8CPA, SCPL 8CQ,
8CQT, 8D AT. 8DCG. 3DDQ. SDFQ, SDHQ
8DTD, 8FG, 8FU, 8JY, 8MO, 8MR, 8NB, 8TT,
3WX, SYA] SYN, A%I 9AAQ. 9AAT, QABD
9ABX, ADP 9ADY, 9AFB. 9AHEF, 9AHI,
9AHZ, 9AIB, 9AID. 9AII, 9;\IL, 9AIO,
9ATD, 9AKE. 9ALI. 9AMI, 9AMT, 9APS, 9AQC,
9ARM, 9ASH, 9ASO, 9ASX, 9AVN, 9AVT,
9AWP, 9AWQ, 9AYL. 9AYX. 9AZI, 9BCA. 9BD.
9BDV, 9BEL. 9BEX. 9BFB. 9BGS, 9BHI, 9BHY,
9BIE, 9BIT, 9BIW. 9BJI, 9BK. 9BKB, 9BLG,
9BLW, 9BLY, 9BOB, 9BOZ. 9BQT. 9BRA,
9BSH, 9BSI. 9BSP. 9BSS. 9BUF. 9BUI, 9BY,
9BYT. 9BYY. 9CBAM, 9CC. 9CCM. 9CCN., 9CCZ,
9CDC. 9CDJ. 9CDN, 9CDU. 9CFE. 9CFI. 9CFK,
9CGC. 9CGN, 9CHE, 9CHM, 9CIC. 9CJC, 9CJI,
9CK, 9CKA. 9CKC. 9CKH, 9CKJ. 9CKP, 9CL,
9CLA, 9CLE. 9CLH. 9CLS. 9CLT. 9CMC. 9CMK,
9CNH, 9CNV, 9COP. 9COV, 9CPB, 9CSN, 9CV7J,
9CVO, 9CVX. 9CW, 9CWH. 9CZ, 9CZB, 9CZM,
9DAI, 9DAW. 9DAY. 9DBP, 9DCW. 9DD]J.

Z

D 9DAL 9DAW. 9DAY. 9DBP, 9DCW. 9DDI. IDDN

IDEB, 9DEX. 9DEY. 9DG. 9DHB, 9DIB. 9DID.
IDTO, 9DIY. 9DJZ, 9DLF, 9DKI, 9DLY, 9DM]J,
9DMT. 9DMU, 9DMW, 9DMX. 9DPT, 9DQT,
9DOT, °DRD, 9DRO, 9DRX. 9DSO, 9DSW,
9DV, 9IDW, 9DWA, 9DXN. 9DYX, 9DZU,
9EAC. 9EAD. 9EBB. 9EBF. 9EBI, 9EBQ, 9EDB,
9EES, 9EFH, 9EHV, 9EIL. 9EKTF, 9EKY. 9ELA,
9ELK, 9EV, 9HK. 9HX. 9IV. 9IC. 9LE, 9MC,
IMK, 9MM, 9MV. ONU, 9QT. 9RF, 9SA, 9UT,
IVM, OWE, 9WG, 9XAV, 9XW. 9YAM, 9ZT.

Canadian fones—3GG, 9CE,

Hams please QSL cards.

HOWARD MacGUIRE, 4222 ALLENDALE
AVE., DETROIT, MICH. (1 TUBE)

C, W.—1ABY. 1ATG. 1ATX. 1AK]J. 1AWA,

| 1AWE, 1AZY, 1BES, 1BGC. 1BGO,. 1BSZ. 1BVE,

1CAC, 1CD, 1CI, 1DB, 1ER, 1II, 1KX, lMY
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Superior Erla Circuits Are Now

Also Easiest to Build

Providing greatly improved
selectivity and simplified
control in reflex circuits,

rla Selectoformer records
materialadvancement. $5 ea.

Unrivaled ability to meet
the requirements of high
resistance loud speakers
gives first place to Erla
push-pull audios. Pair $i0

Panel layouts are improved
100 % through patented Erla
bezels, in 1" and 124" diam-
eter, for 24" to 4" panels.
Nickel, black, gold. 20-30¢

Nickeled shell and moulded

akelite base of Erla sockets
combine maximum beauty,
electrical efficiency and
strength. Two sizes, 65-75¢

o

Factory Sealed Parts Guarantee Perfect Results
TO the singular efficiency of Erla Duo-Reflex circuits,

tube for tube, the most powerful circuits ever built, now
1s added maximum ease of construction.

Complete parts for each circuit, down to the last screw,
nut and wire, are packed in sealed factory cartons that
eliminate all difficulty and doubt in the purchase and
assembly of proper materials.

Synchronizing reflex and audio transformers, tested
capacity condensers, balanced crystals, every unit espe-
cially designed for correct performance in the circuit in
which it is to function — these positively assure success
to the amateur builder.

And, as final guarantee of accurate, flawless assembly,
there is included also a drilled and lettered panel, sten-
ciled baseboard, giving the exact location of each piece
of apparatus, and full-size blueprints that make child’s
play of wiring. Even soldering is eliminated, through
Erla solderless connectors.

For surest enjoyment of all that radio affords, for purest
tone quality, maximum selectivity and ease of control, as
well as range and volume, ask your dealer about Erla
knock-down receivers, in the factory sealed carton. Or
write direct, giving your dealer’s name.

Electrical Research Laboratories
Dept. C 2500 Cottage Grove Ave., Chicago

www americanradiohistorv com

o,
Materially improved range
and volume, over the whole
broadcasting waveband, fol-
low installation of Erla re-
flex transformers. List $5

F o

Exclusive core construction
is but one of many reasons
for unduplicated Erla ability
to amplif‘; three audio stages
without distortion. List $5

Maximum rectifying quality
of Erla fixed crystals assures
utmost sensitiveness to-
gether with perfect stability
in circuits of all types. $I

Erla condensers alone are
individually certified as to
their value. Look for the
words ‘“‘tested capacity”’ on

the label. 30c to 75¢ each
Dealers and Jobbers—High

turnover of Erla dependable
radio productsconserves
invested capital while yi=ld-
ing maximum rate of profit
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ADVERTISING TESTIMONY!

This is the third of a series appearing l

EXH]BIT (C | cach month in Radio News.

Watch for Exhibit D. J

ACRIE ArPAaRATUS CorMpPaANy

TraxsFORMER="Rab10 ENGINEERS #*MANUFAGTURERS

NEW YOPK—1270 Bsokowsy 186 MASSACHUSETTS AVENUE
CLEVELAND—3701 Euttio AVENUE

P Gcd e CAMBRIDGE 39, Mass.,U.S.A.
: April 26, 1924

CHICAGO—=440 B0 DEARRORN STRELY

Exoerimenter Publishing Cow
83 Park Place
New Yorlk City

Gentlemen:

Although you have not asked lls, we are
giad to tell you that Radlo News has become for us' thé
best advertising medium that we have used to.date 'in
the radic business, and as & .concern of long standing
in this industry, we have had plenty of opportunity  to
test all the national magazines.

The full page. ad that we had in Merch: Radio
News has brought for us to date over. 2800 inquiries
for our booklet Amplification without Distortion, with
ten cents in stamps or coin enclosed. We consider
this a very remarkabls showing.

Wwe also placed a fﬁlllpage ad in your magazine
in March on our 7ew variable condenser, and wez had
stragly brougnt to our attention the ‘excellent advertising
valus of Radio News because of the fact that we did not
have distribution on condersers when the sd a2vneared,
and we received letters from all over the country, asking
whoere our condenser could be obtalned.

we follow the editorial policy of Radio News
very closely, and wish to take 'this opportunity to
compliment you cn this as well, we believe Radio News
is not only & gcod consuwer medium, but an excellent
dealer and jobber medium.

. Yours very truly, -
ACHE APPABATUSé%.PANY
of o/ebw per Claude F. Gairns

ADDRESS ALL COMMUNICATIONS TO THE COMPANY

RADIO NEWS has the Greatest Nation-
wide Radio Audience in America

Over 300,000 Copies Monthly

T T e T T T Y N A P S SR G

RA D B @ = ' NEW YORK’S FINEST RADIO SHOP
i\f\ offer
fo e SELECT RADIO APPARATUS AND PARTS
' v"!"‘"' Send for

1 d
=b LATEST CATALOGUE
Which Includes a Comnlete Log
(To caver cost of mailing please send 10c. This will he
credited to your first purchase of Radio supplies over $1.)

FOUR-PHONE PLUG ;:
Jor f e

STANDARD JACKS
CONNECTS IN SERIES ONE TO FOUR HEAD SETS

HAROLD HERBERT. INC.
7he BARKELEW ELEC.MFG.CO. 160 WEST 46th STREET NEW YORK CITY
MIDDLETOWN , OHIO. CAT.NO.GIG PRICE 150 Just East of Eroadway

Insure your copy reaching you each month, Subscribe to Radio News—$2.,50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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INT, 1YB, 1YK, 1ZK, 2ACY, 2ANA, 2ANR,
2ATB, 2ATW, 2AW, 2AY, 2BAW, 2BBR, 2BGI,
2BTW, 2BW]J, 2BXR, 2BY, 2CPQ, 2CR, 2Ga,
2GK, 2GL, 2S1M, 2WR, 2XQ, 2Z0, 3AAQ, 3ABW,
3ANA, 3AVU, 3BCF, 3BDO, 3BEZ, 3BGI, 3BGO,
3BHV, 3BJO, 3BLP, 3BM, 3BMM, 3BMY,
3BMS, 38O, 3BOF, 3BQD, 3BQP, 3BQU, 3BSS,
3BUV, 3BVaA, 3BWT, 3CBL, 3CCB, 3CCX,
3CED, 3CEL, 3CF, 3CGB, 3CK, 3CL, 3CQ,
3CTX, 3DT, 3JY. LG, 3LE, 3LL, 3MF, 3MG,
3MN, 3NF, 3NL, 3NY, 3PH, 3PZ, 3RB, 3RG,
3SW. ATF, 3TM, 3WS, 3WX, 4AB, 4AF, 4al,
ABA, 4BG, 4BZ, 4£Q, 4ER, 4EW, 4FR, 4FI,
sGU, 4Gz, 4HS, 410, 4JR, 4La, 4LO, 4ME,
IMI, 4MR, 4MS, 4NA, 4NV, 403, 4QF, 40W,
SRR, 45U, #WZ, 4NL, 3AAT, 3ANZ, 3AXQ,
5G], SAGN, SAHR, 531, 3AIC, 3ALR, SAIU,
SATW, SATIL, SAJJ, 3AJP, 5AKN, SAM, SAMH,
SAAW, SANL, 380, 5a0L, 3AX, 5CG, SDES,
IEE, 3EQ, 5K, 3PN, 3GX, GG, 5GI, 5GN,
SHP, SIK, SKP, SKR, SLR, sME, 3MI, SmE,
30V, 3PR, 50F, 5CL, 5QW, 3RG, 5RH, 5RO,

5UA, 50K, 3UM, 5UT, 5VM, SVT, 5VU, SXA,
3YD, 3V, 5ZA, SZAV, SZB, 5ZG, SZL, 6AAO,
6ATH, 6AMH, 6APE, 6BA, 6BFN, 6B1C, 6BMB,
6BOB, 6CGW, 6CMU, 6FP, 6ZH, 7ACZ, 7CO,
7FA, 710, SAAB, 8AAE, SABH, S8ABD, 8BAX,
SAC, 8ACA, SACE, 8ACN, SACX, 8ACY, 8ADB,
SADD, SADK, SADT, SADW, SAEC, 8AEG,
SAED. SAF, SAFE, SAFL, S8AFX, 8ALQ, 8AGA,
SAGC, 8AGOD, SAGP, SAH, 8AHL, SBAHY, SAIH,
SATO, SATA, SAJH, SAK, SAL, SALT, SALW,
SAM, SAMK, SAMM, 8AMN, SAMT, SANB,
3A0, 8AOT, SAP, SAPE, SAPN, S8APS, 8APT,
SAQH, SARB, SARD, 8ARR, ARV, SAT, SATC,
SATK, SATL, SATN, SATP, S8ATR, SATZ, 8AU,
SATC, SAUE, 8AUH, SAVA, SAVC, SAVE,
SAW, SAXX, BAYF, SAVR, SAZM, SBA, 8BAUL
¢BB, SBBD, SBBI, SBBP, 8BBQ, §BBW, SBCU,
SBD, SBDA, SBDE, SBDR, SBFE, 38BG:, SBGH,
$BGH. 8BHO, $BJF, 8BJV, SBK, SBLR, SBMB,
SBMD, SBN. $BNH, 8BNJ. $BMV, 8BOB, $BOY,
$BPA, 8BPR, SBRO, SBRR, SBRL, SBRYV,
SBSF. BT, SBTH, SBTHA. SBTU, SBTY,
SBTW, SBU, SBV, 8BVB. 8BVY, 8BX. SBXH,
SBNV. SBYT, SBYN, §BZ. 8BZA. SBZB, 8BZC,
SBZD, SBZP, $BZT, S8BZY, SCA. 8CAL, 8CAT,
3CAV. 8CAtv, SCAX, 8CAZ. SCBK. 8CBT,
8CDC. 8CDZ. 8CET. SCEP. 8CES, 8CET, 8CGE,
SCGI. 8CGN, 8CGU, 8CGX. SCHY, 8CIA, 8CIC,
8CIN, SCIZ. 8CJ. SCK. 8CKE, 8CKO, SCKU,
SCLR. SCAMJ. 8CNL, SCNP. S8CXW, 8COW,
SCPWV, SCOH, 8CQS. '8CR. SCRF. 8CRU, S8CRY,
SCRW 8CS. SCSE. SCT. 8CTZ. 8CUD, 8CVH,
SCVM, 8CW, SCW.a, 8CWD. SCWK. SCWP,
eCXU, 8CY, SCYC, §CYO, 8CZ, 3CZB, 8CZC,
SC7ZD. $CZK. SCZY, SDA, 8DAAN, SDAB, 8DAC,
SDAT, SDAV, 8&DAY, 3DBL. SDCT. SDDa,
SDED, 8DEU, SDFO, sDGO. 8DGP. 8DHQ,
sD1S, 8DIE, SDIF, §DIT. &DIL, 8DI1Z, SDID,
eDIP. SDK. SDKa, SDKJ. sDL, 8DLB, sDLE,
SDLAM, §DLO, S8DLE, ~8DLZ,  8DPC, 8DQ,
SDNK. SDW, SER, S8FC, SFG. 8FU, 8FX, 8GA,
SGG. BGH, $GP, $GU. 8H], 8HQ, SHT, IV,
STa. SICY. SID. SIDK, STE. 81K '8IFN, SIGP,
S1H, SIT, 81J. SLM, 8TNN, 810, 81P, SIPE, 8IPT,
10, IR, 8i$, SIT, 87J, SIT, STY, 8]Z, SKH, 8K],
SKS, SKU, SRUV, 8KZ, SLT, 8LU, 8LV, 8MC,
gMP, SME, SMT, SMW, SN¥, 8QT. SOM, 807,
SPL, 8PV, SPW, 8PX, 8PY. SPZ SQK, 8OM,
SRA. 8RG, SRM, SRO, SRR. 8RS, SRV, 85G,
SSM, sSP, 8SS, 887, 81G, STJ, §TL, STN, 8TR,
STS. §TT, 8T7Z, SUA, 8VX, 'SVT, 8VY, SWA.
SWO, 8WU, SWX, 8XE, SXP. 8YX, 8ZA, SZE,
S7H. SZK, SZZ. 9AAB, 9AAH, 9AAT, 9AAL,
9AAP, OANAR. 9AAU, 9AAV. 9ABE, 9ABK,
9ADP, 9ADQ. 9AEL. 9AFIL. 9aAFY. 9aGL,
GATH, 9AHT, 9AHV, 9AHY. 9AIB. 9ATF. 9AIT,
9AIM, 9ATO. 9AIX, SAJD, 9ATN, 9ATW. 9AKY,
OALL  OALX. 9ALz, ~9AMD, 9AME, 9AMJ,
OAMO, 9AMS. O9AMT. 9AMU, 9AN, 9ANT,
OANT, 9AOL. SAOM, 9AP. 9APM, 940D, IAQK,
9AR, SARF, 9ARM, 9ARP. 9ART. 9ARU, 9ARY,
IASN. 9ASR. 9ATO, 9ATT, 9AUD, 9aUE,
oATIS. 9AUY. 9AW, 9AWG, 9AWD. 9AWR,
SAWU, 9AWY, 9AXH, 9AXNX, 9AYL, 9AZA,
9AZG, 9AZH, 9AZN, 9BAB. 9BAK, 9BAO,
9RAV, 9BAZ. OBBC. 9BBG. 9BBR, 9BBY,
9BCB. 9BCC, 9BCE, 9BCH. 9BCI. 9BCM, 9BCS,
9BCX, 9BD. 9BDH, 9BDZ, 9BE. 9BED, 9BEW,
9BEY, 9BEZ. 9BFI, 9BG. 9BGB. 9BGH, 9BHD,
OBHE, 9BHI, 9BHJ, 9BHK. 9BHR, 9BHW,
9BHX, 9BHY, OBIS. 9BIZ. 9BJR, 9BKC, 9BLG,
OBRLY’ 9BMR, 9BMX, 9BN, 9BX4, 9BNK. 9BO,
oBOE. 9BOT. 9BOH, 9B0OO, 9BOZ, 9BPZ, 9BO],
9BON, 9BQO, 9BOV. 9BQY, 9BRIH. IBRK,
9BRS, 9BRT, VBRX, 9BSG, 9BSH, 9BSI, 9BUN.
OBUC, 9BV. 9BVN, 9BVT, 9BVZ, 9BWC, 9WY
OBUO, 9BV, 9BVN,9BVT. 9BVZ. 9BWC, 9BWY,
9BYVA, OBYE, 9BYT, 9BYJ, 9BZH, 3BZI, 9CAl
9CAD. 9CCM, 9CCN, 9CCS, 9CCV, 9CCZ. 9CD,
SCEH, 9CEL. 9CFI, 9CFK, 9CG, 9CGA, 9CGB,
9CGU, 9CHC, 9CIC, 9CIM, 9CTP, 9CTC, 9CTL.
9CTM, 9CTT. 9CK. 9CKS, 9CLE. 9CME, 9CMS,
SNV, 9CPC, 9CPK, 9CPZ, 9CQH, 9CRA. 9CRW,
SCRX. 9CTG, 9CTT, 9CUG, 9CUL. 9CVI, 9CNS.
SCVV, 9CWB, 9CXN. 9CYD. 3CYQ. 9CYW,
ACZM, 9CZ0, 9CZ0, 9D.X, 9DAY. 9DBF, 9DCC.
SDCH.  9DCP, 9DCW, 9DCY, 9DD. 9DDA.
oPDP. 9DDU, 9DFF,” 9DET. 9DGE. 9DGV.
9DHE, 9DHG, 9DHK. 9DHQ. 9DHR, 9DHLL
oDHY, 9DIC, 9DIX. 9oDIZ. 9DKV. 9DKY.
9DLN, 9DLO, 9DLW, 9DMT. 9DMI, 9DMI;V.

SDR. 9DRYN. 9DRO. 9DRS. 9DRX, 9DS, 9D20,
obDsv. 9pPTC. 9DUT. 9DVG. 9DVP. .
oDWA, 9DWE. 9DWN, 9DWX, 9DXK, 9DXH,
4PXS.’ 9DY. 9DYC, 9DYL, 9DYR, OTYY,
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Nationally Advertised.
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The Mark of Guaranteed
Products

THE BEST
BY TEST

Sooner or later you will
build your own and you
will want the best. The
“RICO” Kit is made of
only the highest grade
materals obtainable and
manufactured under
the supervision of
Radio experts. It
has been tested by
3 Radio Labo-

ratories and pass-

Co

Al

Tuned Radio Freauency

BUILD YOUR OWN WITH THIS SET.

" rriso

ed by them. You
therefore have
the opinion of
technical men to

ALL

0o

TUN

FULL INSTRUCT!

ED RADIO FREQUENCY

ABOUT

ONS HOW TO BUILD-

guide you in your

o

A 1 TUBL TUNIO REFLEX RECEWER
A TUNED CRY.TAL RECLIVER

0o

4 A s TUBL NEUTRODYNE RECEER
L

A5 1JBE TUNED KADIO FREQUENCY RECEIVER
A 1 TUBE TUNED HEGENEKATIVE RECEWVER
A BALANCED WAVE TRAP

|

selection. And the
cost

is

’ not pro- Price
.|| hibitive —$15.00 50c. con
g ]| complete. - =
. A

PLELUUED BY

_pBPo
INDUSTRIES

A
hoile/)
PORATIGN PRODUCT

€ Book 4y

Complete
“RI CO”
Kit
$15.00

Contains 3 “RICO”
Radio Frequency
Transformers, coupled
with the “RICO”
Straight Line Conden-
sers and Dials and two
“RICO” new model
Neutralizing Condens-
ers. ‘The booklet “All
About Tuned Radio Fre-
quency” is complete in all
# details, without the use of
technical language. Two
drilling templates make it
impossible to go wrong In
laying out the panels.

This is the greatest value
ever offered for a high
grade product:

sbout
290 Frequencys

RK Ciry

this month. Ilight page boolklet.
“All About Tuned Radio Fre-
quency,” giving full instructions how to
build a THREE TUBIL REFLEX
NEUTRODYNE outfit that accomplish-
es everything a five tube ncutrodyne out-
fit does. A postal-card will hring it.

e

wl

“RICO”

Co

APPED H

MOUNT

20|

FOST

OLES FOR
TABLE MOURTIRG

QUG

drawn street cars, so will the RICO

The Rico Straight Line 1s dustproof

4

0

601, 0005 or .00025 mfd. capacities.
panel and table mounting. One complete
‘ the dial from minimum to maximum.
100 point marking over 360°.

Solidly built and impossible to short.

A ight Line Condenser 00025,
No. 42 ght Tine Condenser [Ho05, ...
No. 450—Stiaight Line Condenser 001

STRAIGHT LINE
CONDENSER

FOR PANEL

BINDING

As the electric tramway has replaced the horse-
Condenser replace the old mesh plate type.

It occupies two-thirds less space and can be had in
Made for both

OLES All

NG Types
$1.75
Each

circult better.

Straight Line -~ Extremely lov

and constant. .
tories.

revolution of

The dial has tained In the

popular reque

“ Another “RICO” Product to help make a good
lite base, easy to adjust.
Tried, tested and approved by leading labora-
This is the same neutralizing condenser con-

guency Kit and is sold separately to meet the

No. 205 Condenser each $0.50

NEUTRALIZING
CONDENSER

Made of unbreakable parts, Bake-
Simply turn the knob.
v capacity to give the best results.

famous RICO Tuned Radio Fre-

st of radio fans.

WHEN A BETTER P

DEALERS EVERYWHERE:

Consistent advertising in all lead-
ing periodicals is creating a tre-
mendous demand for “RICO" Prod-
ucts. Write to us for our complete
catalog and proposition of live wire
merchandise at money making
prices. Be in line to supply vour
trade with “RICO.” the 100% guar-
anteed merchandise.

2i0o 4100 Q1o RO

RODUCT
;ﬁ%\;‘“’\\%@;
INDUSTRIES

CORPORATION
131 Duane Street
New York

Cable Address: Ricotrade, New York

IS MADE, RICO WILL MAKE IT

peEEmEEmEr ()P QN SE e

§ Radio Industries Corp., IRINS :
g 131 Duane St., New York, N. Y. 1
I Gentlemen: ¥
1 As my dealer cannot supply my necds, kindly
ship to me direct the following material, for 1
: which T will pay the postman on arriv. B
L]
] L]
] ]
] [}
K 1
'] ]
[} ¥
] L]
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ot e ot 2
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BOONTONPORTABLERECEIVER

T

“THE LIGHT FOUR”

Designed by Radio Engineers for head-phone reception of Broadcast,
wave lengths 250 to 550 meters, 1000 miles and over.
Loud Speaker properly at distances of 50 to 500 miles depending on

Will operate

local conditions, and the antenna used.

Built by Manufacturers with Thirty years’ experience in the Electrical

Industry.

Beautiful Workmanship

SIZE
4%”}{8"}{123/4”

Price does not include tubes, dry batteries or phones.

Genuine Leather
SPECIFICATION : Multiple socket for four U.V.199 vacuum tubes

with damped spring suspension.

type.

Solid bus-bar and lock washer connections.
Two Ballantine Variotransformers.

Special Tuner with Vernier on 3” dial.
Engraved Panel and uniform Knob control.

VERY COMPACT AND EASY TO OPERATE

covered Case

- Rigid Construction

WEIGHT
7 POUNDS

$75

and Strap.
U. 8. NAVY

Go To Your Dealer

Order your Set to-day—if he can’t supply you,

or if there is no Dealer in your vicinity—write us.
Bulletir. sent on request.

BOONTON RADIO CORPORATION

624 FANNY ROAD
BOONTON, NEW JERSEY

fie Jaturn

Perfect Jack and Automatic Plug
Write for Literature

Your order filled by mail promptly.
Every article absolutely guaranieed.

The SATURN Mfz & Saies Co., Inc-

48 Beekman St.
New York, N. Y.

RADAK

RELIABLE RECEIVING SETS

Licensed Under Armstrong Patent
1,113,149

BUILT BY AMERICA’S OLD-
EST MANUFACTURER

Clapp Eastham Co.
107 Main St. Cambridge, Mass.

$2.50 a year.

Insure your copy reaching you sach month. Subscribe to Radio News—
Experimenter Publishing Co., 53 Park Place, N. Y. C.

Wwww americanradiohistorv com
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9DZ], 9DZO, IDZU, 9DZV, 9EA, 9EAC, 9EAR,
9E Bb 9ECV 9EDB: 9EDO, 9EFI: 9EFZ, 9EGT,
91:(;\’ 9EIL,- 9EKF, 9EKY, 9ELE, 9ELL 9EP,
9ER, JES, 9LbI QEV(, 91:ZH 9F N, 9HC QHH,
9HEK, 9]BB 9IR 9IVE, QI\V\/ 9LE, 9LN, 9MA,
M\d 9VIR 9\11; 9\V 90N, 9DIB, 9OL, 9RC,
9RS, 9SR, 9S8, 9S’l 9T\ 9’1R 9TW. 9UR,
9UVZ 9VvC, 9VIx 9V\I 9\7R, 9YB, 9ZL, 9ZT,

Canadian—3BQ, 3CG, 3GN, 3IR, 3MN, 3MS,
3MTH, 3MX, 3NF, 3PZ, 3\VV 3ZT.

I V\Ould apprecxate Lands from any of the above.

CHARLIE E, ECKELS 1108 GLADYS AVE,,
BEECHVIEW, PITTSBURCH PA, (1 TUBE)
1CK, 1XAL, 2CAG, 2RB, 2RX, 2XB, 2X0Q,
3ADS, 3BHY, 3BQS, 3BP, SBQP 3CA 3DJ.
4AV, 5AT, SABS SADB, SAFU, 8AGA, SAGO
SAG)\ AGY $AHB, 8—\HD SAHI, SAHT
S8ATA, 8AIG, S\I() SA]R S\I\] SAQI SALR

SARE, 8 \RD 8 \RQ, 8ASU, 8AX(Q, SAYH
SAYVV, SAZB, 8BAB, 8BAD, SBAK, SBAL.
8BAO, 8BAP, 8BAZ, 8BBL, SBBV, SBHY,

8BHS, 8BHY, $BIG, SBI\I $BIO, SBJP SBKS
SBVH? SB\I\’ SB\’.[Y SB\G SB\TK 8BNQ,
8BPV. 8BQS, SBQ\ SBRJ, SBSD 8BT\I 8CUV,
SBVW, 8BX, 8BXG, 8CBS, SLDO SCFD SCEF
8CEJ, SCFK, 8CGO, 8CI, SCIK, SCIX, SCK,
8CKA, 8CKO, 3CO, 8COO, SCR.’ SCSK. SCTS,
S(,UI\ §CUV, 8CV, 8CX, 8C1\B SDAG, SDAH,
8DAO, 8DIO. SDTP SHI\ SHV SLG SLW,
8NH. 8PK, 8PX, SSI\ 888, SU\Y sUP, 8X s
9AAU 9A;H] 9. \IC 9ATL, 9APX, 9AQH 9ARS.

‘\Y\V 9BBR, 9RYB 9CA, 9CBR 9CFX, 9CGC,
gCGg\V 9CHO, 9CIG, 9CZ, 9CZS 9DRO, 9Q\7

Canadian—3ADS, 9BM.,

Cuban—2BY, '7D\V 6KW, 7XR.

All whose calls are listed above, pse QSL.

8BDG, HAVEN, PENN.

1AAP, 1AEZ, 1ALA, 1ALJ. 1AKL, 1AM]J.
IAMU., 1ANR, 1ARY, 1AS 1ATZ, 1ARN,
1AXZ, 1AY, l—\TT (IBCR) IBFL, lBEZ IBIE
1BIP. 1BIS. 1BU, 1BJL. 1BKR. 1BNL, 1BOM,.
1BWJ, 1CAZ, 1CDE. 1CI, ICI, 5
1CJR, 1CTL, 1ER, 1FH, 1GS, 1GV. iHC. 1II,
11T, 1]V, 1RX. {LK, {LS, ILU, 1ML, 1MQ,
ISE, 1UL, 1XAM. IXM, IXW, 2ABN, 2ADE,
2ADC. 7\]‘D 2AGB. 7B] 2BJO, 2BUM. 2BQH,

2BY, 2CAJ, 7CBL ZCIxL 2CRC. 2CRI, 2(‘XL,
ZCXY 2CZ, 2LE. 2TP. ZXNA, 3ACD, 3ADB.
3ADE, 3ADV, 3AJS, 3AVM. 3AQR. 3AWE.

3BAG, 3BCG, 3BCN, 3BDI, 3BDU, s
3BGZ, 3BHL. 3BJ, 3BKIL, JBLD, 3BMN, 3BMS,
. 3BUA. 3BUR. 3BUY, 3CCB,
3CCX, 3CDM, 3CDN, 3CDV, oCEG aCEL 3C};I

, 3CHB. 3CIW. 3CJN, 3DI, 3DK, oDT
3EI, 3EK, 3HE. 3LL. 3LY, 3MB, 3MK, S)IO,
300, 3PI, 3RG, 3SM. 3TF. 3TR, S\VC 3WEF,
3WYV, 4AB 4BA, 4BQ, 4BZ. 4CS, 4DG 4DV,
4EQ, 4FZ. 4HS. 41Q, 4ME. 4\IY 4NA, 40G.
4QW, 1SI, 4SU. 4ZA,_ SAAC. S5AAT, SAAW,
SABW, 5ADO, 5AF, 5AIR, SAIU, SALV, SAMH,
S5AMW, SEK, 5TA, 5MI, 5Q0L. 5RV., 5VC. 5VV,
SLA. 6A]H. 6BUR, 6CBU, éTU. 6ZH. 7CO, 7FQ.
7LN, SABM. SACY, 8AFQ. 8ATH. SATV, SAK,
8AMM. S8ANE., SAOK. SAPT, SAVT. %A\I‘
8AZG. SBBC, SBBH, 8BCE, $BCP. 8BDA, SBDU.
SBK, 8BKM, SBNH. §BQI. 8BOP. 8BQY, 8$BR.
SBTM, SBTL. 8BVY, SBWB, 8CBU. SCCR.
SCHM, SCH]J, 8CHY, 8CK. SCMF, 8CMU. 8CPK,
2CTA, SCTP 8CUN, "8CZZ, SDBL, 8DDY, 8DED,
SDFI. SDHB, SDIA, SDIF, 8D]. 8DL. SDLZ,
8DMT, 8DO, 8DP, 8DUV, 8DWD, 8ES. 8GZ,
8HYV, 8II, 8IH, 8RH. SRJ. SRM. SRW. 8RY.
8SF, 8TT. 8VQ, SWX, 8YO. 9AAU, 9AAV,

9ABL. 9ADO, 9AEM. 9AIO. 9AMB, 9AM]J,
9AMV, 9ALZ, 9AON, 9APD, 9APE, 9APS.
9ASR,” 9ATO. 9AVB. 9AVN, 9AXD, 9AZM.

9BBI, 9BBU. 9BAB, 9BCB. 9BCC. 9BCE, 9BED,
9BFP, 9BHI. 9BIE. 9BIZ, 9BJF. 9BLL. 9BOR,
9BSI, 9BUN, 9BV], 9BUZ, 9BYE, 9BZQ, 9CAA.

9CCM, 9CCS, 9CCW. 9CFY., 9CGU, 9CHC
9CHN, 9CIM, 9CKA4\, 9CRA, 9CVI. 9CVV
9CWZ, 9CVO, 9CYW, 9CZE, 9CZO. 9DAP
9DBH, 9DCW, 9DDS, 9DFQ. 9DGE, 9DIX.
9DLW, 9DNO. 9DOZ. 9DQO, 9DQV, 9DRK.
9DRO, 9DTE. 9DTT, 9DTN, 9DUV, IDWX,

9 IDYY. 9DYZ, 9DZU. 9EAM, 9FAR
9EB—\ 9EDO, 9EGC. 9EH\ 9EIS. 9E]:\ 9EKY.
9ELA. 9ELD. 9ES, 9LB, 9L\ 9TY, 9PR, 9PF.
9VC. 9VK, 9\VU.
Phone—2RV, 3AWE, 3FZ. 8AGO. 8CK, 8KG,
8XBO, 9BCB . U
Canadian—2ET, 20V, 3DB. 3NTF. 3TY. 3WV.
French—8BF.
Pse QSL, all crds ansd.

11V, BRIDGEPORT, CONN.

TU. S.-—(4hs), (4io). 4iz. (4xc). (4xe). (4xr). 4xs.
(dxw), dxx. (::d\v 3ti. (3xat). (6bcD). 6cgw, 6fp.
6ka, 6lv, 6pl, 6xaq. 6xbc, 6xbe, 6zh, 7co. 7lu. 72d,
7zu, (9aem). (9aii), 9amb. (9bmx). 9hxaq, 9caa,
(9chg). (9cem). (9cfiy, (9dpx). (9em), (9eq),
(9er). (9xba). (9xbd). (9xbe). (9vy), 9zt.

Parto Rico—4ja. 4je.

Canadian— (1dt), (2bn). (3tb). 4er, (9BD.

Tughsh——?kf 2nm, (20d), (Zsz). 2wj, 2yt, Sat,

French Sab, 8az, 8bf, i (daylight 100-meter
test).
Dutch—pa9, (peiid.

2AEY, ELIZABETH, N. J.

laap, laaw, (lach), (ladn), laez, (lafx), (1alj),
(1alk), lary, (laxz), (lazr). (lbb c) (lbzp) 1bsz,
(1caz), lcda, (1gD), (1la), 1zs, 3adp. 3ahp. (Gauv),
3buv, 3buy. (3cjn), 3ck1, 3xar, 3dt, (3ek), 31x
3uz, 4af, (411), 4mb, 4my, 4oq, 4rr, (4rz), 4Sh,
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““BUILD YOUR OWN™ WITH **RASCO’" PARTS!

Buy from the Oldest and Original Exclusive Radio Parts House in the United States
We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS

Order di.rect NEW AND EXCLUSIVE “RASCO” GOODS Money refundec:l if

from this page. goods do not satisfy

~ “RASCO” Double
Acting Shap Switch

At last a REAL ra-

dio switch constructed

for radio purposcs,

not  just a Dbattery

switch that muay be

adapted  for  radio.

i The RASCQ switeh is

the only switeh with a POSITIVIE DOU-
5 shring action.  No morve guess work if

RADIO _PANEL

ircuit is open or closed. A push of
the finger and the r'un(-m i
pull and THIS HA\[)LL £
its ewn accord. An internal coil sb
back when a little pull is applied. T .\\Hch is intended as
v oswiteh to disconneet your ' batteries.
oue hole to «rill. No tools reduired to mount excent
vour finger and thumb. Also this switeh takes ub a minimum

3 3 l tl » the ba 1
‘1'.’103.1'1’.’1'11_,"'"3‘.’1\“1\2 aurt 15«'11““1,'1‘3 i U R “RASCO”
No. & 1650 RAS08 Snap ‘swieh, et ... $0.2 “)iffy”” Cord Tip Jack
6 ”” This jack has b Ny designed f
RASCO”’ Phone Cord Plug T e g R S R

i.runin R;\S)(‘,(? 1feads \\‘ilth lz\ sm?ll but imFortﬂnt radio novelty, Z;fl}ilg’t I:;n(ils I?l‘i'l.slt]]]]ggmf"l"‘\(?lt‘. c‘qum‘hl[g éi‘g}‘c %‘t'm;nc(tgi
ere is @ hit of semi-hard rubber into which the tips of your ey ol AL L ) LSO g L <
phones or radio sheaker are bushed. This makes bositively the ‘11&11(1 1;)5511{’; “'?I)gl?.lfiég'.g xf.y:xg]':f‘-;\lx)g br{;‘t‘l\\e n’:]l‘lfl”lgu?l‘;
chicanest and simnlest radio jack cver desisned. Tts smald size and | 50 00001 o0 are required to do is to drill two
neatness has made it famous over night.  THustration is full size small holes in '01‘1!‘ anel and mount the -Jifty”
(17 long, %" wide, 987 thick). No tools of any kind D S ¥ Da B v t JAfY

[ X ¢ ! Tacks with serew and t furnished. No soldering i outfit. The same systemr can be used by mourting
are required to attach. Tust wet the metal cord tips and B S and nul Turnished. O lGel N 0S  elht of ‘the jacks behind the panel by drilling a fow

hush them through the openings, where they will be held N-Ray view tyy’>  Simple holes; then the card tips may be pushed through
m-ml un‘l” you \\I?h n‘) “l“hd“lm them. lThis mugfcun he EL\S;S q;-lec‘:chﬁl%n ‘\conilzg:\ctl())::‘\‘;\ 111‘1‘10 Oeufl u;gm .T;)Il)uyg these holes, making it possibie to connect one (;r more
used with any standarvd cord tip Jack, but preferably . A . o- phones in the circuit.
i A i 3 A L L - ote that Jacks go on back of panel; only the screws i
A A L A R rh i, e’ liseguon” Wi et o Tthe Wo wil pay $1.00 for ovey new use for Jify Jacks
R 2 RS e = N et ke 5 iffy’? Jack is full size. They take practically no
I'IIL A RCO cord plug s finished neatly in a good grade ol ChalB e Tl hrlitl \notp extend more No. G-I870 RASCO Jifty Jack, compl(‘tc with $0 05
: rubber and will last for years. than about %” from back of panel. Made of best Dut and serew, each
No. G-4860 RASCO sx:l'i}nz brass, that will not wear out, even through cx- No. G-4871 RASCO Jifty Jac
Plig, cach....$0.10 tended use. and serew, {wo for

B onrt S
St

We also show a few illustrations of some other uses
for the “Jiffy’> Jack. ITight of them can be mounted
on two hinding posts as shown (Pig. B) which will
make it possible to connect 4 pairs of phones to your

Wanted Dealers and Jobbers
THIS Company is always in the RITE or wire for territory that is still

=—

market for new ideas. Any small open on the speci.nlties duscribe(l on this
" . page. These articles are widely adver-
specialties in demand by the radio | tised and you will have a demand for them

fan will be highly welcomed by us. |almost immediately.
Some (of/thelarticlesi shown, ot this [page We shall be glad to send samples to respon-

T T T et Tor Ty it Sﬂilc cand_rated concerns. Address all whole-
paid well for the ideas. Serd your Pee ""X}’ﬁg tSOPECIAL.lY COMPANY
sketch or model addressed to Research Wholesale Department. !

Department, c/o_this Company. 25A West Broadway New York City

Here it is' The radio tool that will bring COUNTERSINK “RQSCO” 16 in l RadiO

happiness to all radio experimenters and REAM ER

constructors.  Here is a tool that does 10 N2 4-36 AND 6-32 NUT WRENCH

difterent things and does them well A

tool that does practically everything re-

quired in building your radio set. Tho NO 8‘32 NUT
tool is built of hardened steel, size exaetly =

as per iliustration, highly finished. Here

are some of the uses: I \cxc\\ilul\Lurs hg{' il / WIRE SKINNER

tCenter punch. 3. Countersjnk.

wire bender. 5. Tus bar and wire bender .

for 8/52 :mcx\ 6. Bus bar and wire bend- & o [ J N \ 4

er far 6 serew. 7. Socket wreneh for ,.-] || Ny = . I “ \/V]RE
jucks. 8. N wrench  for tll/[!]‘»lisn\{tsi § ] 4 = 6 W i ” 8 . FORMER
9. Sacket wrench for 6/ . ocke \ I ¢ ’ )

wrench  tor . Wrench for - l J /32’ ,”\/:52 | ‘)/32 " H /32 l

knurled nuts. 12 Serew gauge for 4/56 @ \ E
serew. 3. wogauge for 6/32 serew. 14, } H

Serew gange for 8/32 screw 15. ‘

caupe for 10/32 serew. 16, Knife for wire i

skinning. “]

Phese are only the important uses of the N

tool, but many other uses will readily sug-

kest themselves to every radio exberimenter.

You will wander how you have gotten along

Defore withaut the 16 in | radio tool / KNURLED NUT

o e i 2% DRIVER \ WRENCH 35¢ N N2 10-32 NUT
No. G-9800 RASCO 16 in 1 Radio $(.35 WRENCH WRENCH
7’1‘()01, cach $ CENTER PUNCH

NEW THINGS FROM CHTHLOG No. 11 AT CUT PRICES

tl' \\

Dial Marker Vacuum Tubes Three-Gang Socket Cockaday Coil Neutralizing Condenser Neutro-Transformer Sponge-Rubber Cushiads

The big little thinz you|Only best make tubes car-) Aluminum shells, genu-iGuaranteed b e st make. |Latest pattern. Genuine ;”(} be used for all neu-lqer g
have been waiting for.|yed in stock. AIl tubes|ino heavy bakelite base, [Three windings of No. 18|bakelite base. TFahnstnck f?‘l’ t“'l‘:edcl?,]‘(‘i’lt: f‘_"o]:gmfs\f due to vibration. Seftest

of tube noisd§

rT)l'll!\li*l mjulrl\da l;?élemtm mg guaranteed to work or ex- (3 brackets for mounting, [P € C Magnet wire. Has connectors, hard  rubber
marker above the diul. [changed if filament lights.|12 nickel binding posts. brass brackets for panel or (t‘gmngzlutll‘?tr:) kmslzmeq‘g‘lﬁ/?'t broadeast waves. Sccond-|used under cabinets to ah-
: ;,I?&Ved llvl(‘;:Lt] ,,E{?ﬁ',id nickel i Lensth T3 22;&31‘1?&(311,125. mI;e;u(l:ts' 1,,,}',, 17 wide and 17 z}l‘:io l:r'lz no{}el :ee}nlirll\etl‘l‘t‘e :qx;b shm;l;» :wd ”Yil)x-:1|§nxx.
“ b - : G201A 5v., 25 amp. $2.50 back. ¥ihish. tubes. Two nickel mount- Size 2157x3”, %" thiek.
G7788 Dial \Iarkcr G199 3 v., .06 amp. 2.50/G5995 Three-gang G202 Neutralizing con- 1Gn" brackets. 68989 Sponge- rubhor

£ o\(h ..8.05/GI2 1% v, 25 amp. 2. 50'socket $1.50/G2750 Cockaday coil $1.50/denser S eltiog tmns?;]galcusmm,s each

RADIO SPECIALTY CO., 98 Park ?lace, New York Cl‘ty

Factorles Brooklyn N. Y Eikridge, Md.

circuits. Made for usugl{sponge rubber made. Also

www.americanradiohistorv.com
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RI-JACK is the most not-

able that

|

|

has ever been made in radio ‘
Put TRI-JACK on

your radio set and you will

improvement

jacks!

s ; I
eliminate all those little annoy- |
ances which are so common to

ordinary jacks.

TRI-JACK is super-compact,
being moulded of solid Bake-
lite 1”7 x 1”.

solderless,

It is dustproof,
and combines a |
single and a double circuit jack
in one. And it is the nearest |
to Zero Capacity so far pro-

duced! |

| ¥
|T_ Insist upon TRI-JACK. Your |

| set needs them for good

results!

E%'h #E

B! OBKL‘{N Kx‘
R LN

|
STAMPING Corp. [
718 Atlantic Avenue, Blooqun N.Y._ |

“9cth,

T IS A PORTABLE

No aerial, ground
or loop required
for Local Stations.

You can take it
with you when
visiting. Use it in
your Hotel room
—0On your vaca-
tion — Anywhere,
Anytime,

LONG RANGE
—coast to coast—
Wide range on loud

Reeception Loud and Clear.
speaker.

Single Tube “SUPERFLEX" in Leatherette Cass,
Very Neat.

Order NOW—Will be sent C. O.
anywhere on receipt of $1.00 with order,
postage.
PRICE......oiveinnn.nn $65.00 COMPLETE

Ready to operate. Dealers write

BENSON ENGINEERING COMPANY
2125 N. Hal<ted Street.

D. parcel post
to cover

hicago, Illinois
'HEATH &5R5Nsexs

The ONLY condenser worth
buying is one that will be
permanently accurate!  Plates
that cannot vary their alignment
? the thousandth part of an inch
hecause stamped and tempered to PER-
MANENT FLATNIESS.

Geared Vernier

Minute adjustment without the slightest

backlash. .
TV rite for Literature!
Jobbers and Dealers Write for Proposition

HEATH RADIO & ELECTRIC MFG. COMPANY
206 _FIRST ST, NEWARK, N. 1.
Canadian Distributor: Marconi Wireless

Telegraph Co., Montreal, Canada

4su, Saiu, Samh, She, 5Smo, 5rg, Swi, 6xad, 6fp,
7co, 8aal, 8abx, 8ada, 8aep, (Bamr), 8asz, 8axf,
(8bci), (8bfe), (8bjs), 8bwe, (8cpk), Scnw,
(8dac), (8daj), (8dbm), 8dft, 8dga, 8dgs, (8dgp),
8dmec, 8dnf, (Sbk), (80i), 9abt, 9aci, 9azp, 9bbg,
9bep, 9bfi, 9bhd, 9bis, 9bly, 9bne., 9bwq, (Y9cme),
9cte, (9cyw), 9day, 9dbm, 9dbw, 9din,
(9dma), 9dyy, (9ech), 9edo, 9efo, 9eji, (9ba), 9ar.

Canadian—(3fc), 4co.

Mexican—bx.

Would like reports on my 15-watt C.W. Al
crds answered.

3ABH, PHILADELPHIA, PA. (ONE TUBE)

(lajx), larp, lary, lbcb, 1bfu, 1bmi. 1bto, 1bzp.
(lcaz), lcde. lcdo, lcib. 1lctp, 1ii, lkr, 1qr, luo,
1zr, 2acs, 2awv, 2¢jq, 2cpa, 2¢pz, 2cur, 2exd, 2bhy,
2dx, (2gk). 21\t 2qu, 2wk, 2zk, Sahp 3ass. (3tr),
4])x 4eb, 4ek, 4gu 4gx, 4JJ, 4jr, 4my, 4on, 4sb,
4su, 4we, Seb 5tw 5xk, 6jr, 6ka, 8adbh, Safy,
Sago, Saib, Salg, San,, 8a]y Sakk, 8anb, Saqm,
Saxf, 8bbf. 8bep, Sbfe, 8bnk, 8bnh, 8bgb, 8bqi,
8boy, 8bre, 8bro. Sbsf, 8bus, Sbwk 8cci. 8cco,
8cnw, (8cpk), (Scuv), Scyw, (Sdaa), 8daf, Sdgi,
(8dgo), 8die, 8dkm, (8dmk), 8drw, 8ah, 8by, 8im,
8fu, 8mu, (8uk), 8wu, 8xe, 8zu, 8zz, 9aag, %aau,
Qafv 9ahj, 9baz 9bhh, 9hr\ 9cqw, 9ctb, 9cos,
9dhr. 9dro, 9dw1\ 9dW\, 9dyy, 2bk, 9ep, 9g1, 9z,
vk, 9zt.

Canadian—(zfu), 4bk.

French—=8bs.

; 4A1, ROME, GA.
6auu, 6acm, 6ajf, 6agk, 6aao, 6avr, 6arf, 6aur,
6akw, Gadt, 6agd, 6bm, 6bbc, 6bri, 6big, 6bm,
6cdg, 6cgw, 6lw, 6nx, 6la, 6zh 62cd 6ux, 6fp,
7zu, 7fq, 7adf. 7qc, 7coz 7co 7fu 7if.
Canadian—Suz, 3pz, 3oh, 9¢t,

5A0X, PORT LAVACA, TEXAS3

U. S.—C.W.—Icpn, lcpr, 2by,* 3mo, 3kq, 4gx,
doa,* 4qy, 4tj. der. 5aac, Sair. Samu, Saki, 5ajp,
Zakn,* Sac, Sak, 5cd, Son, S5gb, 5mm, Skr, Sho,
Suk, Szas, Sou. Ske, J(a,* 3hl, 5qz, 5\vi, Siw, 3qq,
5xac, S5jb, 3xd, 3xao0,” >ajp, other 3s too numer-
ous, 6ajj, Ga\va 6jj, 6zn, Sata, Satc,* 8axhb, 8bcj,
Scgj, Satx, SLfm, Sbk, 8vc, Sdp, 8zc, 8vc, 8zu,
911\1 9ce, 9cyi, 9zz, 9ebq, 9(1f\v, 9wmy 9hmy 9dj,
9aas, 9ou, 9aai. 9zu, 9bvd, 9avs, 9cf, 9csk, 9dun,
9caa., 9vm, 9dzi, 9ck, 9bid, 9cco, 9dyy, 9ake. 9cde,
91p, 9ckm, Jeuj, 9rp, 9dak, 9axb, 9e1w 9awg, 9ear
9ta, 9bin, 9dml, Ycmv, 9c"v 9edo. 9ba. 9hip, 9ehv,

9efo, 9ai, 9crm, 9dmg, 9dk\ Jawr, %dng, 9ck3,
9hsp, auy, 9cju, 9bff, 9L‘cq, 9acd, 9aau, 9day.
9hpv, 9cao. 9djh, 9aay, 9cky, 9cvu, 9cju, 9aed,
9cfi, 9hh, 9aau. 91b, 9bhp, 9dmw, Jee.

Phone—3gi, Smf, 5rq. 35ci. 5lr, 5Ska, 5za, 5sk,
Smn, Sjr. Sakn, 5ed, 3th, 5zai, Sxaj, 5jb, Sma.
saki,® Salw, 9ebq, Qaaq, 9aj, 9csk, 9cit, 9cop, Ycgu,
9caq, 9cdl, 9ff,* 9kc.

Spark—>5tg. 5gv, 9ees,

Canadian—C.W.-—5c¢n.

Mexican—C.W.—ng. qra?

Ora’??—"] (vy gsa hr).

C. (over 1,500 miles)—cfen, cjea, cked, cfac,
kgo, whz.

kdka* and wgy strong on 100 mcters.

Stations marked * hrd hr in datime.

9abp, 9hm.

6CTE, BROOCKDALE, CALIF.

1bsz, 4aw, 4bz, 4my, Saaq, 5adb, 35aes, Saiu,
Jalx, 3amu, 5be, Sch, 5ct. 5dq. 5eh, 5ft, 5lp, 5lr.
3mm. 3og, 5qd, 5ql, 248 6s, 7af, 7abh, 7aby, 7aci,
7adf, 7adg, 7adi, 7afe, 7afk. 7age. 7aho, 7ahz. 7aim,
Jaiv, 7akh, 7akk, 7ald, 7ali, 7alk, 7amu, 7bj, 7co,
7cr, 7cs, 7di, 7dr, 7dz, 7em, 7eu, 7fq, 7fr, 7fs, 7fw,
7gs, 7gu, 7gy, 7hun, 7if, 7io, 7it, 7iu, 7iw, 7jq,
7ju. 7ke, 7ks, 7lh, 7lu, 7nt, 7ob, 7om, 7ot, 7ps,
7qc, 7qd. 7qu, 7rc. 7ry, 7sh, 7uf, 7vn, 7wo, Sago,
8cmy, 8dae, Sgh, 8kk. 8uh. 8vy, 8xan, 8yn, 8zc,
9abc, 9aec, 9aim, 9aka, 9akv, 9amb, 9amp, 9amu,
9aps, 9aqd, 9asw, 9avn, 9awm, 9awv, 9bav, 9bey,

9bfp, 9bjk, 9bly, 9bof, 9bpt, 9bpv, 9bpy, 9bqj,
9bre, 9brk, 9bto, 9btt, 9bun, 9Ibxa, 9bxq, 9hzi,
9caa, 9cdv, 9cdy, 9cht, 9cjec. 9¢jt, Icju, 9cjv, 9cka,
9ckj, 9cra, 9cvo, 9day, 9dbf, 9dcp, 9dgi, 9dkb,
9dkq, 9dpr, 9dpx, 9dvw, 9dwn, 9dxn, 9dxr, 9dyi,
9dyr, 9dzo, 9%eak, 9ebm, Jebt, 9eep, 9efh, 9ekf,

9eky, 9hg, 9mc, 9ql, 9rc, 9ry, 9ss.
Canadian—4co.

Will gsl checks on above calls.

Pse report my 50-watt C.W. and phone,

card answd.

Every

7AJT, BASIN, WYO.

C.W.—1avf, laxn, lxah, lxc, 2¢jx, 2cqz, 2el,
2sq, 2vh, 2xna, 3aa, 3adb, 3blu, 3c¢jn, 3dq, 3xir,
5aaq, 5ad, Sae, 5ald, Samu, Sek, S5lp, 5lr, 5ql, Srg,
S5rm, 5sk, 5sp, 5zh, (6aan), 6adb, 6age, 6agk, 6akz,
6alc. 6amm 6ap\v, 6aqm, 6arb, 6atn. 6avm. 6bbw,
6bm, (6bqs) 6brf, 6chd, 6cc, 6cdg, 6cfz, 6cgd,
6cgg, 6egw, (6¢che), 6¢ckh, 6¢kr, 6¢lq, (6cmu), 6dd,
6eb, (6fm), 6ja, ij, 61'11, 6vd, 6xbc, 6zu, 7abb,
7aby, (7act), 7adi, 7ads, 7aek, (7ahs), 7aim, 7aix,
7ald, 7alk, 7bt, 7dz. 7fa, 7fq, 7fs, 7gi, 7go, 7gr,
7iu, 7jh, (7jn), (7ko), 7ig, 71k, 7lh, 7ma, 7mi, 7no,
7qc, 7ry. 7sh, 7sy. (7ut), 7vn, 7zj, 7zz, Sabx. 8acm,
8ah. S8amr, 8apt, 8arp. Satc, 8axf. Sbn, Shpy, 8bsq,
8bum, 8hxx, 8byn, 8&hw, 8cko, 8cnw, 8cpk, Scrw,

8cyi, 8ddx, 8dhs, 8dil, 8djd, 8fc, 8fm, 8hn, 8ig,
8ij. 8pl. Sry, 8tt, Sur, 8vt, Sxbe, 8xbh, 8xbp. 8yv,
8zz. 117 9s hrd

Canadian—3ws, 4aa, 4bk, 4cb, 4cr, 4dq, 4eo,
4er, 4im, 4io, 5ah, Sef, 9cf.

Phone—>5akf, (6fm), (7co), 9&j.

1.C.W.—2sq, (6fm), 8apt, 8cfs, 8dmx, 9aec,

9beu, 9cev, ¥dlm, 9rc, 9xba.
Sparl\—9auu (spk?') 9btx, 9¢s or 9csn?, 9rr.
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“Rolls Royce” Radio Tubes

Like their name, significant of
quality. Durable and powerful.
. Bring in distance with a maxi-
% mum of volume and clearness.
Type 201A—5 v., 25 amp.
+ [l __Amplifier and Detector
el Type 199—3-4 v., .06 amp.
! Anmplifier and Detector
i Type 199—3-4 v., .06 amp.
With Standard Base—Ampli-
fier and Detector
Type 12—1% v., .25 amp.
Platinum TFilament—Amplifier
and Detector
Type 200—5 v,
Detector Tube

“The Rolls Royce of
Radio Tubes”

All Types $2'50
Every Tube Guaranteed

To work in Radio Frequency. Especially adapted for
Neutrodyne, Reflex and Super Heterodyne. Shipped
Parcel Post C.0.D. When Ordering mention type.

ROLLS ROYCE TUBE CO.

21 Norwood St. (Dent. N) Newark, N, J.

1 amp.

DEALERS

| LIBERAL DISCOUNTS
Will Save You
MONEY

Standard Quality Parts.
Send for this Free Catalog.

All Orders Shipped the Same Day.
WESTERN RADIO MFG. CO.

Manufacturers and Distribuiors

138 W. Lake Street, Chicago, Illinois

(" SUPER-HETEROBYNE KIT
$15

Original Globe Coils

consisting of

Oscillation Coupler
One Input Transformer
3 Intermediate Transformers
All transformers are matched and mounted

as a single unit, Complete wiring
diagram with each kit sent parcel post.

Globe Radio Equipment Co.
\217 West 125th St. New York City)

21 Jewels

Notbing less than 21 Ruby and Sapphire jewels
s 18 good encugh for Burlington mn’fteml’c

Quality and Style

Adjusted to the second—~temperatare—
lsochronlsm positions. 25 year Gold

0 crn. Case in 100 designs. §1 down,
D small monthiy paymenta.
Sand 1or lree book. W h

atcl
Blll’llngton Company ] i
19th Strect and Marshall Bivd,
Dept. C-594 Chicago, Iinois [

VACATION SPECIALS mm—m

$25.00 Crnsley Portable 51-P ... ... . ... $19.61
125.00 5 tuhe \euuod)nc, ean play on loop
5

if desired ...l 5.00
SI'PI‘RDY’\'L I\IT comblete Darts. 28.20
B 50 Ritter Collapsible Silk Loob...... 4.00
V. large B Batteries, $2.98; medium 2.00
1/_; V. Jarge B Batteries,  1.45; small. .75
Remlttances must include postage. No G 0. D.

MARVEL RADIO SPECIALTY CO.
132 Nassau St., New York

Charge Your Battery
For A Nickel

The Gold  Seal Homcharger
Charges Radio and Auto Tat-
teries at howe overnight for a
nickel. Your dealer has it.
Write for FREE booklet and
list of broadcasting stations.

The Avtomatic Electrical

Devices Co.
118 W. 3rd St., Cincinnati. O.
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Dalite—3air, Saiu, Samw, Slg. 5na, 5qi, 6sm,
7ke, 9aby, 9ac. 9atl, Y9avv, 9aws, 9bav, 9bex, 9beu,
9bfp, 9bhd, 9btm, 9htx. 9bx, 9can, 9ccs, 9cen,
9cju. Yckj, 9ctg, 9ddi. 9dmv, 9dro. 9dwn, 9dyy,
(9dxr). (9cbt), 9een. 9c¢jn, 9w, Ycky, 9elw.

WI1 qsl abv if reqested.

8BRB, APOLLO, PA. .

C.W.—1afn, lahr. lalr. lare, laxn, layl, lbgi,
1blb, 1bom, 1by, 1bym. lci, Ick, lenk, letl, icv,
1{n, 1gv, lke. tmr, lyb, 2aar, 2abt. 2ajg, Zana,
2100, 2axn, 2azy. 2bgi, 2bgu, 2bab, 2Zbrb, 2cdd,
2cedp, 2cee. 2c¢jx, 2epa, 2cpd, 2epx, Z2cur, ”cvj,
2cwj, 2kq. 2qf. 2rb fone. Zwr, 3afu, 3ahp, 3ajo,
3aoy, Jauv, 3ayp. 3bm. 3bms. 3brf, 3buy, 3bwj,
th', 3ech, 3ecu, 3col, 3egs, 3ckl, 3eqz, 3cu, 3ds.
3hh. 3ii. 3iy. 3jx. 3lc, 3lk, 3lg, 3mu, 3pi, 3tf, 3uly,
3yu, 3zd. 4af. dai, 4dy. deq, 4ft, 4iz, dgs, dgt, 4m,
4jr, 41, 4pv. 4qu, dsu, Sek, Ska. Skc. Slr, 5xb. 6ly,
(8aig), (8ago), (8arh), (8bci), (8bet), 8bdw),
(8bgz), (8hjt), (8bkh), (8bre). (8ca), (8cej),
(8ceir, (8cko), (8cen), (Scfd), (S8cfs), (8chD),
(Scuk). (Scun), (8cuv), (8cx), (8dhw). (8dli),
(8dnf), (8dnu). (8hk), (8jq), 8ad), (8sf). (8ut),
(8ve), 9adp. Yagb. 9agn, 9ajr, 9amj, 9ana. 9aps,
9arf, Yave, 9aug. 9ayx, 9az, 9aza, 9az), 9baz, Ibbg,
9bby, 9bol. 9bdr, 9hhb, 9bhq. 9bmu. 9bof, 9bre,
9bai, 9btf. 9btl, 9bvk. 9bum, 9bvw, 9bwu, 9ca,
9cem, 9cew, Y9cci, 9cfi, 9chf, 9chk, 9ck, 9cly,
9emk, 9cui, 9cuv, 9cvu, 9eyn, 9dbf, 9dej, 9dew,
9dlz, 9dnp, 9dqu, 9drd, 9cev, 9efz. 9eht, 9cja, Jelb,
9fz. 9hm. 91b, 91z, 9re, 9rr, kdef. wip.

1.CAV . —8vq, (8ckd), (8ago), (Scei).

Spark-—(8hou).

Phone—(8cuv), (8bkh), (8chf), (8cei).

Pse sl mi 5 watts hr. tnx. W1 gsl to those
requesting.

8WY, AKRON. OHIO

lei, 1ml, (1gr). tuj. (luo), (laal), lacr, lacp,
lags, (laiv), lajg, (lanx), 1latj, laxz. (lbef),
(1bet), tbgq, 1hwj, (lcaz), lcoe, (2at), 2kx,
(2sq), 2adce 2uy, 2ayp, 2bco, 2bco, 2cei, 2c¢jj,
(Zevi). (2cyq) 3i1, 3ly. 3rg. 3sh, (3ti), 3zt, (?xdq)
3adt, (3aeu), (Sa]e) Jaoy, 3apv, dath, wbdo ibins,
(3ccx) (3edk), (Bejn). (4bw). 4bz. 4eg, (4%),
4hw, (-Ht) (4]!) (4j8), 41, 4og. (4pk), 4qw, 4rf,
Scg. Sen. Sht. Sna, Suk. Sve, 3xa, Sza, Szr, 5afh,
(Saiw). Sajj, (3akn), (Sanw), 6azo, 6adt, 6agk,
(6ahp), 6alv, 6aja, 6xad, (7fq), 7iw, 7iy. 7xt, 7adg,
7ahs, (9hk), 9(b (9cg), 9if, 9vk. 9aal. 9aap, 9aqq.
(9asr), (91»‘11)). 9bis. 9bmu, 9hsi, 9bye, (9caa),
(9caj). 9cdo. 9cih. 9cop, 9cui, 9eyd, (9diz),
9dlf). (9dpp). 9dro, 9ekl

Daylite-—2bot, 3le. (U)uv), (4{z), 4sh, 9abl.
Canadian Sg‘g. (3nj). 3ud, Jwv. 3yv, 3ada, 4z,
Sam.

9CRG. COOPERSTOWN., N. D.
(Dctccto. only)

C.W.—2awp. 3agn, Saiv. 3mu, 3abw, Sde. 3ql,
Saaq. 3lr. Jaco. 611\\' 6bnh, 6bur, 7dc, 7co. 7abv.
7do. 8ah. Sat. 8diz. 8cpk. 8do, Saqm. 8Swx, Sfg.
9aau., Yarh, 9ahy, 9ahh, 9agn, %afm, 9aht, 9hxi.
9bis. 9bhwy. 9brx. 9hvv, 9bgh. (9bI), 9bri. by,
(9cis), (9cwn), 9cpz, 9c¢po, Ycaa, 9cit, 9ce. 9Ycin.
(9csi). Yevw. (Sedvd. 9eld, 9civ. 9ckd. 9efi. 9cii,
9cyg. 9ewq. 9exp. 9day, (9daw). (9dkr), 9dwn,
9dtd, 9did, 9dyr, (9dxr), 9dec, (9dre). 9diz. 9dyh.
9<I/u 9dnx. 9dfi, (9dig), 9dro, 9dkh. (9cht). 9dt.
(9(111) (9dbr), (9egu), (9eak). (9ein), (9cmne).
9ahq. 9zt, 9me, 9aim, 9ach, 9cka, 9cga, 9acc,
(9aclk).

Phonce—3qd, 8wx, 8ka?, 9dhy. 9mm, 9did,
(9cdv), 9cwn, (9dig), (9emc). 9cve, S5xaj.

- Radio Does Not
Electrocute
g (Continued from page 177) i

dangerous, according to all well-informed
experts, unless, of course, they are charged
by outside electric power.

The story tells of an unfortunate lad who,
it developed, let his antenna come into con-
tact with an electric wire carrving 2,300
volts. Tt is recadily seen that he was not
clectrocuted by radio but by an electric power
Ime. It would have heen the same had he
been stringing a wire clothes-line, although
his death would not have been charged to
a clothes-line.  An autoist who stalls his
machime on a railway track and 1s killed by
an express train is not said to have been
killed by an automobile.

USE A PLUG
SHe: “Stop hammering on that radio and

come to bed!”

IvexperieNced Ravio Fan: “Just a min-
ute, dear, I'm trying to find out where the
grid leaks.”—James Day.
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Transformers and
Variable Condensers

FADA
Audio
Frequency
Transformer
No. 171-A, $6.00

FADA
Variable
Condensers
No. 142-A (15 plates
.0003 mfd), $3.00
No. 144-A (23 plates
.0005 mifd), $3.50

More volume—finer tuning

POOR condensers absorb radio power—that cuts

down

volume. Poor condensers add resistance

—that broadens tuning. You can sharpen your
tuning, increase selectivity and get greater vol-
ume with the new FADA “low-loss” variable con-
densers. Use them. The low power factor and
low equivalent series resistance prove their su-
periority. FADA “low-loss” condensers are more
efficient than many of the so-called precision
condensers and have a capacity ratio of 40 to 1
as compared with 30 to 1 which is usually en-
countered. Two sizes—No. 142-A (15-plate .0003
mfd) at $3.00 and No. 144-A (23-plate .0005 mfd)
at $3.50.

Performs as well as it looks

The new FADA Audio Frequency Transformer
is encased in bakelite with nickeled binding
posts and soldering lugs. It looks “quality” all

over.
has a

And it performs up to its appearance. It
high average amplification over all the

broadcasting wave-bands and reproduces voice
and music with a volume and tonal fidelity that
is surprising. A wonderful addition to the audia
frequency stages of Neutrodyne receivers and
equally efficient in other types. This new trans-
former, No. 171-A, is made possible by correct
FADA engineering principles and by uniform
production methods. Ratio 4 to 1. Price $6.00.

Ask your dealer for FADA Trans-

formers and Variable Condensers

F. A. D. ANDREA, INC., 1581 Jerome Avenue, New York

FA.D ANDﬂEA NG,
LiICENSED
N"‘NT mma mmuw\c““Rt

,« um« umu«u ,,

.
> ‘«»m‘ NEGER PATENTS PrmpaiaTe0 'Mnc,, -
oo’ TRADE MARK REG. U-3. PAT. OFF, )
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Unequalled for
Clarity of Tone
Volume and

Long Life

KEYSTONE
VACUUM TUBE

The Keystone Vacuum Radio Tube is the
result of the very latest research into the prin-
ciples underlying vacuwm tube comstruction.

The Keystone Tube has a larger mutual con-
ductance factor which insures greater clarity
of tone than the ordinary tube. .

The Keystone Tube also has a larger ampli-
fication factor, which means much louder signal
strength than the average tube. Operates
equally well for radio or audio frequency
awplification.

FULLY GUARANTEED
to give satisfactory service

If your dealer does not have Keystone Tubes
we will ship prepaid anywhere as many as you
need upon veccipt of price.

KEYSTONE ELECTRIC & RADIO CO.
110-116 Nassau Street, New York, N. Y.

Some dealer territory still open

Vo OutrideWires or Lightming Arresiers Needed

Why pay $10.00 or more foran
aerial, spoiling the appearance of

your home? |
Antenella eliminates all unsightly |
wiring, lightning arresters, etc, and |
precludes the possibility of dangerous
grounding on a power line. It also l
stops “canary bird” re-radiation from
nearby oscillating sets interferring
with your reception. ‘

ANTENELLA

is not only a real distance getter but
also successfully overcomes static in-
terference and electrical annoyances.

The complete, efficient, $1 . 25

and economical aerial

AT YOUR DEALER'S OR SEND |
PURCHASE  PRICE AND_ YOU
WILL BE SUPPLIED POSTPAID

FREE ) Write for building plans
. and hook-ups of Super-
Heterodyne, Reflex and other Popular
circuits. Ask for list K-101.

as, Freshman‘o.lnc.
Zoadiod Gondenser ucts

106 Seventh Ave.,
New York City.

COCI{ADAY UNIT—PFull Set A. B. C and D Ceils |

RICE $5.50

Three large blue prints, illustrated instructions and ma-
terial lists for building the 1, 3 and 5 tube Cockaday sets

Pri¢o 50c (Free with order for unit)

General Radio Winding Co. 214 Fulton St.. New York

{

I,

An Efficient Contact
Switch

(Continued from page 193)

unscrewing the nut on the end of the switch
shaft. Contact to this switch may be made
directly to the brass spring. With this switch
in service vou will no longer be troubled by
loose contacts.

Contributed by Bert E. Parsons.

A QUICK-CHANGE A. F. TRANS.-
FORMER

This article is a description of a method
whereby the {formerly immovable A. F.
transformers in a receiving set can be moved
from one set to another as quickly as a
vacuwmn tube and without disturbing any wir-
ing or loosening and tightening any nuts or
binding posts. This arrangement makes the
purchase of more than two or three trans-
formers uunecessary, no matter how many

different receiving sets the experimenter may

use.
The scheme, as can be seen from the draw-

— g

ing, consists of mounting the transformers |

upon separate, identical bases of balelite or
formica on which four contacts made from
switch stop pins are fastened. The contacts
are wired to the terminals of the transform-
ers. If different makes of transformers are
used. be sure the G P B4 and F terminals
are wired to corresponding contacts on the
bases to prevent reversed connections as the
transformers are moved from socket to
socket.

—

A £ Transf
Bus wire. 4

Solaer

Bakelite
base

Bindin
Fost o

Fip. 2

A quick transfer of A.F. transformers for test
is possible with this arrangement.

The sockets consist of pieces of formica
or bakelite cut slightly larger than the trans-
former bases. On each of these are fastened
four binding posts and four “Rasco Sock-
ettes” (small size). If the “Sockettes” can-
not be obtained, cord tip jacks which will
accommodate stop pins or the arrangement
shown in Fig. 2 may be used.

To avoid placing the transformers in the
sockets incorrectly, do not arrange the con-
tacts in a square or rectangular formation,
but place the primary contacts closer to-

| gether than the secondary contacts.

This idea is also useful in making com-
parative tests between different transform-
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Purchaser

Wov1d Battery

A 24-Volt "B’ Storage Batterypositivelygiven
FREE with each purchase of a WORLD ‘A"
Storage Battery. The WORLD Battery is fa-
mous for its guaranteed quality and service. Backed
by years of Successful Manufacture and Thousands of
Satisfied Users. You save 50¢,.

Prices That Save and Satisfy

Auto Batteries Radio Batteries
6-Voit, 11 Plate $12.25 §'¥°}§' l%g A‘\\mps. 5}(?!_28
-Voit, mps,
6.Volt, 13 Plate 14.25  &lyoi, 120 Ampe. 13.30
i2.volt, 7 Plate 17.00 6-Voit, 130 Amps. 16.00
Shipment Express C. Q. D. subject to ezamination.
& per cent discount for cash in full with order.

2-Yr. Guarantee Bond in Writing
With Each World Storage Battery

proves satisfactory World performance. Mall this ad with
Your name and address — we will ship battery day orderisre-
ceived; and xive you your choice of "“B’’ St-rage Batteryora
bandsome nickle finish Auto Spotlite, FREE, Write TODAY.
WORLD BATTERY COMPANY
1219 So. Wabash Ave. Dept. 10, CHICAGO, iLL.
This FREE '*B’’ Storage Battery takes the place of dry cell
2'B' batteries. Can be recharged and will last indefinitely,
To be sold retail for $6.00. It is the only battery of {ts kind
equipped with soltd rubber case—and Insurance against acid
and leakage. Take advantage of this remarkable introductory
offer NOW. (To those whogrcfpr it, we will send FREE a
bandsome nickel finish Auto Spotlite, instead of the *'B’’ Bat-
ry. Be sure to specify which i3 wanted.)

GIVEN
FREE

To introduce

r
Battery to the
Public.

We repair the following RADIO TUBES

and Guarantee Them

wD .5 Uv-199 ,..82.50
N WD s 49 299 .0l 2.5

uv- .2 Uv-201A

Uv- 5 7% C-301A ...

G-300 . 2.50 Marconi ...

C-301 . 2.50 Moorhead ..

DV-6 . 2.50 6 v. Plain

DV-1 . . 2.50 Detector .. 2.50

Dv-2 | . 2.50 6 v. Plain

DV-6A .... 2.50 Amplifier . 2.50

Mail Orders solicited and promptly at-
fended to. Dealers and Adgents write
for Special Discount.

H. & H. RADIO CO.
P. 0. BOX 22-H
Clinton Hill Sta., Newark, N.J.

. ®  TTheraffic Cop
ij the ﬂlr*\@

.~

He arranges in orderly fashion the mass and
jumble of Broadcasting Stations that are
) seeking entrance to Your set and brings 'em
n, one ata time, 50 you can enjoy them! Never re-
duces, but nearly always increases volume. Add a
Ferbend Wave Trap to your set and '*Police’’ your
reception. Regulate the Traffic!

Guaranteed to tune out any Interferi

153550, Shipment Is made pareer sest oo Bt o1 phic DFice
cents postage, If you prefer, send cashIn full with order
and we will ship postage prepaid. Send

us your order today.

FERBEND
FERBEND  grgcTRIG

- COMPANY
W 9/2(%1/ 25 E. South
Water St.
Chicago, II1.

BECOME A PROFESSIONAL,

NE) PHOTOGRAPHER
e EARNING $35 TO si25 A WEEK

Three to six months’ course
Motion Picture, Commercial,
Portraiture. Practical instruc-
tion. Day or Evening Classes.
Ask for Catalog No. 56.

N. Y. INSTITUTE of PHOTOGRAPHY

NEW YORK CHICAG BROOKLYN
141 W. 36th St. 630 S. Wabash Ave. 505 State €k,
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ers, and also the best position in the circuit
for different ratio transformers.
Contributed by C. T. Hagerstrom.

COMBINATION CRYSTAL AND
TUBE RECEIVER

I'or local stations a crystal detector gives
sufficient volume for headphones and is also
recommended to conserve “A” battery cur-
rent. A combination crystal and tube re-
ceiver can he employed so that either one
or the other can be used. There have been
many circuits advanced for this purpose, but
none have proven very successful.  The
accompanying diagram shows a circuit that
will prove very satisfactory, as it incorpor-
ates all of the good points that such a re-
ceiver should have. This circuit, when using
the tube, is regenerative, being of the ultra-
audion type. 1t changes from crystal to

L

]
§ 5£ (rystal
S

tarip Loupler

=

A clever combination tube and crystal
receiver,

tube with a single switch, at the same time
lighting the filament. On changing back to
crystal, no current is used in the filament,
as the “A\” battery is automatically discon-
nected.  When the switch lever is on the
switch point at the left, the crystal is being
used and no current is flowing through the
filament of the tube. When it is placed on
the switch point at the right, the tube is
being used and the filament is automatically
lighted. This set is recommended to those
who cannot afford to use many batteries and
like to listen in on the local stations on the
crystal.
Contributed by K. Kricherets.

UL EEER IR IIBCESREATACG BRI S0 3 E0PRACE Vant 0y ELD0LLET 00T T G e 3

Allez Hourla
(Continued from page 168)

T T

i

“l begs your pardon,” 1 says, “but I'm
looking for a gent named Master Jerry
Lawson.”

"I am he,” replics the individual with the
haroldlloyds. “What can I do for you:"”

"Do you build radios?” 1 asks.

*1 design instruments, and create new wir-
ing systems,” he says, "but 1 am not engaged
in conmuercial production.”

“Well, they told me at the store that you
did the dirty work and maybe you might
build me a outfit, secing as how I ain't heen
inoculated with the bug long enough {for it
to take.”

The gentleman smiles and scratches his
head. “As | said, 1 ordinarily do not enter
the commercial end.” he states. “But—just
what kind of a set do you wish?”

“Is they kinds?” T asks.

“There are,” he replies, giving me a look
that don't pass no credit. “I presume vou
wish to hear the broadcasting 2"

“That's  the  general  presumption.” 1
comes back. “I confess I don't know noth-
ing about this radio game except that you
turns a knob and cither you gets some guy
m the Bronx singing Oi Ve Ain’'t Got
]:lur(yl[y a Banana Yet or else vou gets tac-
ties.'

T O T O T T O T I T O T L T T O T I L O O T LI
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EQUIPMENT

Master Workmanship
and Scientific Precision

T is a significant fact that as the
. public becomes more experienced
with radio equipment, and better
qualified to discriminate, the prefer-
ence for “AtwaTter KeNT” grows.

Master workmanship and scientific
precision combined have made it
what many consider perfection in

T T O TG T O O I T T T O T D s T T A O T OO T

radio construction. \

Literature describing Atwater Kent
Receiving Sets and the Atwater
Kent Loud Speaker sent on request.

ATwATER KENT Mrc. CoMPANY
4943 STENTON AVENUE
PriLADELPHIA, PA.

T O T T T T T T T

L I O T
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Free Blueprints ShowHow
tolncrease YourRange

Ask your dealer for free blue-
prints of Duratran radio fre-
quency hook-ups. If he has
none, write to us for them and
give us his name. They show
how a Dubilier Duratran will
convert your one-tube set into
a sensitive radio - frequency
receiver,

Don’t throw your one-tube re-
generative set away because you
can’'t get the distant stations.

Simnly add a stage of Duratran
radio-frequency amplification. And
you will save the ten or fifteen dol-
lars you would spend in building a
new radio-frequency set.

The Duratran will enable you to
bring in the distant stations because
it amplifies on all broadcasting
wave-lengths twenty times. All the
stations come in with equal clarity
because of this unrivalled uniform
amplification.

Your dealer sells Dubilier Dura-
trans. Price $4.00.

DUBILIER CONDENSER & RADIO CORPORATION
40-46 West Fourth Street
NEW YORK

. 1

Put_ this type on seven
binding posts of your
bresent set. With cord
and plug, $5.00 Type
B. P.

Tut this_type on your new
set; it is small and mDay
e mounted anywhere. With

cordIand plug, $4.00 Type
. DML

Put your Datteries
on shelf in base-
ment and run this
8-ft. cable through
floor to set.

5 A and B, batters wires in cable. Antenna and ground
are separate leads from cab. Guaranteed not to_impair
cfficiency of set. Tor sale .by all Jobbers and Dealers.
Tully covered by patents applied for. Manufactured by

HOWARD B. JONES

612 8. Canal St Chieago

Insure your copy reaching you each month,
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park PL, N. Y. C.

The Master smiles. “You mean static,”
he informs me. “Shall I explain to you
the general rudiments of radio communica-
tion 2"’

I sees I'm in for it. I know these bugs.
They talks for three hours about how long
it took to get WBN and KFS and when I
puts in that it takes longer to get KKK
they hands me a masty smirk. But I puts
on a brave front and tells him to open the
show.

Well, this bozo has been so long in the
game he really knows what he says. He
begins by asking if I ever threw a stome
in the water and seen the ripples go out
all around. T says that was just like spring-
ing a line that nobody but a fat man in
Row L gets. He langhs, and evervbody
else begins to laugh around him.

The Master emits a snicker. “T see vou
are alert,” he goes on. Then he tells me
that a radio is just like the stone or the fat
man. Pretty soon I begins to get the orig-
inal idea. It ain't so much, after all. Jerry
talks for an hour or so. and in the end I
have a {fair head full of radio terms and
germs. So finally I orders him to build a
four-tube set of his own design, which he
agrees to have ready in a week. So I tells
him goodbye and he invites e to comé
often, him liking to talk and me on my
vacation having a chance to listen.

A couple of days later I accepts his invi-
tation and drops in on him. He gives me
the glad hand and tells me to sit down,
which T does. He shows me a panel on
which he is working which he explains is
to be my set. Well, we talks on various
subjects for a while, that is. T asks a ques-
tion and he answers with a treatise. As
it happens, the tide of our talk turns to
new inventions. I should have known every
experimenter has a pet invention hid up his
sleeve somewheres. And just my luck I
strikes his little brain orphan.

There was a queer looking do-funny in a
corner that looked like a lot of nothing in
particular, and I casually asks him what it
1s.  And right away he freezes up.

“An invention I'm working on,” he sayvs.
short and snappy. 1T sees it ain't polite to
talk further on the subject so I switches
to another field and asks him how he likes
swimming. Pretty soon he gets back to
normal. Well, we chins a while Jonger, and
then I says so long and beats i home.

The rest of the dav T keeps wondering
what that dingus was. Guys what sayvs that
women is the only curious folks ain't never
been denied no information. I lkeeps getting
worse and worse, so next dayv I decides to
ask him point blank. and I dces.

He seems a bit better about it. “An in-
vention,” he repeats.

“What for?” I inquires.

He eyes me closely. ‘“You're not—no,
vou couldn’t,” he says.

“Thanks,” T remarks. “And since I

couldn’t, what is it? Ay curiosity is just
burning me up.”

“That,” he tells me, sort of half-sadly.
“is an, as vet. incomplete device to be
attached to a radio to provide a voice-throw-
ing effect similar to that used by ventrilo-
quists on the stage. It should throw the
voice, but it doesn’t—vet!”

The way he says “vet” lets me m on it
all. The thing won't work, and he don’t
know why. So I puffs up and gives the
apparatus the above. around and under.

“To throw the voice?” 1 asks casually.
“My man, I fear vour work will be to no
avail.” This last line I remembers from a
one-act sketch we trouped with a couple
of seasons ago. But The Master takes it all
for what it sounds like.

“Won't work?” he asks quickly. “And
why not?” )
Not having the slightest idea why it

wouldn’t, T spars for time by poking the
horn and making goo-goo eyes at a pair of
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WHEN
| TROUBLE
COMES!

When something happens to their
Radio Set five people out of ten do
not know what to do. CONSRAD
has a book that tells you what to
look for, just as the Auto instruction
book tells you how to locate trou-
bles in your car. How to test the
batteries to see if they are fully
charged, how to trace all leads to
and from the batteries, how to lo-
cate faults in the Radio frequency
and Audio frequency circuits, etc.
The beok is complete in that it takes
every step in the modern radio re-
ceiving sets and outlines what pos-
sibly might happen to each.

AT ALL RADIO DEALERS

The price of this handy, 52 page
book is only 25¢. All orders are
taken care of within 24 hours.

PREPAID

NRARY HE U

" HONT) LACATE

WSRO .
The E. I. Company
(Consrad Co., Selling Agents)
233 Fulton St.,, New York City

GHEGAN RADIO RELAY

Taps permit tubes of various imbedances to be used.
With Bunnell Register this Relay will covy telecrapnhic
sirnals at a speed of 60 to 90 words per minute.

With Niphon ecorder speeds up to 200 woirls per
minute have been obtained. XNormal oberating currvent
i 2 Milli-Amberes.  Send stamp for caralosue

Special Price to Dealers .
J. H. BUNNELL & CO., 32 Park Pl, New York City

i

Guaranteed
the Best

“REFLEX SPECIAL”
QUICK CONTACT
RECTIFIER
Withstands Heavy Plate Voltage 2 y
The Acme Apparatus Co. says ‘‘prevent dis- y
tortion and howling by using a BROWNLIE CRYSTAL
in REFLEX SETS.”
Order From Your Dealer or Direct

ROLAND BROWNLIE & CO.
22 Saunders Street Medford, Mass.
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knobs. “It won’t work,” says I, “because no
man of scientifics has ever made a mouth
what can talk, and until some noble brow
docs so vou can't throw no speech. 1 knows
several ventriloquists, and they agrees with
me.”

This last is a nice whitewashed fib, but it
gets the results.  The Aaster stands up.
“Ventriloquists ! he exclaims.  “How did
they do it?”

I gives him a look of pure disgust. “Ay
dear sir.” T explains, “them facts is profes-
sional secrets.”

“ON.” he says and sits down again. “But
I'll succeed!” he declares.  “T'll succeed!”

“T ain’t aiming to discourage you none,”
1 sayvs, “but what's the use of this thing
if it does work?”

Now it's his turn to ship me the look of
tolerance.  “Use!” he cries. “Use! Why
mamn, it's just the principle of the thing at
this moment. Uses will develop in good time.
Think what it might mean to radio! One
big community horn. throwing the concert
into a thousand homes!”

“About which T knows no more than a
June bug and cares less than Eva Tanguay”
I tells him.  “Howsomever, T wishes you
success.  When you gets it to ventril, give
me the buzz”

“T'll do that.” he declares.
tainlv, I shall do that.”

Nothing more is said of it, and a few
days later my outfit is done. As a personal
favor, The Master comes over aud sets
her up. ’

It's a jake rig six ways from the foot-
lights.  There's four tubes on it. a lot of
fancy dials that twist casy and make a lot
of difference, and a horn which Jerry savs
is a loud speaker. 1 pipes up that T already
got one of them, he asks where, and I nods
at the wife.  Sceing as how there’s com-
pany, the better fraction don’t pull no rongh
stuff. so pretiy soon we has the set going,
and I'm saying she works slick.  We listens
to a lecture on “Tlow To Train Sillworms
To Spin Overtime” which some goof in Chi-
cago is telling the world, and 1o a concert
by the choir of the Fightlh Baptist Church
of Green Meadows, Arizona. Then The Mas-
ter turns some more -of the knobs, and we
acts Detroit.  And right there me and Doris
gets the jolt of the evening. The announcer
speaks :

“The next devastation by this air dese-
crator will be Mr. Sigmund Everett Clancy

“Most cer-

smging “My Sweetic Went Away!  Alles
Houpla!”
I jumps up. “1 know " T begins.
“Why, that's Barry Dunhaven,” exclaims

the wife. “Don’t you remember, deart He
did a comedy single with us on the coast
tour last year.”

Of course T remembers, having lost more
jack than I'd care to mention playing draw
poker with Barry in Pullman smoking com-
partments.

It's Barry. sure enough, for each time he
finishes his announcement he says “Alley
oop!” which same-is primarily a cue cry
for acrobats in vaudeville. It happened that
most of last season Barry was on the same
bill with a troupe of muscle twisters. he
playing right after them in the deuce spot.
So he grabbed the expression and worked
it into a gag. LEvery time Barry'd sing
he'd yell “Allexy oop!” and kept it up until
it got to he a sure-firc laugh. When things
were running slow, Barry would step in on
our act and clown a bit with us, still work-
ing his pet line which, hecause it didn't
have no sense to it, got funnier every time
he said it. Doris tells the tale to The Mas-
ter. He smiles faintly.

“Theatrical customs are so
offers, which we admits and changes the
topic.  After Detroit is done. we trys a
few more stations, all coming in like the
Twentieth Century TLimited. Both me and
the adjunct gets real interested, and to help
us along, The Master leaves some books on

quaint.” he
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Now! the best features of each

ot

yodyne

Reflex w%e

aerative

combined in one single receiver

L

Rheo:

’

Shamrock
Crystal D

Shamrock Shamrock Shamrock
gl-‘lexoformer T1 A‘u/dm Transformer
3

Shamrock

Shamnock
Harkness

e || Kit containing every-
thing necessary to
build this set

35

ma

Cuts battery
costs 60 per

Our Laboratories
AFTER months of research
and experimentation, we are
now pr:senting to the radio
public a receiver combining
the best features of every
leading circuit. Shamrock is
a licensee of the Harkness
patent rights.

Distance and selectivity
from the Neutrodyne
RADIQ frequency controlled

by wvariable condensers
mounted c¢n air core trans-

cent
formers gives the Neutrodyne
its remarkable distance and
selectivity. Two of these are
ey e combined in the Shamrock-
W . -.M1| Harkness.
W

Two tubes do
the work of

five

Clarity from the Reflex

JUST one unit is responsible
for the reflex’s well known
tone clarity. This is the crys-
tal detector. You will find it
in the Shamrock-Harkness.

Volume from the regen-
: erative

THE two audio transformers
found in the regenerative are
responsible for its powerful
loud speaker volume. Sham-
rock-Harkness contains both
of these.

Buy only genuine Sham-
rock parts

T HZE Shamrock - Harkness
Kit contains two Shamrock-
Harkness Flexoformers,
Shamrock Crystal Detector,
two Shamrock Audio Fre-
quency Transformers, Sham-
rock Rheostat—and all other
parts to build this wonderful
set. Buy only the genuine
(guaranteed) Shamrock parts.
Only when you buy the gen-
uine Shamrock parts will you
be sure of getting maximum
results with this set. Before
building your set, send for
the “Shamrock Radio Build-
er’s Guide Book.” Send cou-
pon below. -

SHAMROCK MANUFACTURING CO.

Dept. 62, Market St.

=N
G

SHAMROCK MANUFACTURING CO.,

Dealer’s Name

*_—.«.
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g Dept. 62, Market St., Newark, N. J.

: I enclose 10 cents (U. S. Stamps or coin) for copy of “Shamrock
H Radio Builder’s Guide Book,” containing log record.

g grams and complete instructions for building 10 sets—at prices
H ranging from $15 to $50.

: 175 € e
]

1 Address
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,'Ebm ONE DRILL
A9 HOLE FOR PANEL
NO SCREWS NEEDED

KNOB TURNS|—__
CRYSTAL

[7100? END (AT
fimsioeY PEAMI TS
| HICH VOLTACES

REPLACING CRYSTAL

g GLASS_
ENCLOSED

TENSION ADJUSTABLE
Y SPECIAL SET SCREW

Best Crystal™
Ever Designed/)

FRESHMAN <«
Double Adjustable
Crystal Detector

At last the experimenter who
has searched for the ideal crystal can
now depend upon a perfect detector.
The new Freshman Double Adjustable
Crystal Detector has met every re-
quirement of the ideal unit. It affords
uninterrupted, noiseless, distortionless
reception, yielding extraordinary vol-
ume with entire absence of squeals and
howls often introduced by vacuum
tube detectors.

The World’s Best for
Crystalor Reflex Sets

No more searching for the
sensitive spot—merely turn
the knob as you would a dial.

Freshman Double Adjust-
$1 .50

1

able Crystal Detector for
panel or base use, com-
plete

Freshman Super - Crystal
with Non-Metallic Hous-
ing. Fits any standard

detector unit ............ 5 O c

At your dealer’s or send purchase price
and you will be supplied postpaid.

FREE.' Write for building plans and
» hook-ups of Super-Heterodyne,
Reflex and other popular circuits. Ask for
Circular L-109.

has. reshman (0.Inc.
Loadiod Gondernser MPoouces
106 Seventh Ave., New York

Production Cuts Costs!
Push-Pull”

Transformers
$2.95

[ 1]

(@hscent
prescen
Audio transformers
3% to 1
“Push-Pull’’ trans-
formers sets of (2} ssﬁso
Complete wiring, dia-
gram and full infor-
mation free. A
Send today. Satisfac-
tion guaranteed.

CRESCGENT MFG. COMPANY
Box 337, Central Sta., Tolede, Ghice

K =R T

otlo

GUARANTEED
RADIO PRODUCTS
Coto-Coil Co.

.Shakey. And for explanation Shakey is not

' oscillations.”

“Built First to Last" Providence, R. L

the subject, so we can learn while we listens.

Well, things goes smooth for a couple
of weeks. I spends hali my time at the
set, the wife using it while I ain’t. I studies
the books, and honest, I begins to learn. I
only burns out nine tubes before I finds it |
makes a difference which wires you connects
:0 which battery.

By the end of the second week our house-
hold is run according to the broadcasting
schedules. 'We manages to work in meals
nere and there, when none of the big splashes
18 on the air, and altogether we lives {ree
and easy. Also, it happens that our outfit
s one of the best in the burg, the others
having little insignificant crystal sets or
maybe one tube. Add to that the prestige
of the system having been constructed by
The Master, and you have what constitutes
an “A number one” social card in Bright-
mere-on-the-Deep.  We gets real popular,
and our house becomes a convention hall for
DX fans. The wife, in all her glory at
being able to get her whispers first hand
once more, nearly weeps over the radio, even
saying her prayers on a long wave-length,

It’s a rainy Saturday evening about seven
o'clock, and for once there’s nobody in the
house but us, when someone knocks at the
door. To our surprise, it's our old traveling
mates, Tom McKenna and Mabel, his wife,
with the reason for their act in a gold cage
with a rubber cover on it. As soon as the
greetings is over Tom takes the hood off
the cage and his meal ticket blinks one
eye at me.

Tom and Mabel does what used to be a
small-time patter act until they annexed

just a crow with a split tongue, hut almost
a human. He talks, sings, and can sort of
reason. I know it sounds funny, but that
crow is a marvel. Well, Shakey recognizes
me and tells me so.

“Hello, Joe,” he caws.
hoofer ?”

“Fine, Shakey,” I replies.
wise bird ?”

He blinks his eye again and does what
passes for a smile.

“I'm aces, kid, I'm aces,” he says.

We sets down and gabs for a while,
Shakey being very much one of us, up on
all the latest scandal and not averse to pub-
lishing it. Suddenly Tom lamps the radio.

“So you've got one of ’em, too,” he com-
ments.

“Absolutely,” says I. “Have you?”

Tom shalkes his head. “Don’t know noth-
ing about ’em,” he confesses.

“Nor much else,” pipes Shakey, and we
gets a good giggle. Finally Tom picks up
the cage and asks me where his bread and
oleo can do the hypnotic act for the night.
I tells him to put the bhird in the conserva-
tory. This opens Tom’s jaw.

“The what?” he demands.

“The con-ser-va-tory,” I repeats. “Where
plants grow and young couples sauggle.”

“You got a conservatory here?” inquires
Tom.

“Why, of course,” says I. “A regular one,
too. The gent what owned this castle before
us didn’t care much about de luxe bath-
rooms or spare flops, but he was a bee on
the posies. So we got a conservatory. It's
got some flowers, and vines, and goldfish in
a pool, and a canary what can’t sing, and a
broken window pane in the skylight. Take
a look—see.”

Tom grins and puts the crow in with the
green stuff. Then he comes back to us.

“Tell me about this radio,” he requests.

Well, he brings it on himself, which ain’t
my fault, so I gives him a spiel.

“Well, it’s lile this,” 1 begins. “The prin-
ciple upon which radio is based is called

“How’s the old

“How’s the

“Do tell!” remarks Tom. Ts called what?”

“Is called oscillations,” butts in the frau.
“Tt means a lot of electricity wiggling in
the air like an eel in water.”

www americanradiohistorv com
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Jhe Eagle

Balanced Neutrodyne-
“King Of The Air™

The painstaking care maintained provides
a balance comparable, figuratively, with
the poise of the soaring eagle. Demands
upon quantity production are forgotten in
the effort to provide the balance of tube
capacities that has made the Eagle su-
preme.

Eagle Neutrodyne cannot reradiate nor
regenerate. Its ease of operation makes
certain the reception of any station, once
logged. As wonderful in simplicity as the
phonograph; more wonderful in perform-
ance.

Licensed by Independent Radie Manu-
facturers, Inc., under Hazeltine Patent
Nos. 1,450,080, dated March 27, 1923,
and 1,489,228, dated April 1, 1924.
Other patents pending.

We Soar Above

EAGLE RADIO COMPANY
20 Boyden Place, Newark, N. J.

Dealers: Write to

KLAUS

About the NEW
RADIOLA LINE

The New Radiolas are going to multiply
sales for dealers everywhere. There is a
model for every purse. Klaus regular
authorized dealers will obtain preference
in deliveries. If you are not one of our
regular dealers write us today for our
proposition.

KLAUS DEALERS BULLETIN

Expert advice regarding the merchan-
dising of radio equipment and the newest
information is in the Klaus Radio Bulletin.
Send us your name for the Bulletin and
get our trade discount list.

KLAUS RADIO & ELECTRIC CO.

Authorized Distributors

Dept. 200 EUREKA, ILL.

Insure your copy reaching you each month.
Subscribe to RADIO NEWS —$2.50 a year.
Experimenter Publishing Co., 53 Park PL, N.Y.C.
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I gives the other portion a meaning look
and she lets me go on. “Y'see, Tom,” I
continues, “when the hozo at the busiiess
end Degins the useless tallk, his hot air ex-
pands the waist line of the transmitter, which
opens the flood gates and lets loose a spasm
of  Marconi's  choicest ether  waves.
These ”

“ither waves or what?” demands Tom.

I fecls like socking him beneath where his
chin should be, but [ sees he really means it
“Just ether waves,” T explains kindly.

“You just said it was electricity.”

“So it is,”" I tells him patiently. “Y’see—"

“Hlow can electricity be ether? I'm ask-
ing youw.”

Not having no weapon handy, I lets Tom
suffer along. “I ain’t no medic,” 1 fires at
Lhim.  “Sulhlecient to say, it can.”

“Then proceed,” orders Tom.

I wipes my brow and rcleases some more
energy.  “Well, these ether waves travels
through the air—well, like an eel in water—
so we puts some wires on the roof. One
wire is enough, stretched straight be-
tween i

YA straight
asks Tom.

“Why not?” returns 1.

wire for a crooked wave?’

“Ai’t a straight
g

jacket good enough for a crooked man?”
“But, man, it ain’t logicall”
By this time murder scems too gentle.

“Dut it'’s so0.” T nearly yells. “These waves
sights our wires and sott of talkes a run down
’em to sce who’s playing here this week., We
captures the waves, and

“You capture the waves?”

I'm desperate and don't deny it.
here

“Tt ain’t fair for you guys with the big
sets to cop all the big waves so the little
feliows can't get any. I tell you it's un-
American!”

The undertaker loses out on a nice six-
foot job just then because the doorbell rings.
Doris opens the portal and in comes The
Master, half wet and all excited. He can
hardly wait to tell me something.

“Tt works!” he cries. “Tt works!”

“Who? What?” I inquires exhaustedly.

“AMy ventriloqual radio set!” he exclaims.
“It works!”

Well, T introduces liim as hest I can and
arabs my hat. The others wants to come
lel]‘T and The Master craves an audience,
so we all bustles out into the drizzle and

“See

hops into my bus. Soon we is at the labora-
tory.
When we gets in he has the dingus all

dolled up, and she don't look no more like
a radio than Santa Claus resembles Doc.
Cook. There’s a loud speaker, with a lot
of wires, switches and the like, all setting
on a big cabinet next to the window. The
Master is more excited than ever, and ain’t
disguising it none.

“The marvel of
“Watch!”

Being as that’s what we come for we
obeys ordctc and sits down. The window

the age!” he cries.

is open, and Jerry turns the horn so it faces

us. with a thing what looks like a baby spot-
light pointing outside the window.

“First,” he savs, “T'll use the loud speaker
and radio in the usual way, until we pick up
that station I just had.”

We tries several barkers, none of which
pleases The Master, until at last we lands

the one he had, right in the middle of a
concert.
“Ah,” savs Jerry, “this is the oune. At

the start of the pext number I shall throw
the music out into those trees.”

Just then the number ends and the an-
nouncer booms uvut like a firecracker under
a tin pail.

“Mr. Jakey O'Brien will sing Does The
Spearmint Lose Its FFlavor On The Bedpost
Over Night?  Alles IToupla!”

“Why, that’s Barry Dunhaven,” exclaims
Tom. *‘He's broadcasting {or the summer in
Detroit.”

THE
EXECUTIVE

Every exccutive is at
some time called upon to
make deeisions which in-
volve applied Chemistry.
It he does not know
Chemistry, he must rely
entircly upon his faetory
chemists or high priced
consultants. A knowledge
of Chemistry, easily gain-
ed through our Course,
would strengthen vour po-
sition greatly and save
you thousands of dollars,

THE
BUSINESS MAN

Better buving and bigz-
ger sales are the rewards
of the man who under-
stands Chemistr; Manu-
facturers, b 'S,
men, advertising me
accountants and clerks ean
all beneht by learning

Chemis

mest

;lml practical

THE
PROFESSIONAL MAN

Every professional man
needs a working knowl-
edge of Chemistry wheth-
er lie is practising law,
medicine, engineering, den-
tistry, or any other call-
ing.  Too often he finds
this all important science
was negleeted in his ear-
lier training. Our coutse
removes  the handicap.
Most important, it gives
vou information in u form
that can he readily used.

DAILY WORKER

Workers in any indus-
try

raise their own
learning Chem-
every industry
is based on Chemistry,
Write and telt us what
your work Is and we will
show you how Chemistry

can

| can fatten your pay cnve-
lope.
R b BT s YT

S

~
1

CHEMISTRY

Insures Your Climb
to Success

No matter what your vocation
you can increase your Profi-
ciency and earn bigger pay by a
thorough training in Chemistry

/ E‘O be stccessful today is to know Chemistry! Every
line of business, every branch of industry deCndS upon
Chemistry in some form. You may not realize it, but

vour own proficiency in whatever work you are doing would

be increased by a knowledge of Chemistry. In many lines

such knowledge is absolutely esscntial. In others it is a

guarantee of promotion and more money.

It is no longer necessary to_cnter college in order to learn
this fascinating science. Our Home Study Course trains you
just as thoroughly, and with the same assurance of success,
as those who took the longer way. And our mecthods are so
simple that we can tcach vou no matter how little previous
education you may have had. DMany of our graduates now
Wold responsible positions or have materially increased their
incomes from private enterprises as a result of taking our
course. Hundreds of letters from students testifying to the
benefits they have derived from our training are here for
your inspection.

Remember that you do not nced to study Chemistry with
the idea of actually practicing as a chemist, although a great
many of our students are taking our course with this ob_]cct
in view. If you want to know more ahout what Chemistry
will do for vou, if you want to know what our home study
course offers, sign and mail the coupen today for FRLER
BOOK ““Opportunities for Chemists.”

DR. T. OOCONOR SLOANE Will Teach You Prac-
tical Chemistry In Your Own Home

The Chemical Institute of New York, of which Dr. T.
0O’Conor Sloane is Educational Director, was founded to fill
the need of ambitious, far-sighted mcn who realize and recog-
nize the splendid future Chemistry offers them, but who can-
not spare either the time or the money to attend college.  Dr.
Sloane, a foremost authority on Chemistry, will teach you and
will give you all the individual help you require. He will
personally go over your papers, correct them, point out your
faults and teach you in a practical and interesting way. No
q)ecml education needed except the ability to read and write
Iinglish. One student has characterized our lessons as “The
course that takes the mystery out of Chemistry.”

Easy Monthly Payments

You do not have to have even the small prtce of the course
to start. You can pay fox it in small monthly amounts—so
moderate that you won't feel them. The cost is low, and
includes everything, even the Laboratory Iquipment—there
are no extras to buy. Qur plan of casy monthly payments
places a chemical education within the rcach of everyone.

Laboratory Equipment Given To Every Student With-
out Additional Charge

We give to every student without additional charge his
chemical equipment, including forty-nine picces of lahoratory
apparatus and supplies, and forty different chemicals and
reagents. These comprise the apparatus and chemicals used
for the experimental work of the course.

Special 30-Day Offer

For a short period we are making a special offer that will
be worth your while to take advantage of. Write for particu-
lars, using the coupon below or simply a postal card. This
will not obligate you in the least. Do not wait until tomorrow.
Send the coupon now while you think of it.

The CHEMICAIL INSTITUTE
of New York, Inc.
Home Extension Division 8

66-R W. Broadway, New York City

Sign and Mail this Coupon for FREE BOOK

2
s CHEMICAL INSTITUTE OF NEW YORK, Inc. R
' Home Extension Division 8 ]
' 66-R—West Broadway, New York City. 1
1 Please send me at once without any obligation on my part, :
I vour Free Book “Opportunities for Chk_lnl\tb, T and full par- g
I iiculars about the Laboratory Equipment furnished to every
! ctudent. Also please tell me about your plan of payment and g
: vour special 30 day offer. 1
1 NAME ...l -

i
B OADDRESS ...iiiiiiiii O |
¥ [}
g CITY ..... P . 6800 Cereeeecieae.. B
1 £
1 STATE ........... R . R e 3 L
1 R.N.8-24 H

P N N N SN N N BN 2 N BN SN N R S NS N NS NN NS B SN N N RN NN N RN BN NN N BN BN BN BN A

www americanradiohistorv com

247



www.americanradiohistory.com

248

1080NANA00A0RAAASAARIGAAEARARARAARASRA RIS

HEADSET
$3.50

There’s a wealth of radio enjoy-
ment that is yours if you invest
$3.50 in a Camco Cannon-Ball
Radio Headset. The quality of
tone and sensitiveness of this popu-
lar price headset will please vour
ears. The Camco.

Cannon-Ball Headset
Weighs Ten Ounces

complete with headband and cord.
Of course, vou realize that this
means head and ear comfort—*“lis-
tening in” with pleasure.

Ask your dealer to remove the caps
and let you examine the interior of
the phones. See how perfectly the
cores are ground and how smooth
the top of the case upon which the
diaphragm rests, is finished. Notice
the quality of material and crafts-
manship, and yowll readily realize
that the Cannon-Ball Headset is
perfectly balanced electrically.

Camco craftsmen specialize on radio
headsets and loud speaker units—
visualize what that means.

Invest vour money wisely—Camco
Cannon-Ball, $3.50; Camco Grand,

$5. And the Camco Loud Speaker
Unit, $8.
At your dealers
CANNON &E-MILLER SALES CORY.
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AUFFALD, NY.,7
JUNESNSUENNNENSUUEESEBSUDESINIERIRNREST

Y&7 W.HURON ST.

T e T e T L ) T T O O O O T T O T,

our dealer for a
copy of the UNI~
VERNIER Log. Every
set owner needs this
handy, pocket-size Log
Book. Includes valuable
suggestions on how to
|improve your tunin
Shows how to compile
8 permanent Log Book.
If your dealer fails
you send his name
= and 2¢ to
Walbert Mfg. Co.
WFG. CO 935 Wrightwood Ave.
Chicago, it

———

1) WALBERT

= Micro-Selective Tuning Control

Insure your copv reachine you each month.
Subscribe ‘to RADIO NEWS —$2.50 a year.
Experimenter Publishing Co., 53 Park Pl, N.Y.C.

KK&?eS ”

The Master puts his finger to his
“Ssssh!” he warns.

He throws in a switch and the baby spot
sends off a yellowish light into a big tree
across the street. And sure enough, we
faintly hears the song being plugged from
the top of the tree. The Master is jubilant.

“You see!” he cries. “It works!”

“How?” demands Tom, so interested he
forgets that he won’t understand anyway.

“The waves of sound travel on the rays
of light,” explains The Master. “When the
light is reflected, the rays are thrown back.
But listen!”

We does, me especially. I got a memory
for voices, and if I ain't heard Mr. O’Brien
before I'll eat a dozen cracked vacuum tubes.
Jerry sort of prances around, talking in one-
word admonitions, saying “Listen!”

All of a sudden there is a “pfutt!”, a fuse
blows and the baby spot goes out. The
Master turns to put in a new fuse, but
pauses. The voice is still singing. Then it
quits in the the middle of a bar.

“Hey, you!” yells Jakey O'Brien.
vour light!”

Tom makes a dive for the door and calls.
And Mr. O'Brien files in and scttles on
Tom's shoulder.

“Between me and you,” says Shakey, “they
got some awful hams for electricians in
these tank towns.”

We four gets a good cackle out of that,
put The Master is paralyzed. Finally he
begins to come out of it.

“I—I don't understand,”
“That b-bird ”

1 bows low-like. “Mr. Lawson, meet Mr.
Shakey,” I introduces.

Shaky eyes The Master a moment. Then
he blinks. “What act do you do?” he caws.

Jerry don’t answer, so I lets him in on it.

“You see,” I explains royally, “that an-
nouncer in Detroit was on the same bill with
us and Tom last season. He used to drop
in on our acts and clown a bit. Also, he'd
step on and announce Shakey's songs, using
that line I told you about, ‘Alley-oop!’
Shaky got so used to it that several times
he wouldn't sing until Barry had come on
and velled. It came quite naturally tonight.”

“B-but ?

“Oh, ves.,” I continues, “vour light rays
finished the job. Shakey always sang his
songs dark stage with an amber spot.”

This arouses another laugh from us.
Tom cranes his neck at Shakey.

“How the devil did you get into that tree?”
he asks.

Shakey blinks his eve again. “Had to,”
he says. “Flew through the broken win-
dow.”

“Had to?” demands Tom.

Shakev pecks Tom behind the ear. “Had
to. vou sap,’ he crows. “Shakev’'s a gen-
tleman.”

“Had to?”

“Sure!” declared the bird. “That dum
flapper canary in there was taking a bath.”

Fven The Master laughs at this.

lips.

“Watch

he mumbles.

Then

trrs s EHIHIEH Fonmmn

The Tropadyne Circuit
(Continued from page 172)
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may easily be wound by hand, haphazardly,
on a suitable form, or spool. The number
of turns, which in this case was 440 in each
coil, is not critical. Two coils connected in
series form a secondary and one coil forms
a primary. It is important to separate the
coils at least 74 inch. The core iron used
is exceptionally thin, japanned silicon steel.
This steel may be obtained from manufac-
turers of iron core radio frequency
transformers and is not the same as that
cused in the construction of audio frequency
“transformers.  When constructing thesc
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| Have You Tried the ||
5 TUBE COCKADAY
With Push-Pull

Amplification

CONSRAD PATTERN NO. 11

This new 5 Tube Cockaday combines all
the selective features of the old Cocka- -
day with added refinements of Push-
Pull Amplification and special improve-
ments that make it one of the Best 5
Tube sets in existence today.

The Consrad Pattern No. IT tells you
how to build this fine outfit. It con-
tains full sized blueprint 18x28” of the
wiring and_drilling requirements with a
fom: page instruction sheet so that you
can’t go wrong in constructing this set.

Contained in heavy two color printed
envelope.

The price i_s only 50c at all Radio
Dealers or it can be had by writing
direct to us and enclosing the price.

50C p..FRICE,
Postage Paid

THE CONSRAD CO., Inc.

233 Fulton Street New York City

Essential For Any Set
K.&C. Series Automatic
PLUG

Enables you to add
any number of
headsets or loud
speaker in the cir-
cuit instantameous-
ly. No multi-jacks
or terminal hlocks
to fuss with,

Just “plug plugs”
into each other. Any
other make of
standard plug can
be used with the K.
& C. Series Auto-
matic Plug.

Ask  your

show you
device.

dealer to
this kandy
Price $1.25.

b 1
Kilbourne & Clark Mifg., Co.
Seattle
Branches: 591 Mission St., San Francisco; 305 Larrabee
St., Portland, Ore.; 1103 West 10th St., Los Anzeles;
Steelinan, Inc., 24 Murray St., New York ReDresenta-
tive; O, P. Smith Co., 205 W. Harrison St., Chicago
Representative.
K. & C. Parts Set The Standard

always be identified
by this trade-mark
~—Jook for it.

Genuine Gilfillan
Radio Parts can

GILFILILAN BROS. Inc.

Los Angeles New York
Cal. N. Y.

Kansas City
Mo.
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This

trademark
wrapper

able the
sizes:

7x9 7x30
7x10 7x40
7x12 6x9
7x14 6x10
7x18 6x12
7x21 6x14
7x24 6x18
7x26 6x21
7x28

upon the

identifies the genu-

ine CELESTO Planel.

for it!

CELESTO Panels are avail-
i following stock

Look

6x24
6x26
6x28
6x30
6x40
8x12
8x40
9x28

(Black and Mahogany Finish)
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your protection.

Bay State Panel Co.

738 Broadway. New York
Pecrless Panel & Radio Co.
38 Park Place. New York
Viking Radio Co.

16 Hudson St., New York
Hub Cycle & Supply Co.
19 Portland St., Boston
New England Electric

99 Bedford St.. Boston
Noble Radio Distrib, Co.

9 8. Clinton St., Chicago
Scott Bros., Ltd.
332 St. Catherine St., Montreal
Perkins Electric Co.

247 Bleury St., Montreal
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TRIHNGLE RUBBER & SUPPLY CO

ARD RUBBER knows no equal in the
field of radio insulation—and when the
hard rubber bears the CELESTO mark you
are doubly certain that the insulating proper-
ties of your radio panel are perfect.

CELESTO Panels are made from the finest
grade of genuine hard rubber.
Panels are packed in individual wrappers for
CELESTO Panels are for
sale by the better dealers everywhere.

Some CELESTO Distributors

Some Territories Are Still Open!

68 ~74 Sou(h St Boston Mass.

CELESTO

Northern Electrical Co.

121 Shearer St., Montreail
Vimy Supply Co.

567 College St., Toronio
Radio Engineers of Canada
70 Granville St., Halifax
Albert A, Bergman Co.

12 N. Ninth St., Philadelphia
Lang‘sbuxgh & Densten

700 Bl E. Balti. St., Baltimore
Fulton Llectric Co.
65 Pryor St.. Atlanta
Sumter Radio Mfg. Co.
Telephone St.. Sumter, S. C.
Perry-Mann Rlectric Co.
Columbia, 8. C.
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T has been the tradition of the Federal Company
over its 25 years in manufacturing Electrical
Comrnunication Equipment, that it must give its

users the highest refinements of the art.

Federal tradition will not permit the manufacture
of a radio set just for radio noises.
manufacturing necessity to produce a harmonious
set is known to Federal Engineers, and no Federal
set is produced without them.

Bridgeburg, Canada
London, England

New York
Chicago
San Francisco

FEDERAL TELEPHONE & TELEGRAPH CO.

mind—~first:

Each and every
better,

Buffalo, N. Y.

Federal radio sets are built with two thoughts in
i simplicity of operation, but three con-
trols being necessary—second
refinement if the user is interested in reproducing
all the beauty of tones that fill the air.

“Lovers of good music”

and know the real value of the refinement
placed at their command to make it easy to obtain
the cleavest tone reception.

: special controls for

know why Federal is

“Eﬁ’eﬁetai

Sianiterd RQADIO Products

WwWwWw americanradiohistorv com


www.americanradiohistory.com

Nothing Compli-
cated About the

DUOPLUG!

It takes two headsets—
four phone tips — and
yet is so simple that no
tools are necessary to
make the connections.

Unscrew the handle and
look inside —you can
tighten the special
thumb - nut connectors
with vour fingers or a
dime, and be assured of
a secure and perfect
contact.

A substantial plug —
with genuine bakelite
handle and heavily nick-
eled metal parts. Good
radio shops have it—at

$1.00.

h PACENT ELECTRIC CO., INC.
22 Park Place New York, N. Y.

A ,
&rﬂe for Catalog N-8 o/
Pacent

RADIO ESSENTIALS

ON ONE TUBE

Broadeasting from Atlantie Coast, Mexico,

Hawnili_
C: and Cuba heard in California by users df
C:;{\ggg (‘gL'NTRY CIRCUIT. Range due to simplicity
of set and only one tuning contror. Easily and cheaply

built by any novice. Dry cell tubes may
used. .ill instructions, blueprint panel layout, as-

sembly Dhoto, ete. Postpaid, 25, Stamps accepted.
VESCO RADIO COMPANY. Bx. RN-(17, Oakland. Cal.

Itransformers, it is important that all coils |
{be wound in the same direction and placed
on the core, as shown in the illustrations.
The lcads are lettered to correspond to the
vacuum tube connections.

As stated before, the Tropadyne principle
may be incorporated in any Super-Hetero-
dyne receiver. Those who already have a
seven or eight-tube Super-Heterodyne may
talke out one tube by changing over to the
Tropadyne circuit and in doing so may im-
prove the efficiency and decrease the operat-
ing expense of the set. Some experimenters
have reported phenomenal results by convert-
ing this tube into a one-stage short wave radio
frequency amplifier before the first detector
instead of removing it entirely. For ordi-
nary purposes, such extreme amplification is
not recommended. .

If the six-tube Tropadyne receiver has
been built according to the specifications
given, little trouble sliould be experienced in
operating and tuning distant stations. After
the coustruction of the set has been com-
pleted the tuned intermediate transformers
should be adjusted for maximum efficiency.
This is accomplished by tuning in a nearby
station that comes in loudly. The dials of
the transformers should all be set at about
80 degrees. After the station is tuned in
with the oscillator and tuning condenser, the
potentiometer should be turned towards the
positive side of the filament until the ampli-
| fier does not oscillate. Leave the last trans-
| former set and slowly turn the dials of the
{ others, one at a time, and leave them set
|at_the positions in which the station is re-
ceived at its loudest. It may be necessary
|to change the setting of the oscillator dial
| slightly after adjusting the transformers. Tt
will be noticed that the adjustment of the
transformers is not very critical when re-
ceiving loud local stations, but is very crit-
ical when receiving distant stations. It is
well to adjust the transformers again after
tuning in a DX station. Ouce the trans-
formers are adjusted they need not be
changed. Should the oscillator squeal when
the dial is turned toward the minimum, the
oscillator filament rheostat should be turned
down slightly. 201A tubes are recommended.

Practically as good results may be ob-
tained from this set when using a loop
aerial as when using an outdoor aerial, but
as many already hkave outdoor aerials, it is
well to build the antenna coupler into the
set. A 15- or 20-foot indoor aerial gives
excellent results with this circuit and oc-
cupies less room than a loop. In regard to |
the sensitivity of this set, it has been com-
pared side by side with other Super-Hetero-
dyne sets emploving more tubes and the
Tropadyne was not only more selective, but
received the distant stations just as loudly
and clearly as the other sets. The sensitivity
of the six-tube Tropadyne set was found to
be practically the same as that of other seven

{tube Super-Heterodyne receivers.

H

Expanding the Beginnher’s

Set
(Continued from page 174)

.................. e

R T T L
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with few changes, be used with almost any
kind of crystal or mineral will be described.
This instrument is illustrated in Figs. SA and

The hase of this detector is the same size
as the first one. It may he of either hakelite
or a similar insulating material, or it may
be made of wood, treated as described in the
| previous article.

The cup that holds the crystal may be
purchased complete, with a set screw for
holding the crystal and a mounting screw,
at any radio store. A .good home-made

wWWww.americanradiohistorv.com

Radio News for August, 1924

POWER
o
ElectricLightSocket

A Permanent Power Plant
for Your Radio

Operates Your Set from Your
Lamp Socket

Or from Your Lighting Plant
No More Buying of Batteries

Write for Descriptive Literature

Sidbenel Radio

Equipment Manufacturing Co.

29 WEST MOUNT EDEN AVENUE
NEW YORK, N. Y, J

FREE!'
Radio “Applause Cards’’*

‘— — Station W-E-A-F slening cff. If yeu
have enjoyed the artists’ prograni, won't Sou
write in and tell them?"’

By all means! Quickly and easily with “"Ap-
plause Cards’*®, They’re handsomely printed
maliling cards. All ready for you to fill in with
your comments, sign, aund drop in the mail box.
Keep a pack of them near your receiving set.
You can use ‘‘Applause Cards’'* liberally be-
cause they are FREE AT YOUR RADIO
DEALER’S,

(‘*Applause Cards’’* were originated by this
Company, makers of the popular Dletogrand
Loud Speaker and the Arvistocrat Dictograph
Headset. The only ‘‘Applause Cards™’* are
Dictogranh Copyrizhted ‘*Applause Cards'’*.}
A big FREE package of them awaits You at
vour dealer’s, Or if he has not yet stocked,
we will send you a large package of ‘"Ap-
plause Cards*’ prepaid direct to you, provid-
ing you will furnish us with Your dealer’s
name. Dept. D-8.

DICTOGRAPAH
PRODUCTS CORPORATION

220 West 42nd Street, New York City
*Copyrighted

§. HAMMER RADIO CO,
307 Atkins Avenue Brooklyn. N. Y.

N & K Phones 4000 ohms Model D. List $8.50....$5.90
Dr. Seibt Phones. 6000 ohms, List $12.00 S

Superdyne Coils or Ambassader Coils..
£12.00 Baldwin Phones (Type C, Doul
Federal Type No. 65 Transtormer.
Amertran Transformers ..........
Como Duplex P.P. Transformer....
Music Master Loud Speaker
Write for Price List. Not Insured Unless Insurance
Charges Included. Orders over $5.00 shipped Prepaid.

e _-___-
QUALITY RADIO PARTS INSURE
THE BEST POSSIBLE RESULTS
FROM ANY TYPE OF CIRCUIT
Write for complete literature and prices
AMERICAN SPECIALTY CO.

BRIDGEPORT, CONN.
=L

ELGIN SUPER-REINARTZ
The Set Which Copied

2LO LONDON, ENGLAND
ONE u{_l UBE
Send Stamp for Descriptive Circular

ELGIN RADIO SUPPLY CO.
207 E. Chicago Street, Elgin. NI

Wholesale

INITED EEECTRICSRRES (@~ Radio
Nextdoor  Rquipment

Goorah
Pit :’alfl‘l 3 KDKA

Same Day Shipments
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cup may be made from a cap taken from
the center or carbon binding post of an old
drey cell.  The detector clement or crystal
may be held in the cup by means of the
soft metal procurable at any radio store,
or by packing tinfoil around it. Soft metal
may be made by dissolving as much tinfoil
as passible in ten cents worth of mercury.
Wnead the foil and mercury thoroughly and
leep adding the foil until no more can he
forced into the mixture. This mass will
meclt below the boiling point of water and
can readily be used for mounting crystals
without harming them. Detector minerals
or crystals must not be exposed to excessive
heat, as it tends to spoil their sensitiveness.

In constructing the improved type of de-
tector, another length of 1/i6-inch spring
brass; 334 inches will be required. Drill a
3/16-inch hole 34 inch from one end of
the strip. In order that the threads of
the nut may be kept clear of solder and
that the hole in the metal strip may clear
the screw, it is best that the soldering be
carried out with a screw in the nut.  This
screw should be left in place during the
entire work of soldering.

‘Then drill a hole ¥4 inch from the oppo-
site end and another 34 inch from the same
end. These should be just large enough to
pass small machine screws which are to be
used for holding the bracket to the base.
The strip is then bent, as shown in Fig. SA,
making the bends square and even. For the
sake of appearance it would be a good ideca
to polish the finished bracket at this point.
Metal polish or fine sand-paper may be used
for this purpose.

The next step is to drill the base. The
necessary holes are shown in Figs. 5A and
SB. All of them, with the exception of
those for the mounting screws, are counter-
sunk on the under side of the base. This
is done in order that the base may be placed
flat with none of the mounting screws touch-
ing the surface upon which the detector is
placed. If a regular countersinking tool is
at hand, use it. If not, a Y4-inch drill will
serve very nicely. Also, a drill of this size
often finds many uses in the hands of an
experimenter.

The remainder of the detector consists of
a piece of threaded brass rod, 24 inches
long. This can be bought at any radio store,
or from any mail-order firm. With a file,
sharpen one end of the rod to a point.
Screw an insulating knob on the other end,
and turn the rod into the nut soldered on
the bracket. This is shown in Fig. SA.
This detector will operate with any kind of
mineral or rectifying substance. The point
may be used on such material as carborun-
dum, which demands a coarse point with
heavy adjustment, or two nuts may be placed
as shown and a cat whisker clamped Dbe-
tween them for use on materials which re-
quire a light contact. Thus this detector
is universal in its scope.

Now we come to something new. Last
month a fixed condenser was described, so
readers who have been following this series
know what a condenser is. For this set, a
variable condenser will be needed. It is not
advisable to give constructional details for
such an instrument, because few readers
would be able to construct one, as it takes
a skilled machinist to do so. Professional
tools and equipment must be used in its
construction if results are satisfactory.
Therefore, a few hints on the purchase of
a condenser will be given to guide the reader
in purchasing the instrument.

In the first place, the condenser should
have a maximum capacity of .0005 mfd.
This usually means that it will have 23
plates, 12 stationary and 11 movable. This,
however, does not always hold good, as a
condenser may have a few more or a few
less plates for the same capacity. The size
of the plates helps to determine the capacity.

Be sure to obtain a good condenser. It is

: THE RADIQ CONSTRUCTOR SERIES |
H MAKING-YOUR-OWN !
Nol3
How tc make the

HARKNESS
RECEIVER

., P/

THE

iriny

CONSRAD

Publishes
Over 45
Radio Books
written and
edited by
over 40 of
the Most
Prominent
Radio Experts
in America

"The Consrad Co., Inc.

233 Fulton Street, New York City

‘Radio Broadcast Listeners

Book of Information
and logRecord ;

with Complete List
of U8 Broadcast
Stations

CONSRAD PUBLICATIONS

“The Experimenter’s Library” ceiver. Iow to Make a Neutro- Radio Books
. Sel‘_les dme Receiver. Iow to Make a Radio News Amateur Handi-
Tips for the Radio Amateur Con- Reinartz Receiver. How to Make book ... $1.00
?t]l]'{l:'(‘lt((ni._m‘}l_n\\_' tq\‘.\tlul(ﬁ z}. H(gdio- a Reflex Reeciver. How to Make a Radio For All. . 2.00
e Tteceiving Set. Radio Ques- ity iv . R N ; ’ fo
tions Answered.  Radio Frequency CDD].('X(I?" RVC('cncr. LT ‘.O Make '.[h»e HO}‘ "f‘d Why of Radio
Amplification.  Loud Talkers and a Short Wave Regencrative Re- v}mmmtus 56 in 20 Lessons i
Haow to Build Them. How to Tune celver. How to Make a Radio- wireless Course In 20 Lessons 2.00

Your TRadic Set.  One  Iundred Thone Crystal Set. Tow to Make  LxDerimental Electricity Course

Radio Iookups. All About Radio One or Two Stage Amplifiers. All in 20 Lessons .... cae I

]\'f:lcm'rm H’ll‘fntl?gsy m'jlf}) Ol?,\g’ll'a{{m; of About Aerials and Their Construc- ‘I“IT:.'OUSHHG and One Formulas 1.50

and A ABous Tt - Tow diagdyne tion. 20 Radio Diagrams_and ol Reading Course in §
R & L LOHY, L9 Hook-ups. Radio Amatcury’ Prac- UL oeenoeasanaesdnan 1.25

teceived. How te Locate Trouble The Beginners Radio Guide ea. .10

in Your Radio Set. tical Design Data. How to Make Suildine - : 5
25¢ EACH the Ultradyne Receiver, How to 'lgi-(;-]s'zli;lageltnewenswe Rﬂedm 1o
Make a Five Tube Cockaday Rte- Radio Loz Book. so ot ‘50
“The Radio Constructor’” Series ceiver. How to Make a Portable Radio Mareh .. L3
Radio Map of the U. 8. on Cloth. Recetver. Radio Jazz . ves .35
How to Make the S. 'F. 100 Re- 50c EACH Listen In vevvvvnaenns..... .35

C ¢“RADIO’S FOREMOST PUBLISHERS’’ 1
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Salisbur
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A

A REMARKABLY substan-
tial, handsomely finished
piece of furniture (No. 29),
particularly fashioned for
holding Radio Sets. Chaice
of finish: Golden or Fumed
Oak or Imitation Mahogany.
The top is 18x24. There is
one long drawer, and undere
neath is a

Handy shelf for batteries
JUST check the finish you want in the
Coupon below. Do not send money. Pay
the expressman $7, plus the small express
charge, on delivery, and thus have the ad-
vantage of buying direct from the malkers.
Absolute satisfaction guaranteed.

SALISBURY BROS. FURNITURE CO.
Dept. A-1, Estab. 1863 Randolph, Vt.
SEND NO MONEY--Just mail this

FROM THE
FACTORY

w------:--ﬂ“_ll:ﬂﬂ-----------ﬂ‘
5 SALISBURY BROS. FURNITURE CO., L
8 Dept. A-1, Randolph, Vermont. . ]
1 Send the Salisbury Solid Oak '‘Communits’” g
g Radio Table No. 29, finished in (check) .... g
g Golden Oak, (check).... Fumed Oak, (check)....

a Imitation Mahogany. I will pay the espressman $7 r
H and expressage on delivery, [l
g Name oo reaeean :
§ Address ... 1
1 1

& v ' i
$ %y Brings you a Genuine
=) UNDERWOOD
T ¥ P EW R 1T E R
10 DAYS FREE TRIAL Yaxssopmeontionsty
days you are not satisfied with this late model UNDERWOOD
typewriter rebuilt by the famous Shipman Ward process.

GREAT PRICE SAVING Piscttovon from the

largest typewriter fac-
tory in the world by our money saving methods. v
Sosmall that

EASY MONTHLY PAYMENTS Sgsmal that

notice it while you enjoy the use of this wonderful machine.

worth while, as this is an instrument which
is always used. The first thing to look at
is the material of the end plates. Do not
buy one in which the end plates are of “mud”
or an inferior composition. Insist on bake-
lite or hard rubber. “Mud” can usually be
detected by rubbing a corner of the material
on a sheet of paper. “Mud” will leave a
mark similar to that of a heavy marking
crayon. Balkelite and hard rubber are very
hard and will leave little or no mark when
tested in this manner.

The next point of importance is the metal
plates. They should be of aluminum or
brass, firmly mounted and evenly spaced.
The rotary or movable plates should be free
from side play and they must not touch
the stationary ones. An excellent type of
instrument is shown in Fig. 6. This latter
adjunct permits very fine and close adjust-
ment of the capacity and is a valuable asset
in any equipment. These condensers cost
a little more, but are worth it.

After obtaining the instrument, it is nec-
essary to mount it on its unit panel, which
should be of the same size as the one on
which the variocoupler is mounted. One
hole is drilled for the shaft and three more
for the mounting screws. AMethod for this
procedure is shown in Fig. 7. Make the
shaft hole of such a size that there will
be no binding when the mounting screws
are tightened. Leave a margin for it;
better too large than too small. When the
screws are put in place, draw them up as
tightly as possible. Then malke connections
from one of the binding posts to the rotary
plates and from the other to the stationary
plates. Screw a base board to the panel so
that the instrument can be mounted on the
large base.

The condenser completes the instruments
needed. Mount them all on the large base,
as shown in Fig. 8, and connect them to-
gether with bell wire, as shown in Fig. 9.
The circuit may easily be followed, as all
the instruments are labeled.

The operation of the two switches are
much the same as they were with the tuning
coil. The additional adjustments are the
rotor of the variocoupler and the variable
condenser. The adjustment of the detector
was described in the preceding article. To
operate the new set, adjust the detector, set
the switches at the points where a station
was heard formerly. Place the rotor so that
its winding is parallel with the stator wind-
ing (formerly the tuning coil). Then vary
the condenser until the station is heard.
Readjust the detector for the loudest signals,
and try readjusting all of the controls,
until best results are obtained. If the tuning
is not sharp enough—that is, if two stations
interfere with each other—turn the rotor
slightly and readjust the other controls. You
will soon get the knack of tuning the set
and will find it much more selective than the
first one.

Keep a log of all stations received. This
was described last month. Add two columns
to the log as described, one for the rotor
and the other for the condenser settings,

FREE BOOK OF FACTS nigining Shipmon

aystem of rebuilding,_typewriters and also valuable inforn.ation
about the typewriterindustry both instructive and entertaining.

Act Today!
Mail Year

Coupon il Guarantee §

Shipman Ward

Mfg. Company
C-195 Shipman Building

w™ontrose & Ravenswood

Aves., Chicago

CitY.evvvrocrsorcererrecrsocsns Stal0Lcoeenerinnn

How to Build Radio
Sets

(Continued from page 175)

T T

it

inch, which may be purchased at any hard-
ware store, will be useful. It will be easy
for you to ream the holes out to the exact
size desired.

The reamer js used with an ordinary car-
penter’s brace, and care must be taken not to
attempt to ream the hLoles out too quickly,
for fear of breaking the panel.
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Suprer Heterodvne

We specialize in super heterodyne receivers
and after making exhaustive tests find the cir-
cuits and parts designed by THE EXPERI-
MENTERS INFORMATION SERVICE to
be the best known to the art today.

THEREFORE WE OFFER
Complete model “C” super heterodyne
parts including panel, cabinet and con-

structional drawings «.o...eeeeoeess $108.15
FEATURES VERY DESIRABLE
BuTt Not ESSENTIAL
Drilling and Engraving Panel......... $10.40

Special model “C” voltmeter, reading all
tubes and ‘B’ battery and model “C”
Ammeter, per pair

Geared vernier attachment for heterodyne

condenser L .......iiiiienaieeneraas 2.7
Resistors and Filament Switch 3.00
Antenna Adapter “K,” including Drilled

and Engraved Panel, Cabinet and

Drawings «.vveveriunseorrosaneoosss 29.00

Model J 2-Stage Tuned Regenerative R.
F. Amplifier for Model C or any other
8-Tube Super making a 10-Tube Set. 67,00
Inci. Eng. Panel, Cab. and Drawings.

INDIVIDUAL PARTS
Wz OFFER SEPARATE PARTS

Oscillator Coupler .......cociuueerenns $5.00
R. F. Coupler (Filter), 10,000 M....... 5.00
E. I. S. Improved 10,000 M. Transform-

[ 5 B I 7.50
21-K. W. E. Bypass Condensers........ 1.75
Standard R. C. A. Loops, 30” sq....... 19.00

| Western Electric 10-D Loud Speaker... 43.00

Selected R. C. A. Tubes, 201A or 301A

(only with Model C Parts)......... 4.25
Wire, Tubing, Seockets, Jacks, Audio
Transformers, etc.. also.

Model “C” Sets Rewired according to
standard by experts ........ .00 noan 60.00

All Shipments F.O.B. Philadelphia or New York

NORDEN, HAUCK & CO.

Engincers and Purchasing Agents

25 SoutH ASHMEAD PLACE
GERMANTOWN PHILADELPHIA, PA.

A Pleasant Surprise Awaits the User of
the A. C. H. SHARP TUNER DIALS

3in. DIAL
4in. DIAL
Will improve any receiving set, making

difficult tuning easy

Money Back Guarantee
Price 8" size..... $2.50 Price 4” slze..... $5.00
Regular fitting 5/16 shaft % and 3/186, 5¢ each extra

Extra Advantage of the ACH _

Can be attached or removed from any instrument.
Rough tuning same as any dial.
Movement so fine that the eye cannot detect but
the ear can.
Automatically
turb it. . :
Dial grounded reducing the body capacity to &
minimuia, .
Special dial 2 graduations where ordinarily one.

MAIL ORDERS SENT PREPAID IN U. S. A,

A. C. HAYDEN RADIO & RESEARCH CO.
BROCKTON, MASS,, U. S. A.

locks instrument so mo jar can dise

2
3
4.
5
8.

His goal—at last! Using a
DE-TEC-TOXNE Crystal Detec-
tor in a 3-tube reflex receiver,
i ».L,0, London, was heard in

e Hannibal, 3o. It is nol
uncommon to get stations 1000
miles away on simple crysta
sets with DE - TEC - TONE

Dealers or direct,

IZ u $1.50 postpaid.

PYRAMID PRODUCTS CO., 117 N, Dearborn St., Chicago.

2-1.0, LONDON

Insure your copv reaching you each month.
Subscribe to RADIO NEWS-—$2.50 a year.
Experimenter Publishing Co., 53 Park P1, N.Y.C.
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“All

Non R

No Static For “Shepco” Users

With practically every fan in Ontario stopped by static from getting even nearby stations,
W. T. Clarke, Lion’s Head, Ontario, received WGY, Schenectady, N. Y., with a “SHEPCO”

“All Wave” Coupler.

“SHEPCO” “ALL WAVE”

Trade Mark—Patents Granted and Pending

Wave” Jr.

$6

adiating DX Coupler

“The finest tuning unit in existence,” says
Mr. Clarke. You'll say the same. Build your
set the “SHEPCO” way and we guarantee
results.

Exclusive “SHEPCO” bankwound and tapped
primary and tapped secondary give the *“All
Wave” Coupler the high efliciency of elabo-
rate honeycomb coil outfits. Eliminates all
variometers, vario-couplers and loading coils.
Permits building low cost, single tube receiver
with selectivity, distance and volume equal to
expensive, many-tubed sets.

Short Aerials No Handicap

Guaranteed wave lengths: “All Wave” Jr.,
150 to 1,000 meters in single circuit, 150 to
700 meters in non-radiating triple circuit;
“All Wave” Sr., 150 to 3,000 meters. 1,500
miles minimum guaranteed.

Receivi

A ready built, complete one
tube receiving set incorpo-
rating “SHEPCO” “All
Wave” Jr. Coupler and
other highest quality parts.
Beautifully finished, hand
rubbed genuine mahogany
cabinet.

A wonderfully selective dis-
tance getter with volume
equal to one step of audio frequ

without tools.
menter.

The parts bought sep-
arately would cost
more than this assem-
bled set. Without ac-
cessories.

521

At all Dealers in Standard Radio Parts or Sent Prepaid on Receipt of Price

ABSOLUTE MONEY BACK GUARANTEE

SHEPARD-POTTER CO., Inc.
Plattsburgh, N. Y.

“SHEPCO” “All Purpose”

Trade Mark—Patents Granted and Pending

ng Set

] ency. :
The ideal set for home or camp. Compact, portable, easy to
operate. Interchangeable circuits. Hook-ups changed quickly

Appeals to merest novice or expert experi-

521

Two Stage Audio Am-
plifier for wuse with
“All Purpose” or any
other set.

in every

stamps to
mailing cost.

6 efficient hook-ups
box or
seat for 10 ceats in

cover

RADIO CORP. CABINETS

Genuine S-ply Veneer Mahogany
Cahinets—the same Cabinet used
i R. C. Radicla_set.
Radio

in the

Cabinets

cost the

$4.20 in thousand lots.

Our Special Price

.95

—_—
each

These
Corp.

*2

New Type
UNIVERSAL

Our Special Price

*1

BRADLEY STAT or LEAK

25

each

VARIOMETERS and
VARIOCOUPLERS

Moulded $ .6 5
Very Special at =

each
VARIABLE CONDENSERS
$7.00_value,.43..Plate..Vernier ...
$6.50._.value,..23. Plate..Vernier

$6.00..value,..11_Plate..
$1.75..value,....3..Plate..
$4.30..value,..43. Plate..
$3.70_.value,..23_Platc..
$3.30.value,..11_.Plate..
$2.25_.value,...5..Plate_.

MAIL ORDERS: Address, Dept. N-6, CHICAGO
When You Buy Radio Remember that

SALVAGEPWEANS

ave, Service, Satisfaction

In buying radio apparatus from the Chicago Salvage
Stock Stare, the world’s greatest radio store, you can
be certain of these three things:

1. You have saved money through the hundreds of
radio bargains made possible by our enormous buy-
ing power.

2. Your orders have been filled intelligently by men
who are qualified radio experts.

3. You have bought quality apparatus because we
handle nothing but brand-new merchandise GUAR-
ANTEED to give complete satisfaction.

Western Electric Type 194
U. S. A.Signal Corps

ment specifications for sensi-
tiveness and loudness, the re-

PHONES

Fach Phone Cap is covered

with large, soft rubber ear

cushions. These are the only $ 7 95
°
each

quirements called for in air-

craft reception.

Coils for COCKADAY

CIRCUIT $1.75

phones to pass the Govern-
Special at cach

Complete Parts for FOUR-TUBE

$10.00
Value

Electric Headset

ACME
REFLEX

Including:
Drilled and Engraved Panel

Complete Parts as Follows:

1 Acme R-2
1 Acme R-4

3 Acme A-2 Transformers;
1 Acme R-3 Transformer;
4 Vacuum Tube Sockets;

denser; 2 .002 to .005 mf. Fixed Condense
Fixed Condenser; 8 Binding Posts Com

Length Belden Braid Shielding; 1 Variable Condenser
Knob and Dial; 1 2-ft. Length Spaghetti; 1 Base Board;
1 Standard Formica Panel, 21x7 inches; 1 “Carter”” Dou-

ble Circuit Phone Jack 20-ft. No. 14 Solid
Battery; 1 50,000.Ohm Grid Leak.

1 Acme Low Loss
denser, .0005 mi.; 1 Acme Pot. Rheo. 6-Ohm for .25A
Tubes; 1 Crystal Detector Stand; 1 .00025 mf. Fixed
Condenser with Gridleak Clips; 1 .0025 mf. Fixed Con-

Transformer;
Transformer; R

Con-

rs; 1 .005 mf,
plete; 1 2-ft.

Wire; 1 “C”

$3.65

Ready to Mount

Western Electric
Our . 50 |7 V12 Tubes
Special — $7 45
Prl'ce . 4
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LIBERTY
SUPER-HETERODYNE KIT No. R-40

1 Special Input Transformer, 3 Intermediate
Wave Transforiners, Oscillator Pick-up
Coil, 1 Bv-Pass Condruser, with complete
plans, drawings and stzcifications.

Any Amateur Can
Now Build His Own

Super-Heterodyne at
A Moderate Price

Astounding results are being obtained

daily with home built receivers using
Liberty units—the heart of the success-
ful super-heterodyne.

The homebuilder who uses the Liberty
Kit and follows the plans is assured of
a receiver that is noted for simplicity,
exceptional tonal quality, distance, the
utmost in selectivity, and easy to tune.
Liberty Kits contain complete specifica-
tions, working drawings, list of addi-
tional parts, etc, to build this excep-
tional receiver complete on an 8” x 28"
panel.

All stations may be logged and only a
small 17 inch loop is necessary.

Back of the Liberty Kits stands a broad
guarantee and a dependable company
with five years of successful Radio en-
gineering.

Ask your dealer. If he has no Liberty
Kits in stock, order direct, sending us
vour dealer’s name. Immediate ship-
ments—send no money—pay the post-
man $27.50.

FREE—Send for free descriptive circular.
Also a complete set of blueprints and in-

structions mailed free if you will send us
vour dealer’s name,

Liberty Electric Corporation
Department 102
Stamford, Connecticut

-B—, respectively.

BIG JOBS!

-
$150 to $400 per month for
men trained in auto, tractor and
electrical fields. Youcanquali-
fy after eight weeks in the
McSweeny Schools——where you
learn byworking with real tools
onreal iobs instead of studying

from books. Special tuitl
ﬁet offer, R. R. fare paz;d, 8 weoerllis GOOd
ln board free. Get catalog. p
N McSWEENY ay
oW Auto. Tractor and Electrical
SCHOOLS
L Operating Rahe Auto
\/' School at Cincinnati &
t, | ——% Cleveland Auto School
L1 7S == =% 9th & Walnut. Gincinnati, 0,
,__.-'Q"{ 1815 E. 24th, Cleveland, 0.

Dept. 440

LEICH ELECTRIC CO.

Leich Headphones, Non Tune Rectifiers
Is-Radio Jacks and Plugs
Write for complete Radio Bulletin 101-C
GENOA, ILLINOIS

It is a good plan to have your parts at
hand when using the reamer, and to remove
the reamer and try each part in its respec-
tive hole occasionally in order to insure a
snug fit. When drilling the panel, hold
it firmly against a smooth board, to avoid
chipping when the drill comes through.

After you have finished drilling the holes
to their proper size, take a pocket knife and
scrape the burrs from the edges of the holes,
so that the parts will fit smoothly into place.

CONSTRUCTING FRAMEWORK

When you have finished drilling the panel,
attach it to the mounting board with three or
four round-headed screws. The mounting
board should be a trifle shorter in length than
the panel, so that it will fit into a cabinet,
should you desire to use one. It is also a good
plan to brace the panel and mounting board
by placing two upright pieces of wood about
14 inch by 1 inch at the two rear corners,
with two more pieces placed horizontally
leading from the top of each of these up-
rights to the panel. (See Fig. 1.) Attach
with screws.

Mounting
' Block for
Binding Tosts

Lanel ang Fromework.
Fra. 4

How the panel is fastened to the baseboard.

This gives a substantial framework for
preliminary experiments. Near each of the
rear corners of the mounting board place a
strip of bakelite panel material or a thin,
smooth piece of wood about 4 or 5 inches
long by 1 inch in width. These strips should
be attached with screws and raised about
14 inch by placing two small round rubber
fcet underneath each end. Round rubber
stoppers, such as are used in water valves,
will answer admirably for this purpose.
Fasten the binding posts for the aerial,
ground and battery connections to these
terminal blocks. Thus all wires lead to the
back of the set, so when placed in a cabinet
it will be necessary only to drill the required
number of holes in the back of the cabinet
to insert the wires.

The next step will be to mount all of the
parts and binding posts on the panel and
mounting board. . Binding posts may be
marked as follows:

Aerial, A; ground, G; and the posts for
the battery connections, A+, A—, B4, and
Binding posts may be
purchased with these markings already on
them, if desired.

Tf vou are not following a_blueprint for
the lay-out, it is well to keep in mind, when
mounting the parts, the importance of having
short wiring connections—the shorter  the
better. Do not have too many wires run-
ning parallel. Also the wires should be
kept well separated and should cross at right
angles wherever possible. Use either No.
12 or 14 tinned copper bus-bar wire.

CONVENIENT METHOD OF WIRING

Practically all of the Detter grades of
radio parts which are now being offered for
sale are equipped with convenient binding
posts to which may be attached the various
wiring connections.

Small, flexible copper washers (called ter-
minals) having projecting tongues with clips
for fastening and soldering to bus-bar wire
are almost indispensable in wiring your radio
set. These washers, when properly soldered
to the wires and tightly clamped to the bind-
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New/.
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Ifthere’s a Better Set Made

—we haven't heard it/

Globe Duo-Dyne No. 900 is a distinctive 5-tube
sct-—a double-powered, long distance receiver
with unusual volume and true tone reception.
Tunes easily—without squeals or carrier wave
sounds. Can be perfectly logged. Non-radiat-
ing—does not interfere with your neighbor. Can
be used with loop or outside aerial. An ultra-
fine, efficient outfit.

To learn about this new development in Radio,
write for literature on Globe No, 900. Ask for
Bulletin No. 25A.

GLOBE ELECTRIC COMPANY
14-28 Keefe Ave. Milwaukee, Wis.

@@EBRADY LEAK )=

Can be installed in any set
in a second! Does not change
calibration with age or use!
Officially adopted for Ultra-
dyne, Polydyne, etc., circuits.

00
AND PERFECT LEAK MOUNTING $ I

At your dealers or direct by mail
on receipt of purchase price.

A CBRADY C°

Improved Badio cipparatus
108-SEVENTH AVE. NEW YORK CITY
AUSZOEVENIT A

Be sure and
specify

“WILMINGTON
FIBRE”

Sheats, Rods, Tubes, Washers, Etc.e
Specialties

Wilmington Fibre Specialty Co Wilmington, Del.
Branch Offices *Everywhere”!

Insure your copy reaching you each morith.
Subscribe."to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park PL, N.Y.C.


www.americanradiohistory.com

Radio News for dugust, 1924

ing posts, make practically as good and per-
manent a4 connection as though the wires
were soldered directly to the posts them-
selves.  And it is not only a much more con-
venient method, but it eliminates the possi-
bility of spoiling any of the parts.

L'our or five dozen of these washers should
he on hand before vou start wiring the sct.
It is an excellent plan to prepare several
picces of bus-bar wire in advance by cutting
them in varying lengths from two inches up
to 18 or 20 inches, and then soldering one
of the washers to one end of each.

A few picces of wire may also be bent
double and soldered to the washer at the
bend, so that two leads of wire mayv be
attached to any one of the binding posts,
when specified in the diagram. (See Fig. 2.)

Washers for attaching 1o Binding Pifff

Bend in
ire

Bus bar wire
TN

Fg. 2
Soldering lugs are employed and soldered to
the wires as shown.

These prepared wires will save you con-
siderable time when you start wiring up
your set. Sclect one as near as possible the
length required, bend it to the desired shape,
cut off any surplus and solder another
washer on to the opposite end for the other
terminal.

SOLDERING AND HOW TO DO IT

The importance of having all of the con-
nections in a radio set soldered properly can-
not be cmphasized too strongly. Ii you
expect to obtain the best results from your
set, it is absolutely nccessary that all of
the wiring connections, including the lead-in
from the aerial, ground, batteries, jack, and
all of the wiring connections within the set,
be well soldered. Do not use an acid solder-
ing flux. Use resin core solder, which comes
already prepared, or resin flux, either of
which may be obtained at any radio store.

A soldering iron, even one of the smaller
electric irons, is rather a clumsy tool for
soldering small wires and parts such as are
used in a radio set. It is a much more
convenient method to use an alcohol lamp,
such as a jeweler uses, for this class of
work; and a much ncater job will be the
result.

For soldering the wires to the washers,
procced as follows: First, clamp the pro-
jecting points of the washer tightly over
the wire. Then hold the wire at the opposite
end from the washer and hold the washer in
the flame for about 10 seconds, or until it be-
comes heated; then touch the spot to be
soldered with the end of your ‘“stick” of
resin core solder until a drop melts off.
Hold the wire and washer in the flame just
long enough for the drop of solder to flow
down around the wire. Then remove in-
stantly and allow it to cool. Do not allow
the work being soldered to become too hot
or the solder will flow too fast and drop off.
Ii it is not hot enough, it will not adhere
to the work. A few trials, however, will
soon show the proper temperature for best
results.

This method will apply to any other class
of work you may have to solder about your
set. Keep in mind that whatever you are
soldering must be heated—not too hot—
before the solder will stick.

If the work you are soldering is not clean,
it must be cleaned by filing or scraping with
a knife before the solder will stick to it.
When soldering nsulated wire from which

255

USE “RAGECO” TOOLS TO BUILD
BETTER RADIO SETS

BR 701
RADIO TOOL SET

This is the handiest sct of tools ever
made for Radio Work by the makers
of the famous “Yankee” tools. 1t con-
tains the following: One ratchet screw-
driver, 014 in. long, holding all attach-
ments; one blade, 52 x 3/16”; one
blade, 3% x 14" ; one blade, 214 x J 78
one countersink; two socket wrenches
for all small nuts; one reamer to en-
large holes in panel from 14" to 14"
One wrench, one end 35/16” squarc or
hex., other 14" hex. for jacks, etc.
Price per set in cardboard box, $3.00.

BR 703—TGCOL CHEST

Set consists of “Lockgrip” Master Handle,
5 inches long, black Rubberoid finish with
very strong steel chuck, nickel plated and
huffed, and the following nine tools:
Saw, Bradawl, Large Screwdriver, File,
Scratch  Awl, Gimlet, Reamer. Chisel,
Small Screwdriver. Kach tool made {for
real service, about 4 inches long, fine steel,
drop forged, hardened and tempered and
nicely finished.

The sct comes in a well made leatheroid covered tool box, 314" x 515", with tray.
Price, $1.85.

————r
YYANKEE” No.230
e L

BR 303—HAND DRILL

hardwood handle is hollow to

Iron f{frame, nickeled parts,
bearing, three-jawed chuck holding
centering accurately round shank
from 0 to 3/16. Length of drill, 12
Price, $2.25.

The

drills.

store
ball
and
drills
inches.

Size, 12 inches

cereeiiee ... 8225

BR 702
RADIO HANDITOOL

Bends Bus bar or wire, strips and scrapes
wire, bores and recams holes, countersinks
holes, etc. Tool consists of 4" black jap-
aned handle with nickeled [ecrule, to which
is attached wire bending device and 3”
long two sided reamer. Price, 50c.

BR 800—ELECTRIC
SOLDERING IRON

J8> Perfect tool for the Radio Constructor.
Works ecither on 110-volt A.C. or D.C.
The heat element is of Nichrome., which
..... ve v.....82.00 prevents overheating and assures the de-
sired even temiperature.

Size of Iron, 10%4 inches long. " A 4-foot cord and plug is furnished. Price, $2.00.

The Radiogem Corp.
66-R-West B’way, N. Y. City

Size 1015” long
PRICE ...

Order by order numbers. Remit by check, money
order, stamps or cash. All goeds are shipped free
of transportation charges to all parts of U. S. and
possessions same day as order is received. If not
satidsﬁed. money will be refunded upon return of
goods.

——

6 Alvin Place

—
Write for complete illustrated FREE Catalog of

PARAGON

Reg. U. S. Pat. Off.
RADIO PRODUCTS

ADAMS-MORGAN CoO.
Upper Montelair, N. 3.

Perpetual Radio Fuse $2.57)—

$100.00 reward if you can blow your tubes with this
brotector in your cireuit acearding to our instructions.
SUPER ULTRADYNE Transformers, complete set in-
cluding blue print [
TLTRA SYNCHRODYNE C(ails, set of three..... $7.00
Including blue print. With condensers....... $17.00
DEALERS and JOBDERS we have an attractive terri-
tory_proposition.
THE STANLEY RADIO COMPANY, Manufacturers.
2947 Lorain Avenue Cleveland, Qhio

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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UR Radio Table No, 82 combines

exceptional strength, durability
and handsome appearance. The low
price is possible only because of eco-
nomical manufacturing—which enables
us to sell direct to you at a substan-
tial saving. The top measures 30x20
inches. There is one roomy drawer,
and a strong shelf for batteries. May
be had in solid oak or imitation ma-
‘hogany.

Don’t send a single cent
CHECK the finish you desire in' the
! coupon below. Do not send any

morney. Just pay the expressman

$10.50, plus the small express charge,
on delivery. We stand behind this
table with an absolute guarantee.

Send in your order today.

: SALISBURY BROS. FURNITURE CO.,
i - Randolph, Vt.

direct to you

Mail coupon and we’ll do the rest
.‘----—-HI-—--------u--ll---_1
SALISBURY BROS. FURNITURE CO.,

Dept. A-1, Randolgh, Vermont.

Send the Salisbury Radio Table, No.
82, finished in (check)....solid oak.
(check)....imitation mahogany. I will
pay the expressman $10.50 and ex-
pressage on delivery.

Name .o.oviiiveeeearsecncsnnsnns 80000

I L LLLEL L L
T L L L

For that Summer Portable You Want
Efficiency and Compactness

Therefore
use the
new

VARIOMETER
and
VARIOCOUPLER

$4.75
Postpaid

or at your
dealer’s

Pfanstichl Variometer, P-301........... $4.75
Pfanstiehl Variocoupler, P-300........

PFANSTIEHL RADIO SERVICE CO.
Highland Park, TIL

Chicago: 1001 W. Washington St. Haymarket 801¢

the insulation has been removed, the end of
the wire must be scraped bright and clean
before attempting to solder it.

HOW TO MAKE AN ALCOHOL LAMP

The alcohol lamp may be purchased at any
wholesale jewelry house for about 25 cents.
If you are unable to get one, however, you
may make one very easily by cutting a
14-inch hole in the center of a cork of the
proper size to fit a one-half pint cream bottle.
Through this hole in the cork insert a piece
of copper tubing, such as is used for the
gas leads, etc., on an automobile, and which
may Dbe purchased at any garage. Allow
this tubing to extend through the top of the
cork about % inch, and insert a round wick
of the proper size through the tubing. A
metal washer of suitable size may be slipped
over the tubing as a precautionary measure
against burning the cork. (See Fig. 3.)

Copper Fube,, Z\ Wik and Tlome

o\

MEFA] e mergy
Washer

Cor

fr”/ﬁf
ream- ~=Wick.
Bottle

by T

Fig. 3

Appearance of the completed alcohol lamp.

Either denatured alcohol or wood alcohol
may be used in the lamp. To extinguish
flame, smother with a cover. A large
thimble will do. Keep the end of wick
covered to prevent evaporation of alcohol
when not in use.

If you prefer to use a soldering iron, the
iron must first be cleaned and then “tinned”
—that is, it must have a coating of solder,
which will give it a bright appearance similar
to tin. Clean the iron by filing it until
bright, or polish it with a piece of emery
cloth or sand paper. As the tin soon burns
from the iron, it is necessary to re-tin it
occasionally. A convenient method of doing
this is to have a brick at hand, into the side
of which you have gouged out a hollow place.
Put a little solder and flux into this hollowed
out place. and rub the end of the hot solder-
ing iron briskly into this now and then to
clean and re-tin it.

When the iron is tinned and heated to the
proper temperature, it will “pick up” the
solder. To make the solder stick to the
work, the iron must be held on the work for
a moment to allow the work to become
heated.

The iron must be hot enough so that the
solder will flow freely. If the solder be-
comes “sticky,” the iron is too cold. If the
iron is too hot, the solder will flow too freely
and drop off.

PRECAUTION AGAINST BURNING OUT
TUBES

After you have finished wiring the set, it
is best to check it carefully to be sure that
all wires are in the proper place.

If you are building a tube set, it is a good
idea to take a precautionary measure, before
trying it out, against burning out the tubes
in case some of the wiring is incorrect.

To do this, proceed as follows: First, put
the tubes in their proper sockets. Then hook
up the “A” battery to the A4 and A—
posts. Turn on your battery switch or
rheostat. The filament in the tube should
light if the wiring is right. Second, discon-
nect the “A’ battery leads from binding posts
and connect them to the B+ and B— of the
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ARRESTER.

‘;\A;z,'arqved' By PE e s
“the National i Wb

e

$100 ot all dealers

Boardoffire [
Underwriters

Joints Per- -
“manently. |
: Sﬁ[bER&LLiCO{

NEWARK,N.J.

A Buffalo Radio Fan
Gets London with

the help ofa FeFEEd

Mr. E. C. Lewis on March 18th heard
Mr. Marconi’s voice on a Model 10 At-
water Kent Machine. He said it would
have been impossible without a KIC-O
Battery. Improve your set with a KIC-0.
Our guarantee protects you.

GUARANTEED -

Your money back on
any KIC-O Battery if

Price With
Volts Plain Panels

5 ittery | 22}$5.30[.....l
not ,sat1§ﬁ§d within 30 D) 7.25 [ 11.75
days’ trial. 48 | 9.50 | 14.00 |
Write for full informa- 68 l 12.50 17.00
tion on “A” and 100 | 17.50 | 22.50 |
“WRB” Batteries 145 | 23.50 | 28.50 |

Kimley Electric Company

2665 Main St. Buffalo, N. Y.

100 Volt Type

“HARMONIC”

The Best Transformer Money Can Buy

Correspondence Invited

Frank A. Ryder

19South La Salle Street, Chicago

Operate your radio from your
lamp socket with a

Gould Unipower Battery

For complete information address

GOULD STORAGE BATTERY CO.,
30 East 42nd Stree. New York
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Turn on the battery
switch or rheostat. The filament in the
tube should not light. I it does light with
the “A” battery connected to the “B” battery
posts, there is some mistake in the wiring
and it must be rectified before attempting to
use the set. No harm can come from this,
however, as only the “A” battery s used.
But if vou should have connected the higher
voltage “B” batteries to their posts. and
this current had passed through the filament
of the tubes, they would have probably
burned out—an expensive experiment.

The plate in the tube requires irom 22V;
to 90 volts, which is obtained from the
“B” battery. while the filament requires nuch
lower voltage, usually ¥4 to 6 volts, accord-
ing to the kind of tube being used. There-
fore, great care must be taken not to get
any of the battery wiring hooked up wrong.

If the filament oi the tube does not light
when the ©A” battery is connected to the
“B” battery posts, your battery wiring is
probably correct, and it will be safe to hools
your batteries to their proper posts and try
out the set.

AERIAL AND GROUND
aerial

“B” Dbattery posts.

The should be bare, preferably

stranded wire, and should he as lugh as |

possible and at maximum distance from
neighboring objects, such as trees, metallic
buildings, chimneys and conducting wires.
Also, it should be thoroughly insulated at
all points of support.

The length of aerial and lead-in may
vary considerably, but a 73-tfoot acrial with
a 25- or 30-foot lcad-in has been found the
most desirable.  Where conditions do not
permit the erection of a single wire of this
length, the acrial portion may be divided
into two equal parallel sections, spaced two
or three feet apart and counected at both
ends.

Where conditions do not permit the use
of an outside acrial, excellent results may
be obtained by running insulated wire the
full length of the attic or, if above the

first floor, through scveral rooms along the
top of the picture molding.

Have the lead-in irom the acrial as short
as possible and keep it well separated from
Solder the lead-in

the ground wire. wire

fig. 4 Wite celluioiy

White celluloid dial markers will improve the
appearance of the panel.

to the aecrial. The lead-in wire should be
at least as large as the aerial wire,

Connect your ground to a cold water pipe
with @ ground clamp. Solder the wire to the
clamp. First. clean the pipe thoroughly
with emery cloth until it looks bright and
clean. Place tinfoil around this cleaned
place and bolt the ground clamp tightly to
the pipe over the tinfoil.  This will give
vou a good conncection,

TO MAKE DIAL SETTING MARKERS

Markers for vour dial scttings may he cut
to the desired shape from white celluloid
(see Fig. 4). You may obtain this celluloid
at any 5 and 10 cent store by buying a pin
tray or a soap dish, or some other inexpen-
sive article made of white celluloid. These
may be attached to the panel above the dials
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“Reflected Tone’ in

% MOZART
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Baby GRAND
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c., that it was not our intention of

THERE has been so much advertising under the heading o1 tone,

volume, acoustics. resonance, et

even alluding to the subject in this series.

ran across a competitor’s ad, which
to quote from as follows:

Recently, however, we
we consider of sufhcient interest

“Two horuns are used—the smaller throws the sounds

against the major or reflecting horn.

similar ta the strings and

The opera-ion is
sounding-board of vour

piano.—\We found that this was the only way we could

reproduce all tone really round and {full.

tones sound well on practica
but we found that high and

Y

when they were ‘reflected’.

The nuddle
lly any good loud speaker,
low tones were true only

Assuming our respected iriends also made this discovery them-

selves, independeritly, we take off our hats to them.

exactly similar tc the Mozart-Gran

The system is
d and is only another reason for

the latter’'s phenomenal success to date.

PRICES . . .

F. O. B. Factory.

Reproducer complete with (gold plated) unit and polarity-indiczting cord $12.00
5

Unit only with polarity-indicating cord.
Unit only with polarity-indiciting cord,

Shipping weight of reproducer, 8 I1bs. (approx.).
Length aud height over all, 12147,

Dimensions—Diameter of bell, 12",
No extra Batteries required.
Orders shipped direct from the factory or

Pt PP

NEWARK, N. J.

spee

(Radio Division)

THE MOZART GRAND CO.

Manufacturers of Fine Instruments

gold plated
nickel plated

through vour dealer.

44 el wAsetia b 8]

U. S. A.

o

e

BIG ON
A BIG FIELD

Wanted — and wanted quick
are men who can qualify for
big pay positions in the enor-
mous, faét growing Radio Industry.
Once in a lifetime chance, Fast, enay
to learn. Noprevious experience needed |

EA
\VBe A Radio Expert|
. $300010%£10.000aYear

Learn at home, by actual practice, to design,construct,
instsll,operate, repair and sell io Equipment. Pless-
ant, fascinating, profitable, My methods are simple
clear and successful. Turn your spare time into cas!
FREE WONOERFUL 1000 MILE TUBE RECEIVING SET.
Write taday for Boohlet *‘Radlo Facts’® FREE,
A. C. Mohaupt. Radio Eng.., Radjo Assn. of America
4513 Ravenswood Ave.. Dept. 158, Chicago

TUBE SUPER-
HETERODYNE

Genuine ULTRADYNE Parts

COMPLETE, including 30 in. MAHOGANY
CABINET with Drilled and Engraved Panel,
WITH EACH OROER.

Accuratune Dials and Every-
i necded—down to  the 8 5
Literature on request.
Ask About Our Building and Repair Service

32.page  book.
BROADCAST SERVICE CO.

“How to Build and Operate
the . ULTRADYNE.”” FREE
1 Union Square New York City

Insure your copy reaching you cach month.
Experimenter Publishing Co

Subscribe to Radio News—$2.50 a year.
., 53 Park Place, N. Y. C.
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The NEUTRODYNE

The Circuit
of No Regrets

The Neutrodyne is undoubtedly one
of the most popular Radio Receiv-
ing Sets in existence today—FIRST
because it is highly efficient, obtain-
ing great distance, fine clear recep-
tion, and little or no distortion.
SECOND because it does not whis-
tle or howl inherently as do so many
receiving sets on the market today,
and THIRDLY because it is an ex-
tremely simple circuit to construct
and has very few parts that can get
out of order.

The CONSRAD book No. 10 writ-
ten by Maurice L. Muhleman of the
staff of RADIO NEWS contains
complete, practical data, informa-
tion and notes about the Neutro-
dyne. This handy book tells How to
construct the Neutrodyne, How to
care for it, and How to get the most
from it. It tells everything there is
to know about this popular circuit.
AT ALL RADIO DEALERS

Or order direct from us.

PREPAID

The E. L. Company
(Consrad Co., Selling Agents)
233 Fulton St., New York City

fo meet your requirements

Not necessary to order standard sizes.
Cut to any sizes you desire.

Rub-Mika is high grade panel material,
low absorption, high tensile and dielec-
tric strength.

Let us quote you on your requirements.
Fill in the coupon for samples and prices.

The Cooper Corporation

Manufacturers
Cincinnati, Ohio

e

The Cooper Corporation,

Cincinnati, Ohio.

Please send me samples and prices on Rub-Mika
Panels.

Name

Address

with a little glue. They are easy to make,
inexpensive, and add greatly to the appear-
ance of the set.

The entertainment derived from radio
programs will repay, time and again, the
trouble and expense of building a radio set,
vet no program you will ever listen to will
give you the thrill of satisfaction obtained
when you hoolk up the last wire of your
radio set, don the head phones, turn on the
rheostat, tune in a station, and gleefully
exclaim, “Oh, Boy, It Works!

What to Expect from

Your Receiving Set
(Continued from page 189)

receivers when the other will cover the same
range. I have mentioned the fact that they
reproduce clear signals at all times. They
have the additional power of eliminating
practically all interference from ships, ama-
teurs and other sources which would be an-
noying with another type. The super does
not require the old cumbersome outside an-
tenna. The sets now on display work with
self-contained dry batteries—something new
in the radio field.

Now let us take up the relative efficiencies
of the single and three circuit, or loose
coupled receivers. In the single circuit sets
the antenna is directly connected to the
vacuum tube. All impulses impressed on it
by atmospheric electricity, power lines and
so on, reach the tube before they are
erounded, and consequently are all repro-
duced in the head telephones. The single
circuit receiver, and a very few types of three
circuit tuners are responsible for the many
howls and squeals that creep into the music
while you listen. Remember that while a
set is oscillating it puts out into the air a
wave exactly like a broadcast transmitting
station, and that it is wilfully breaking up
everyhody’s music within several miles. I
have mentioned that some types of induc-
tive, or three circuit tuners, do this.

I have already mentioned that all im-
pulses striking the antenna of a single circuit
tuner are carried to the telephones. Any
interference caused by nearby stations cannot
be eliminated. There is no wav to tune it
out. In the three circuit tuner the secondary
coil may be moved away from the primary
with a great increase in the sharpness of
tuning. In such hook-ups there is a direct
connection to ground through the primary coil
which will carry off static and other noises
to a large degree. A Super-Heterodyne re-
ceiver incorporates most of-the good points
of both tvpes, and very few of the bad.

Another point in the operation of any re-
ceiver is the personal element. A man skilled
in the operation of apparatus in general will
et more out of any set than a novice. The
main points causing this are his patience in
tuning and the accuracy with which the
tuning is done. He will also realize when a
set is doing its best, and will not try to
force it bevond its normal range. This ac-
counts in a very large degree for the good
work done by some and the very poor work
of others with even better sets. It is not
necessary to be a radio engineer to work a
set properly, but a hasic knowledge of what
is taking place within the set is certainly
desirable.

In one location a set may give nearly
perfect results, while another spot in the
same city may produce no results worth men-
tioning. Do not blame the set. Tune around,
and vou will find another set of adjustments
that will work, possibly better than the first.
The direction of the antenna, whether over
roofs or not. and the amount of power and
telephone wires in the vicinity of the antenna
all have some bearing on the working of
the set. Do not tear the set to pieces just

www.americanradiohistorv.com
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RADIO CABINET No. 1000

Specifications

Selected, matched mahogany veneers. Adam
br, finish, rubbed dull, or figured American
Walnut. Top 37 x 19. Height 43".

PRICE
Treight prepaid, east of Mississippi River,
$60.00. CASH MUST ACCOMPANY ALL
ORDERS.

Horn and battery compartment 32 x 17 x 14”
high.

Will take any loud speaker on its side, or a
147 speaker upright with plenty of room for
batteries.

Ingenuous idea for set opening,—remcvable
panels are furnished to fit and cover openings
for sets from 18 x 7 up to 32 x 10.

We have manufactured high-grade furniture
for 45 years, and guarantee you best of work-
manship with piano finish.

BURT BROS,, INC.
2000-14 S. 9th Street Philadelphia, Pa.

Territories open for Adents and Distrihutars
for our up-te-minute line of Radio Cabinets.

Here is real battery
quality, guaranteed to ¥ou, at
prices that will astound the en-
tire battery-buying public. Order
direct from factory. Put the Dealer’s
Profitin your own pocket. You actually save
much more than half, and so that you can be
convinced of true quality and performance, we

give 2 Wijtten Two-Year Guarantee

Hereisyour protection! Noneedtotakeachance.
Ourbatteryig right—and the priceis the lowest
evermade. Convince yourself. Read the prices!

Special 2-Volt Radio Storage Battery, $3.75
Special 4-Vo!t Radio Storage Battery, 6.00
6-Volt, 60 Amp. Radio Storage Battery,

6-Voit, 80 Amp. Radio Storage Battery, 8.00
6-VolIt, 100 Amp. Radio Storage Battery, 9.54
6-Volt, 120 Amp. Radio Storage Battery,11.50
6-Volt, 140 Amp. Radio Storage Battery,13.00

‘We ask for no deposit. Simply send name
and address and style wanted, Battery will
be shipped the day we receive your order
Express C. O. D., subject to your ’

examination on arrival, Our a.%

guarantee accompanies
each battery. Weallow 5%
discount for cash in full
with order. You cannot
lose! Act quick. Send your
order today—NOW,

Arrow Battery Co.
1421 South Wabash Ave.
Dept. 6 Chicago, 11l

HEAD SETS 1.OUD TALKERS
PHONO ATTACHMENTS

TRIMM

RADIO MFG. CO., Dept. 66
24-30 S. Clinton St. Chicago, Il
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because it does not work on onec or two]
occasions. Call up somic of the other sct]
owners and ask if they are getting satisfac-
tory results.  There have been several nights |
recently when we heard no signals. If there
i1s trouble, test the storage battery with a
hydrometer, and the “B” battery with a
voltmeter. Both are common causes of weak
signals. Do not expect a set to work without
the necessary power.

With careful handling there is little to
get out of order in most receivers. Unless
you know what each part is for and how
it functions, do not tamper with it. Take it
to someone who does know, and ask him if
there is anything wrong. A very importantl
“don't” to keep in mind is the fact that it
s not necessary to turn the rheostat knobs
after they have been set. Such movement
results only in shortening the lives of the
tubes. They are put there for adjustmcntl
on various types of batterics, and are dis-|
tinctly not a part of the tuning control. |
Generally speaking, burning tubes too high
simply spoils them. It not only cuts down
their lives, but their sensitiveness.

In summing up bricfly the facts men-
tioned, let me draw your attention to the |
fact that the number of tubes has very little
to do with the range of a set; that the range
depends on your ability to properly tune
it; and that the life of the tubes depends on
not turning the rheostats too high. Some
of the single circuit scts have heard the
Pacific Coast stations, while others have not.
Don’t blame the set. Try to understand it
and then see what an improvement there is
in‘its range. A sct may be guaranteed for
a 3,000-mile range, and will work that far
in an experienced man’s hands under good
cowditions, and it is purely the personal ele- |
ment in it. weather permitting, that pre-
vents another from doing the same thing.

e R IO
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Loud Speaker Works

on Crystal
(Continued from page 178)

Eamman

U

their views on volume of sound through the
car phones, but not revealing the meter read-
ings, and in all cases they could not detect
any difference in a signal strength by phones
after the crystal was rectifying above 200
microamperes, although it was useless to try
to work the loud speaker, until at least one
milliampere of current was registered.

Ffurther lines for rescarch may be sug-
gested for the experimenter, such as using
variometer tuned circuits, studying the re-
sults obtained hy the use of various crystal
combinations, and DX work on crystals, as
by tuning to a level station by means of the
meter operators would be sure of obtaining
the most sensitive spot on their crystal before
scarching for the DX stations.

Radio éroadcast Adver-

tising in Argentina
(Continued from page 179) |

monions  name, such as ‘Merited Birth,?
‘Elegant Writer,” ‘Perfect Ink,” ‘Olive at the
point of ripeness,” ctc. The Chinese denon-
strate with the last name the appreciation
that this fruit merits, and from which they
miake an excellent olive oil such as the brand
‘XXXX" which is imported by Smith &
Company of this city, and Jones & Company
of Rosario.”

Perfumes:

“In all ages, perfume has heen a con-
stant preoccupation of man. and more than
of man, of women. The Egyptians wor-
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L o
Haynes-Griffin
RADIO SERVICE, Inc. 41 West 43¢d St., N. Y. City

HAVE YOU MATCHED
YOUR TRANSFORMERS?

Hereisadvancein-
formation on some-
thing really newin

radio. It tells all
about air core and
iron core trans-
formers; what Mr.
Haynes has found
outaboutmatching
transformers; how
to match your own
transformers;what

success.

Here is a tip from the experience and research work
of A.J. Haynes, Associate Inst. Radio Engineers,covering
years of personal experimentation and trouble shooting
for countless numbers of other radio enthusiasts.

It will save you hours of fruitless tinkering and useless
building and rebuilding of your Super-heterodyne, ever
seeking to find the error that hides the secret of perfect

improved results
¥ou can expect.

‘““The improper matching of intermediate
wave radio frequency transformers used in
the Super-heterodyne or for long wave
amplification is almost invariably the one
barrier that stands between the average
experimenter and the marvelousaccomplish-
ments promised by this best-of-all circuits.

cally impossible in the process of manu-
facture to wind a large number of trans-

Itis now, and I believe always will be, physi-
formers to the same resonant frequency.”

‘‘Hence they must be matched in sets of
four, after manufacture, selecting those

Every Set of HAYNES-GRI

After the exact resonant fre~
quency of each transformer
has been measured, they are
grouped in sets of four ALL .
IDENTICALLY ALIKE.
$20.00 For a Complete Set of
four consisting of one in-
put and three inter-stage trans-
formers.
If you are about to build a “Super”
orif yourpresentoneis notdeliver-
ing the goods theway you know it
should, you owe it to yourself to

read Mr. Haynes'treatise onthe necessity formatched transformers.
Send handy coupon and 4¢ to cover cost of mailing and it will be

mailed to you at once.

HAYNES-GRIFFIN RADIO SERVICE, Inc.
41 W. 43rd St., N, Y, City. 111 S. Clark St., Chicago, Ill

MR. HAYNES SAYS:

FFIN TRANSFORMERS
Now Laboratory Matched

for each set that bear exactly the correct
proportion one to the other.

This matching must be done in careful lab-
oratory tests by experienced radio engineers
independent of the manufacturing force.
Theimproved results derived fromthisplan,
which, I believe, is exclusive to ourselves,
have surpassed my highest expectations.

I am glad to pass this information along
to those experimenters who have the facili-
ties to do this themselves. I am glad also
to have devised a plan which makes it easy
for others to secure properly matched trans-
formers at the very sart.”

Never furnished indi-
vidually. Sold only
in matched sets of
four packed in a
single sealed

/

carton. HAYNES.
Mail orders / GRIFFIN

promptly 41W.43ed St.
shipped New York City

1 enclose 4c. in

/ stampsto cover cost

of mailing to me a

copy, of the booklet en-

titled “Trouble Shooting

/ in the Super,” by A, ).
/ Haynes.

Name

/ Address

K4

Agents Wanted!

Salesmen—Distributors
to use and introduce attachment

that makes Fords run on 94% #
air. THERMOSTAT on ex-
haust automatically turns
down needle valve as engine
warms, exactly as Ford |
Manual says do by hand.

[
Blancke Auto Thermo
An Automatic Carburetor Control
Makes Fords start easler winter or
summer=saves hal{ gas und o.l—cuts
repaic billa one-half—reduces carbon
formation one-half. i

formations 1ls on sight to

v rd owner as easlly as givi

him a $100 blll, because it saves Sl’l‘)wo

every 10.000 miles. Cadillac now uses ﬁ 3
—c,

as standard equipment thermostatic
carburetor control under Biancke
license. You ean make Big Money selling
::}I,':n vm“d:ng: l;::.vev,hg:ev'fe' l't'xploiriencba not necessary. Blancke
out caj v
makes you from $250 to $2,000 -pm:nt: ;mg‘s.lneu CUESGORICY

Write for frec circulars Now!

_A.tc, _Blancke &_ Co, 502 W-Lake Street

Dept. 90_, ghlcago

At rock-bottom priees you get the cfecicney of
sets costing three tinmes as much. I'sers tell us
that Miraco Radie frequency receivizs pich up
statyns from coast to coast, Operate cither on
iy cells or storage hattery. Sollil mahogany
cabinets—finest workmanship throughout. Order
direct or send for \mliciin
i i ....529.50
5

Two tube outfit
Four tube outfit ... . so i 94,
DEJALERS, ACGENTS—Write for proposition
quickly—it's a winner.

THE MIDWEST RADIO COMPANY
804 Main Street Cincinnati, Ohio

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be
inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y.
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Something Better to Put New
Life in Receiving

A Microcondenser

Especially Desighed for

Equalizing Radio Fre-
quency Circuits

A Turn of the Screw Slot In the Visible
Plate Sets It In the Equalized Position.

The Equalized Position Then
Remains Fixed Without Any
Further Manipulation.

The Use of a Long,
Dry Stick, Sharpened
at the End, Makes
Perfect Equaliza-
tion Possible
without Any
Error Due to
Hand or
Other Ca-
pacity.

ACTUAL
SiZE

[
I3

Unusually
Wide Range of
Capacity—Perfect 1
Equalization Where R
Encluding

Others Fail—Cures T
Many Hopeless Sets., (if’l:"‘s";'n“dg
Reflex and Others. chrews.

Convenience and Simplicity of Installation.

Extraordinary Ease of Adjustment—A Turn
Sets It and It Stays Put.

R 311 MICROCONDENSER

The
SterlingManufacturing Co.
Cleveland Ohio

AMPLEX GRID-DENSER

Improves ANY Circuit

Replaces
Fixed Condensers
and Gives

Unhrkn Range
.0 to .0005) plain  or With
from {0002 to .001} Grid leak Clirs

ABSOLUTELY ESSENTIAL IN
Cockaday, Tobias, Super-Hetcrodyne, Ultradyne,
Superdyne, Neutrodyne, Ete.
No two tubes or Circuits are alike.
di?rere‘a‘xg: KXACT capacity for maximum efficiency.
A slight turn of the GRID-DENSER knob finds the COR-
RECT capacity for you. .
Permits cperating set at highest point of regeneration, con-
trols oscillations, maintains perfect stability.
SPECIFIED hy Haynes, Tobias, Cockaday, Grief, M.
B. Sleeper. Lescarboura, Foote, Pieiffer,
in ALL ecircuits for GREATER Distance, Louder and Cfear-
er Signals.
Booklet with heok-ups showing how to double tre
FREE efficiency of your set.
At your Dealers, or send $1.25 to
AMPLEX INSTRUMENT LABORATORIES
57 Dey Street Dept. 8 New York City

' L uger Pistk
i Bl ¥AN barrels 4, 6,8, 12 and

= 16 inches. Mauser

Pistols, Ione barrels; holster stocks for both.

Mauser, Manniicher and all other arms. Cata-

loe 3 10 cents

PACIFIC ARMS ~ORPORATION

Liberty Bank Bldg. San Franeisco, Calif.

Each requires a’

shipped certain aromatic mixtures. It ap-
pears to have been definitely proven that
Cleopatra seduced Marc Antony and changed
the whole course of history by the intens-
ity of her ultra-exquisite perfumes, The
Greeks burned intoxicating herbs and the
Romans used extraordinary combinations.
In modern times, odors have reached un-
heard of heights. Apart from the superior
power of perfumes, there is a gamut which
decides really interesting situations. Per-
fume and love form a part of the same
kingdom, for it is not possible to live with-
out spirit, looks, sighs, ravings and per-
fumes. Some one has said: ‘Perfume is
the kiss of chastity, the excitement of hap-
piness. Love without fragrance is like a
banquet without wine. A dressing room
without a flask of “Coty” is more like an
office room. “Coty” is the supreme accom-
plice of love.”

Merchandise :

“Nothing defines a civilization so much as
its features of feminine esthetics. People
think and feel as they dress. This is the
truth, Who of you do not know of some
such person of the most influential countries
in the history of the world? If we examine
the details of their manner of dress, their
harmonious sobriety, or their striking divers-
ity, there will be found a profound relation
between their exterior aspect, their way of
thinking and the character of their spirit.

“Amongst all people, the French ‘esprit’
is that which has determined the feeling of
elegance, based and modeled upon the figure
of the woman. Therefore, the French
woman always impresses us as a living work
of art. The secret of her charm belongs
only to those who show the discrete and
delicate tones of ‘Manon’ hosiery.”

“Radio Cultura” broadcasts one of the best
programs in the city, and, inasmuch as its
advertising is carried on in an interesting
manner, there is little complaint on this score
from radio fans. Tt is impossible to state
whether the scheme on the part of the own-
ers of the broadcast station is a success
financially, but it evidently is, because the
station continues to improve its programs.

There have been several projected laws
before the Argentine Congress, and one at
the present timé proposes a tax of ten thou-
sand pesos on stations destined to the serv-
ice of institutions, clubs, and commercial,
industrial, exchange or banking corporations,
or, at par of exchange, something like $4,240,
United States currency, per year. It further
provides that the President has the power
t6 authorize the working of radio electric
stations for broadcasting, installed with the
object of broadcasting news of general in-
terest, conferences, concerts (vocal or instru-
mental), records, theatre performances, ex-
cluding all other communications of per-
sonal or private character, or commercial
propaganda excepting that which concerns
call signals. In the event of the passage
of this law, the situation would be radically
changed with regard to advertising by radio
stations.

Radio News for August, 1924

You Know These
HEADBANDS
e~ |

/é‘};
g
K o 5

i

{
ey i

Simple friction slide adjustment.

Most satisfactory om the market.

No thumb screws to bother with

or to catch in the hair.

Two yoke sizes fit any ’phones.

Bands covered in Black or Khaki

webbing,

Prompt deliceries on any quantity,
$500,QO0.00 worth of special and automatic
machinery assures quantity output and guar-
anteed delivery for manufacturers and dealers
on any radio equipment.

Submit sample of product. Write for prices,

THE AUTOYRE CO.

OAKVILLE, CONN.
T

NEUTRODYNE
A & P 5 TUBE SET
KNOCK-DOWN

Every part that is

needed to build an

A & P NEUTRODYNE is included in the
kit at this remarkably low price.

PRICE $25.95
Enclose Postage with Order

These parts are constructed in our factory
according to NEUTRODYNE specifications,
and are guaranteed to be the BEST
MONEY CAN BUY. No shellac or var-
nish to cover defects. Silk wire wound on
all genuine Bakelite.

GREATER
ATLANTIC & PACIFIC RADIO CORP.
223 West 34th St., New York City

Princirles of C. W. and
Radiorhone Tranhsmis-

sion and Reception
(Continued from page 191)

ST

quency minus the speech frequency. Thus
in a radiophone set there are three radio fre-
quencies transmitted or radiated from the
antenna for a single speech frequency.
What makes the problem of radio tele-
phone transmission a little more complicated
is the fact that there are so many audible
frequencies which a radiophone station must
transmit. Consider the everyday phenome-
non of speech. The audible frequencies con-
tained in normal understandable speech range

Wwww americanradiohistorv com

serves as a table lamp
when set is not being
used. NON directional
perfect reproduction
evenly diffused to all
parts of the room. Far
handsomer than ugly,
unsightly horn. Price
$30.00. Order one to-
dealer or from

THOR RADIO COMPANY
1243 Sutter Street

Thor Reproducer

day through your

San Francisco

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park PL, N.Y.C.
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ifrom 100 to 5000 or more cycles per sec-
ond. In the case of music, the range of
frequencies is still greater, from 50 cycles
per second (nroduced by bass viols and kettle
drums) to 10,000 cycles per second (pro-
duced by reeds, picolos, cte.). A good ra-
diophone broadcast station transmits all au-
dible {requencies hbetween 50 and 10,000
cycles. Ifrom our discussion in the previous
paragraph, the reader may well imagine the
wide variety of radio frequencies wlnch must
be radiated. TFor cach audible Irequency
between 50 cyeles and 10,000 cycles there
will he developed two different frequencies
and all of these will he radiated from the
antenna besides the original carrier wave.
If the carrier frequency is 600,000 cycles,
as above, let us sce exactly what range of
frequencies will be developed and radiated.
First, the carrier itself. Second, a group of
frequencies represented by the carrier plus
cach audio freyuency from 50 to 10,000
cycles, namely, the new radio frequencies
above the carrier range from 600,050 cycles
to 610,000 cycles per second. Third, fre-
quencies represented by the carrier sinus
cach audio frequency from 50 to 10,000
cycles, namely, the new radio frequencies
below the carrier range from 599,950 cycles
to 590,000 cyctes per second. In other
words, i radio telephony a very wide band
of frequencics is radiated from the antenna,
whereas in telegraphy only a single fre-
quency is evident.

IFig. 1 is a very descriptive illustration of
what happens. A straight line is drawn at
600,000 cyvcles to represent the only fre-
quency radiated by a telegraph station oper-
ating at this frequency. In Fig. 2 is shown
the different frequencies which are radiated
by a radio telephone station. It is seen that
the radio telephone station transmits also
the carrier wave of 600,000 cycles similar
to the telegraph station, but besides this, it
also transmits two large bands of fre-
quencies, one below and onc above the car-
rier, as shown by the shaded areas on each
side of the carrier frcquencies.

The above gives us the clue to the method
by which the radio frequencies transmitted
by a radio telephone station are converted
back into audio frequencies. Suppose we
consider our original case of a radio broad-
cast station transmitting the note middle C.
Then the station actually ¢ransmits the fol-
lowing three frequencies: (1) the carrier
frequency of 600,000 cycles; (2) 600,000
cycles minus 256 cycles, or 599,744 cycles;
and (3) 600,000 cycles plus 256, or 600,256
cycles per sccond. These frequencies are
picked up by the receiver. The process
wherehy these frequencies are converted into
the original audible frequency of 256 cycles
is that of heterodyning, or beat reception.

When two different frequencies are present
in the same circuit, therc is produced a
third frequency, called the beat frequency,
which is equal to the difference of the two
original frequencies. In the above case we
have first the carrier present with one side
frequency. The difference is exactly 256
cycles or the frequency of middle C, the note
sung into the transmitter at the ‘broadcast
station. Sccondly, the carrier frequency also
has with it the other s'de. and the difference
between these is also 256 cvcles, middie C.
Thus by the process of heterodvning in the
receiver the frequencies transmitted by a
broadcast station are actually converted into
the original audio f{requencies which are
heard.  The carrier frequency beats or
heterodynes with the side frequencies, and
the resulting beats are the original signals.
A Tittle consideration will show that in re-
ception this is really undoing what is done
at the transmitter. At the transmitter the
carrier radio frequency combines with the
audio. frequencies to make more radio fre-
quencies. At the receiver the carrier fre-
quency combines with these new radio free
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Branston
Kit
. R-99

BRA'\JSTON KIit No R 99 4

c(qurm ar

Add Miles and
Smiles with
Branston Stand-
ard Radio Parts

You’ll be surprised
when you learn how easy it is
To build a Super Heterodyne Receiver!

LTHOUGH the Super Heterodyne is acknowledged by

A radio experts to be the best method of reception yet

BRANSTON devised, it is an easy set to build. The essential parts
are contained in the Branston Kit No. R-99 illustrated above.

S d d R Theie consist of 1 Oscillator Coupler, complete with mount-

1 ing brackets, bank wound inductance and adjustable coupling

tandar adlo Parts coil with locking device; 3 Intermediate Radio Frequency ]
Transformers, very sharply tuned and completely shielded;
1 Special Transfer Coupler for first or last stage of Inter-
mediate Frequency; and 1 Specially Designed Antenna
Coupler so that either loop or antenna can be used. This
apparatus has been specially designed for Super Heterodyne,
Ultradyne and similar circuits. It has been rigorously
tested and proved better than any heretofore obtainable.

meons 16 e | Super Heterodyne Construction”

Coil Mountings .

all Styles . (Price One Dollar)

This book gives large circuit blueprints and full size panel
laycut. With its complete instructions any radio amateur
can very easily build a Super Heterodyne Receiver that
Audio Frequency Transformers will be extremely selective, free from interference and will
Intermediate Radio Frequency give unusual volume and range with great clarity.

Transformers ..
Air Core Transformers Your dealer /zash Branston Kits
Radio Frequency Transformers or can get them for yous
Lightning Arresters

Multiphone Jack Boxes CHAS. A. BRANSTON, Inc.

Series Parallel Switches

Licensed under DeForest
Patents.

Jacks 817 MAIN STREET BUFFALO, N. Y.
Telephone Plugs '
Head Sets, etc., etc. In Canada—Chas. A. Branston, Ltd., Toronto

In England—Chas. A. Branston, Ltd., London

L S o R AR e eoa ]
& UNITY VERNIER RHEOSTAT Learn Electricity
3, i i
'\:z The Highest Type kit g A“llic‘)l'é}'? T AR :.’l:“ \_,veekal
by Instrument Made b - % ‘:“5) Y LT
;: Any Resistance $2.00 :E.. /" A Great
b “Hear a Set i Shops of
3 _ That Uses One” % ; : Coyne
2t ]
i3 E'ﬂ’:g‘:}:?&i E%ISEIST ;T)Z?UR SET & Make $3 000 to $10,000 a Year!
L ’ itt 4 of e5po a,
:ﬁ tordthe amateur, and for the belv;véfilt Zl} ‘-: %fclg(i’l{os"h'e‘d“;iif“s"é’é’és ofh o;'n)eourfgl'zlr%‘o'xj] 5“;;}3
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Like a vacuum tube—always
st and ready, at the peak of
srnsitivity. Vibration proof
wljustment, all enclosed away
from dust and any possible dan-
ger, The ONLY standard, na-
tionally advertised REFLEX
crystal detector. Best for all
circuits.

Sold by Good Dealers

Ewverywhere or Direct Upon

Receipt of Dealer’s Name
and $1.50

Patented May 15, 1923
Serial No. 1454997

Infringement subject to prose=-
cution.

GREWOL 2 in One Crystal
Two surfaces instead of only one.
Double life, double value. -2

50c each G

CUapanTEED BY

GREWOL MFG. CO.
NEWARK, N.J.

106 Stations Logged
in Two Nights with
B-T
Nameless
R.F.
Circuit

KIT No. 1

1 Set of three—3 circuit Trans-§
formers

KIT No. 3
1 set of 3—3-circuit R. F. Transformers.
3—.0005 Vernier Variable Condenser.
2—3-plate control Condenser.

1 book of diagrams and in- $26,50
structions. Price of Kit No. 3

One Chicago Engineer has reported 106 sta-
tions logged in two evenings in the month of
May. One Radio Fditor heard Havana on the
loud speaker at Chicago in mid-afternoon.

The distance selectivity, volume, and tone
quality of this set is positively amazing. If
built on the now famous ‘‘step-by-step” plan we
will absolutely guarantee the results.

See your Dealer at once or write us.

Bremer-Tully Mfg. Co.

Canal and Harrison Sts., Chicago, Ill.

quencies and unscrambles them to form the
original audio frequencies or sounds.

Further consideration of the essential dif-
ference between radio telegraphy and tel-
ephony will show that it determines design
of both receiving and transmitting equip-
ment and also the quality of transmission.
Inasmuch as only one frequency is radiated
by a telegraph station it is important and
desirable that the oscillating circuit and an-
tenna circuit of the transmitter be extremely
selective, so that it will transmit one fre-
quency most efficiently. In the same way the
receiver should be extremely selective so it
will receive only one frequency to the ex-
clusion of all others. The same cannot be
said of the radio telephone transmitter and
receiver. As explained, the radio telephone
transmitter must be capable of transmitting
not one frequency, but an extremely wide
range of them, hence its antenna eircuit must
be more broadly tuned to be able to accom-
modate all these frequencies -efficiently.
Also, the receiver designed for radio tele-
plhone reception must not be so selective that
it will not receive efficiently a very wide
range of frequencies. The old style hair line
selectivity of the telegraph receiver is not
desirable for radio telephone or broadcast
work, and an examination of present day
receivers will show that they are capable of
receiving a wide range of frequencies effi-
ciently.

Unless these requirements of not too sharp
selectivity and broader tuning are adhered
to, it will be found that the quality of tele-
phone or broadcast transmission and recep-
tion will be very much impaired. Thus con-
sider the question from the transmitter point
of view. Suppose that the antenna circuit is
so sharply tuned that it can only radiate
frequencies 4,000 cycles above and below its
tuned carrier frequencies. In the case of
our 600.000-cycle station, this means that it
can transmit only from 596,000 cycles to
604,000 cycles. This means that speech
sounds or musical sounds having frequencies
higher than 4,000 cycles will not be trans-
mitted. Very high notes of the piccolo or
organ reeds, or harmonics of the violin will
be dropped out, resulting in the music being
distorted. In the same way speech will
sound unnatural, for such letters as “s” and
“sh.,” which are made up of f{requencies
above 4,000 cycles, will not be transmitted.

The same thing applies to the receiver. If
the broadcast or telephone statiorn transmits
all frequencies satisfactorily, the quality may
be ruined by the fact that the receiver is
too sharply tuned. If it cannot receive effi-
ciently a broad band of frequencies, it will
naturally cut off higher frequencies with the
consequent distortion noted above. Tt, there-
fore, appears that the principles of extremely
selective tuning are somewhat upset by con-
sideration of the principles underlying the
transmission of radiophone signals. This
does not, however, mean that receivers and
transmitters for telephony should be too
broadly tuned, for this would again result
in too much interference from other sta-
tions. But they must have sufficient broad-
ness of tuning to enable them to transmit
and receive efficiently a band of radio fre-
quencies about 20,000 cycles wide, which, in
the broadcasting range of wave-lengths,
means transmitting over a wave-length range
from 5 to 10 meters wide. Thus at 500
meters, the transmitters and receivers must
have enough broad tuning to enable maxi-
mum results to be secured from about 494
to 506 meters.

PRETTY GOOD FOR ENGLAND

He: “Say, dearie, a friend of mine got
London on an $8 crystal set.” .

Sue: “Where is he located ?”

He: “He lives in Liverpool, England.—
Milton Ader.
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To the Man with an Idea

T offer a comprehensive, experi-
enced, efficient service for his
prompt, legal protection and the
development of his proposition.
Send sketch, or model and descrip-
tion, for advice as to cost. search
through prior United States pat-
ents, etc. Preliminary advice
gladly furnished without charge.
My experience and familiarity
with various arts frequently en-
able me to accurately advise
clients as toprobable patentahility
before they go to any expense.
Booklet of waluable information
and form for properly disclos-
ing your idea free on request.
Write today.

RICHARD B. OWEN
PATENT LAWYER

2 Owen Building, Washington, D, C,

2276A Woolworth Bldg., N, Y. City
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Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Ouray Building Washington, D. C.

Telephone:
Main 4806

Cable address:
RADIOPAT

WRITE for our Three

ATENT Guide Books and “REC-

ORD OF INVENTION"

bhefore disclosing inventions. Send model

or sketch and description of your inven-

tion for Examination and Instructions. Electrical

cases a specialty. Highest references, reasonable
terms, prompt attention.

No charge for the above information.

VICTOR J. EVANS & CO.
919 NINTH ST, WASHINGTON, D. C.

DON’T LOSE YOUR RIGHTS
Before disclosing your invention to

anyone send for blank form “EVIi-

DENCE OF CONCEPTION” to be

signed and witnessed. Form and in-

formation concerning patents fres.
STER & ALLWIN

270 Ouray Bldg., Washington, D. C.

Originators of the form ‘‘Evidence

of Conception””

PATENTS

Trade-Marks, Copyrights and Patent Litigation
Write for advice and instructions how to proceed, cost:
etc. Hand Book with illustrations of 1({)0 Mechacnciscsi
Movements sent free on request.

ALBERT E. DIETERICH
Patent Lawyer and Solicitor
Successor to Fred . Dieterich & Co.

C. L. PARKER

690A Ouray Bldg., Washington, D. C.
Formerly Member
Examining Corps,
U.S.Patent Office.
PATENT - LAWYER
McGili Bldg,, Wash., D, C.

Patents, Trade Marks, Copyrights, Patent Litigation
Handbook for Inventors, ‘‘Protecting, Exploiting
and Selling Inventions,” sent upon request.

who derive larg-

est_profits know

and heed certain

| simple but wital

facts before applying for Patents. Our book Patent-Sense

gives those facts; sent free. Write LACEY & LACEY:
63t F St., Washi D.c. E 1869.
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Ripples,

Normal and Abnormal
(Continued from page 186)

B

AT T

from his operating table, directly beneath his
tubes. In spite of all attempts with filters
he is consistently reported I.C.W. with key,
and ripple strong with phone, while with
transformer and electrolytic rectification the
reports are good. The suspension of the mo-
tor-gencrator from the straps is good, and
also the use of a concrete basc for the larger
scts, but both require a slight amount of in-
telligence regarding location.

NORMAL RIPPLES

Having disposed of the ahnormal ripple
conditions, we can turn to the normal. In
the generator supply there are two well de-
fined ripples. These are a slot ripple and a

| -A-
-8- JUWP——
~ Fig. &8

Two effective methods for elimirating com-
mutator ripples.

commutator ripple. In the high voltage ma-
chines now used the slot ripple has the great-
er amplitude.

The value of the voltage in the conduc-
tors depends upon the amount of flux they
are cutting, and the speed. In actual opera-
tion the speed of the gencerator remains fair-
Iy constant so we can drop this as a con-
stant. Tig. 4 shows the magnetic paths or
flux irrespective of the ficld caused by the
armature in the typical machine. The flux
has a tendency to uniformly saturate the pole
picce, but passing through the armature it
divides into scparate paths through the arma-
ture tecth. The reluctance of the slots is
very great and little flux threads them. We
can induce an EM.F. in a coil by moving it
through a magnetic ficld, likewise we can in-
duce an E.M.F. in a coil by moving or chang-
ing the value of the flux threading it.
Alexanderson alternator employs this latter
method. Every time a tooth first comes under
the tip of the pole picce it is highly saturated,
and as it leaves the flux threading, it rapidly
diminishes. As cach slot passes the pole tip
the flux jumps to the following tooth. FEach
little interruption and jump causes a surge
in the armature winding. The armature
winding is a continuous electric path con-
sisting of a series of coils placed around the
periphery of the armature. As the brushes
are approximately the width of two commu-
tator secgments and their included mica, the
brushes ave at all times electrically connect-
ed to the winding, and consequent]ly transmit
every fluctuation in the armature. " An arma- |
ture with 24 slots turning at a speed of 1.800]

|

24 x 1800
R.P.M., would have a slot ripple of

Fig. 5 |
Fig. 4. Magnetic flux in a machine with an
even number of armature slots. Fig. 5. The

flux created by an uneven number of siots.

The |

FANSTEEL PRODUCTS CO., Inc., Dept.8-A, North Chicago, Ill.

Vi
FANSTEEL

Bal

PATENTS
APPLIED FOR

FANSTEEL
BALKITE

is a new metal developed for
this charger. It acts as a valve,
allowing current to flow into
the battery but not out of it. It
is the most efficient charger
valve made, is practically in-
destructible, and does away
with noisy, delicate vibrators
and fragile bulbe.

The Gould Storage Battery
Company is also marketing,
under the Fansteel Balkite
Patents, a complete battery and
recharging unit known as the
Gould Unipower, into which
this charger, under the name,
“The Fansteel Balkite Recti-

fier,” has been incorporated.

kit

attery charger

Tested and listed as standard by Underwriters’ Laboratories

C

has no vibrators, bulbs or moving
parts and is entirely noiseless

The Fansteel Balkite Battery Charger for
Radio®“A”Batteries {6 volt] is an entirely
new type of rectifier, based on the use of
Fansteel Balkite, a new and rare metal de-
veloped for this purpose. It is entirely
noiseless. It cannot deteriorate through
use or disuse. It has nothing to replace,
adjust, or get out of order. It cannot dis-
charge or short circuit the battery, and
requires no attention other than an oc-
casional filling with distilled water. It will
not overcharge, and cannot fail to operate
whenconnectedto the battery and linecur-
rent.Itisunaflected by temperature or fluc-
tuations inline current.Itissimple,efficient,
and indestructible except through abuse.
The charger may be used while the radio
set is in operation. Without added attach-
ments it may also be used to charge “B”
storage batteries.

The Fansteel Balkite Battery Charger will charge the ordinary 6 volt radio™ A% or
automobile storage battery at 3 amperes, from 110-120 AC, 60 cycle current. It
comes complete and ready for use. Get it from your dealer, or use the coupon below.

CI)TiCe, $19- 5 0 {West jleoh.eo%ockies}
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FANSTEEL PRODUCTS Co., Inc., Dept. 8-A
North Chicago, Iilinois

Enclosed please find $19.50 ($20.00 west of the Rockies). Send me the
Fansteel Balkite Battery Charger for Radio 6 volt*“A™ Batteries. 1f I

am not entirely satisfied I will return it and you will refund my money.

ATENT

Hammarlund Condensers

If you have an invention

patent, send for our Free Guile Book,
GET YOUR PATENT. Tells our Terms, Methods
Send model or sketch and description for our obinion

ete.
of its patentable nature.

RANDOLPH & CO.
Washington, D. C.

Dept. 459

and desire to secure a
HOW ToO

CIRCULAR AN

Grounded Rotor—Brass Plates
Increase Your Volume and Distance!
WRITE FOR FREE DESCRIPTIVE

D PRICES

HAMMARLUND MFG. CO., 144 W, [8th St. N. Y. C.

Complete parts
for building Radio Recep
tube Super Heterodyne

149 Church Street

TUBE SUPER HETERODYNE

and

FRIEDLANDER-KOPPLE
RADIO SERVICE

for
engraved panel

110

tor 8-
6- and

It’s the

New York City

One Charger

All Batteries

Charges 2-volt peanut tube’
battcries. 6-volt A Balteries,

12-volt automobile bat-

teries, and 1 to 4 B Batteries.

Valley Tyvne ABC
; Battery Charger
VALLEY ELECTRIC CO., St. Louis, Mo.

Get a Handy Binder for yo
inserted or removed at will.

ur RADIO NEWS. Holds and preserves six issues,
Price 65c.. Experimenter Pub. Co., Inc., Book Dept.,

each of which can be

53 Park Place, N. Y.
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RADIO
READING
COURSE

The Radio Book of Knowledge

i
| T
i

[rreemam i 5=

Learn All You
Can About Radio

Take This
Short Reading Course

All the technical details and a thorough ex-
planation of radio reception, written in
easily understood, non-technical language by
a foremost radio engineer and inventor. The
five Lecture Books with over 100 graphic
drawings give you the knowledge to intelli-
gently buy, design, build, operate and main-
tain radio receiving apparatus. Tells you
how to locate and correct troubles, how to
make Yyour apparatus more efficient and
gives you a thorough knowledge of radio
science.

Send No Money

By special arrangement you can own this
$10 Course comprised in the set of five
books for only $1.97—if you act at once.
Simply send us your name and address.
Upon receipt pay the postman only $1.97
plus postage and the books are yours. The
supply is limited so order at once.

This set of five handsome Lecture Books
are a complete radio library. To own them
is like having a trained engineer or instruc-
tor at your side, answering questions, point-
ing the way. No matter what your interest
in radio, take advantage of this attractive
special offer and be the owner of this fine
set of books.

Sold By Dealers or They Can
Be Ordered Direct From Us

The CONSRAD CO., Inc.

233 Fulton Street, New York City

KEYSTONE

RADIO LIGHTNING

NEW TYPE
$ l .50

Do not delay installing a Keystone Arrester.
Most practical type having heavy 'dlschurge
capacity. Made of genuine Bakelite, abso-
lutely weatherproof, no vacuum to lose, ap-
proved by Underwriters. )

¥ BN
FENIO
Plrm~

Mfr’s. of over a million
lightning arresters

ELECTRIC SERVICE SUPPLIES CO.
17th & Cambria Streets, Phila.

50 Church St., NEW YORK
Monadnock Bldg., CHICAGO

note that the wave form is not the sine wave
| of the alternator, but looks similar to Fig.
94, where T = 1/720 of a second. The
actual amplitude of the slot ripple in a 2,000-
volt 24-slot machine is about 45 volts. There

A twisted armature core weakens the magnetic
flux and consequently diminishes the ripple.

are two ways that this condition may be
helped and twisting the armature core is
one method (see Fig. 6). A is the straight
core type, while B has approximately half a
slot twist. This half slot twist will cause
a weakening of the flux as a slot passes the
pole tip, but not an actual interruption. The
result will be a wave form similar to Fig.
9B. Another method is to employ an arma-
ture with an uneven number of slots. Fig. 4
shows the conditions existing in a machine
with an even number of slots, as two oppo-
site teeth are leaving the pole tips and a sec-
ond pair approaching. If we employ an un-
even number of armature slots as in Fig. 5
we have accomplished two things: First, we
have reduced the amplitude of our ripple by
not having a pair of teeth leave the poles
simultaneously ; and second, we have doubled
the frequency of the slot ripple, thus making
it easier to filter. The resultant wave is
similar to Fig. 9C.

Multibar commutators are more easily
adapted to the present-day design of genera-
tors than the multi-slot armature. The re-
sult is that the commutator ripple frequency
may be several times that of the slot ripple
and correspondingly its amplitude much less.
An extensively used combination is three
coils in series to each slot resulting in the
use of a commutator with segments aggre-
gating three times the slots. This may, to
all practical purposes be considered as a
single coil tapped in three places. (See
Fig. 7.) The commutator ripple then shows
three distinct cusps during the time required
for one slot to undergo commutation. The
highest amplitude for the slot must neces-
sarily be that of the highest single cusp.
Due to the flux distribution these cusps will
not in all probability be of the same ampli-
tude. Fig. 9D shows the comparison of the
wave of a single segment per slot (upper
line) and a three segment per slot (lower
line) machine. Here it is easy to see the
frequency of the lower is three times that
of the upper. If T represents the slot ripple
frequency, then 3T represents the commuta-
tor ripple frequency. The highest amplitude

Fig. 7

An armature slot containing three coils con-
nected in series and running to separate com-
mutator segments.
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You cannot buy
the BEL .CANTO
through any dealer.

Only direct from us. We
save you these three profits
—DISTRIBUTOR, JOB-

BER and DEALER.
PRICE

Delivered Free

To Your Door.

Adjustable Unit-Fabric Horn

GUARANTEE: WE GUARAN-
TEE TO THIS PUBLICATION
TO REFUND YOUR MONEY
IN FULL ANY TIME
WITHIN TEN DAYS IF
DISSATISFIED.

Adjustable Phonograph &
Loud Speaking Unit,
$3.50., Delivered free.

Sent Free—Radio Logging

Chart—Get One.
BEL-CANTO MFG. CO.

Bensel-Bonis Co., Inc.

General Office & Factory Dept. RN

417-419-421 E. 34th St. New York City
Tel, Vanderbilt 8959
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20 Latest Circuits - o
in Bluein New 64 Page Book |

These include the Super-Heterodyne, Neutro-
dyne, Grimes Inverted, Colpitts, Flewelling, !
Reinartz, Push-Pull Amplifier, Diode Elect-
rad, Super-Regeperative and many others. i

i Standard Guide for Thousands
i The Telmacocatalog has become the standard
guide for thousands of radio users in their
selection of quality radio. Besides blue prints,
B4 it describes and illustrates the best praoducts
i of America’s leading radio mabufacturers.
™ Sept postpaid for 10c. Each circuit worth
i1 double, Send for your copy today.

Dealers’ Catalog and Price
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x TELEPHONE MAINTENANCE CO.
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Send for free literature
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of any cusp of the latter never reaches that
of the former. The total amount of fluctua-
tion, that is, the summation of the area he-
neath each curve referring from the lowest
potential reached, will show the single seg-

Amrwm

Jlnn

Fig. 9. Characteristic wave forms of ripples
produced in generator under various conditions.

ment per commutator to be by far the great-
est. Comparison of the two types then shows
a higher frequency and a lower amplitude
for the three segments per commutator type.
Here it is well to note that the higher the
frequency of a ripple the easier it is to filier,
and the lower its amplitude the less pro-
nounced its interference, but not necessarily
the ecasier to filter. This is shown by the
fact that a 2-mfd. condenser across the line
will eliminate most of the high pitched whine
and whistle, but will not make any notice-

able change in the hum.

The wave form of the ripple of the gener-
ators now in use is complex, to say the
least. We may, however, divide it into its
two components—slot and commutator ripple.
Likewise, we can build it up. As the first
requires an oscillograph, which for most of
us the expense makes prohibitive, we will re-
sort to the latter; in Fig. 9,E and F show the
two ripples, and their resultant for a single
segnient per slot combination. E shows the
two ripples in phase. Here the resultant has
a frequency of T and an amplitude equal
to the sum of the peaks of the component
waves. This is the highest amplitudes pos-
sible.  F shows the brushes shifted so that
the peak of the commutator ripple is reached
5 scconds later than that of the slot ripple.
Now we have twice the frequency and a
much less amplitude than in E, both condi-
tions being possible in the same machine sim-
ply by shifting the brush ring.

Time and space prohibit very many inter-
esting examples of these combinations. We
will, nevertheless, take up a few of the more
common. In Fig. 9, G shows the two seg-
ments per slot combination “in phase.” This
is the familiar form of a fundamental and
a third harmonic, with the resultant wave
rectified—yet the minor wave is but twice
the major. Possibly these little wave sketches
will help to explain the strong tendency
for some stations to radiate harmonics.
Shifting the brush ring as in 9-F will not
help in this case. A half slot shift results
in G again, while a quarter slot twist pro-
duces H. Here the major peak has the same |
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“"Type P’

Phusiformer Possibilities’
A Special Booklet

—filled with successful hook-
56 pages ups with lists of parts and nec-
essary directions. 'The more important circuits
are covered by step-by-step assembling instruc-
tions, photos showing all views, panel and base-
board layout—all in clearest detail.

b

Experimenters and Beginners

The Phusiformer booklet shows you easy con-
struction of circuits, from simple crystal hook-
ups to the Pathé “Minute Man” 5-tube Receiv-
ing Set, so famous for its wonderful clarity of
tone. Using Pathé Type “P” Phusiformers
throughout, the experimenter can build various
circuits without added expense.

—get the booklet and see
Set O wners how adding Pathé Type “P”

Phusiformers will give your set greater distance and increased
power,

r-------------—------n------

Send the Coupon Today
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Patent Applicd For Radm MM“» P |ﬂt8

A tuner that works without “B” bat-
teries.  Something new. Reliable,

Portable, Fool-proof and a hook-up “B” BATTERIES

that will revolutionize the art. It

positively does not re-radiate and Hook them UP and Forget
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frequency as in G and is in reality G in-
verted.

To turn to the more common type—three
segments per slot. Fig. 9T shows the result-
ant—again a harmonic form—a fundamental
and a fifth harmonic, in phase, rectified—and
likewise more phenomenal receptions on har-
monics.

The use of multiple commutators presents
another interesting study. The slot ripple at
both commutators will always be in phase,
but its amplitude will depend upon the volt-
ages at the respective commutators. This is
because the same core serves both commuta-
tors but the windings may vary for each com-
mutator, this accounting for difference in am-
plitude. The phase relation between the
slot ripple and the two commutator ripples
and the two commutator ripples with each
other, depends upon the brush ring settings.
Fig. 9] shows a combination of three seg-
ments per slot with all three ripples 1/3 out of
phase. Fig. 9K shows a ripple of a machine
wound for the same voltage at both ends,
with brushes so set that one curve ripple is V4
out of phase with the second, which in turn is
in phase with the slot ripple. The result is
that the two commutator ripples tend to neu-
tralize each other. and the result is a fairly
simple wave. This condition is hard to at-
tain, due to mechanical imperfections and the
fact that the middle cusp per slot is usually
of a slightly higher amplitude than the other
two. While the curves look big on paper
it should be remembered that they are very
small in the machine. The ratio of maxim
ripple to effective potential in the machine
previously mentioned was 45:2000 while for
straight A.C., the ratio is 2:1.
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Working Vacuum Tubes

without “B” Batteries
(Continued from page 159)

ment, and at a potential of two volts with
respect to the end F,. If the filament of the
tube, in both cases, will operate effectively
from iour volts, the insertion of a rheostat in
the positive lead in Fig. 4A will turn that cir-
cuit into the exact equivalent of Fig. 4B, and
the results will be identical. It matters little,
therefore, whether the high-tension battery
is included in the filament circuit as well,
a rheostat being provided, or whether a
portion of it is included outside the circuit.
Fig. 5 shows an actual audio-frequency am-
plifier circuit which might be said to dispense
with the “B” battery. It will be seen that an
“A" battery B,, having a number of cells, is
used to supply both the plate voltage and the
filament current. In some sets the “A” bat-
tery B. gives as much as 24 volts. and this
sort of circuit has actually been used by large
commercial radio companies. It is, however,
only a question of degree which separates the
Fig. 5 circuit from the circuit of Fig. 4A. A
receiver using no “B” battery is really a re-
ceiver which uses only a small plate voltage,
which is derived from the “A” battery.
Having decided to use the “A” battery as
the plate supply, the next problem is to use it
in the most effective way. In the case of an
ordinary tube, the most effective way is illus-
trated in Fig. 6. It will be seen that the fila-
ment rheostat R is included in the positive

e

One way to connect a double grid
tube as an amplifier,

Fig. 7.
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“INSULATE”

(Molded Composition)
* Registered Trademark

Alse

“HI-HEET”’

(Bakelite)

'i'I|EI||;;§H'tm.i; '

Knobs, Caps,
Condenser
Plates, Binding

Posts, Dials,
Styles ete.

stocked for quick delivery

GENERAL INSULATE CO.
1025 Atlantic Ave., Brooklyn, N. Y.
Established 1904
xR v e

T s g =

ALL TYPES
CUNNINGHAM R. C. A., .
iWe will either repair your tube or give you a

ETS

brand new tube at the same price. DPr.ce with
out old tube, $2.75. All tubes shipred same
day order recelved,
SATISFACTION GUARANTEED
OR MONEY REFUNDED
RADIO TUBE HOSPITAL
206 BROADWAY Department N NEW YORK
Cor. Fnlton St., Room 418

This Complete Radio
Receiving n=+

Set

Consisting of
Radiogem
Gemphone
and Aerial

$2.50

This outfit is abso-
lutely complete. It in-
cludes everything sou
need to hear the Broad-
cast Programs. market
rerorts, time siznals,
ship calls or land sta-
tion messages. Nothinz
more to buy — no bat-

(Patented Jan. 8, 1924)
teries or tubes needed—
no upkeep of any kind.

The simplest vadlo outfit made—yect as Dractical as
the most espensive. A crystal receiving set that you
can operate and enjoy even though you know absolutely
nothing about radio. You receive the RADIOGEM
unassembled, together with a clearly written Instruc-
tion book, which shows you how to quickly and easily
construct the set, using only your hands and a seissors.
The instruction book explains simply and corabletely the
principles of radio and its_graphie lilustrations make
the assembling of the RADIOGEM real fun.

Complete Radiogem Outfit......... $2.50
The Radiogem, only .............. 1.00
The Gemphone, only .............. 1.00

Aerial Outfit, only.................

If your dealer cannot supply you order direct
from us.
All orders shipped within twenty-four hours.

The Radiogem Corp.
66-R-West Broadway, N. Y. City
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“Built up to a high standard. Not down to a low price
z, CARTER
“2 3
= -

Jack Switches

The only switch that shows “On and Off”’
Onc way to use an ordinary tube .

without a “B” battery.

Fig. 6.

lead. This is a very important point in all
el SI10° “AY b Py f ate _
circuits using the "A” battery for ]){dlL Sl}? Two springs; closes one contact, used to close
ply. Tf the tube filament operates at 3%% the A battery cirouit,

volts effectively, a rheostat R will obviously Code No. 2 Jack Switch.
be necessary, not only to obtain the best ad-

justment, but also to cut down the six volts
irom the hattery B

Four springs; closes two contacts; used for

. cutting in second head set, also for adding a
Price....$1.00 ea.  sccond cell in parallel.

Code No. 4 Jack Switch.
The six volts from B,
are distributed over the filament to the extent
of 3% volts, the leit side of the filament
veing negative, and the right side positive,
and the other 24 volts appear across the
used portion of the rheostat R, the slider

heing negative, and the foot of the rheostat
positive.

Price....$1.30 ea.

Three springs; opens one and closes one con-
tact, for switching from long to short wave
and from one dry A _hattcry to another.
The result is that the two and one- Code No. 3 Jack Switch.
half volts across the rheostat R acts in series
with the three and one-half volts across the

No unreliable sliding contacts used—all wire connections soldered.
filament. If the rheostat R were included in
the negative lead to the filament, the plate

Furnished complete with “On and Off” Name Plate, Knob and Pointer.
voltage would only be three and one-half

GARTER VERNIER CONTROL RHEOSTAT
volis.

Six springs; opens two and closes two con-

tacts; can be used to switch battery charger
and loudspeaker on and off, ctc.
Price....$1.25 ea.

Code No. 6 Jack Switch. Price....$1.60 ea.

Small spiral coil of
resistance wire

gives VERNIER
CONTROL

Smooth-running

contact; wide sur-
face.

Clock spring pig-
tail insures posi-

tive cohnection
No bearing con-
tacts used.
Heavy
ghosp:or- Disc is Finished
TONZ!
springs

in a Special Satin
Silver.

‘Knob with Pointer' I Wide spaceq solder
Mounts in any position. adjustable to panels terminals -
One-hole Mounting of varying thickness,
Eig. 8. A simple circuit for double grid tubes.
g

rid condenser and grid leak may be used.

Any Dealer can supply
Coming now to specific arrangements, the
most successful for general purposes is prob-
ably that which employs a tube using a grid
kept at a positive potential for the purpose of
lessening the space-charge in the tube.
The new Cowper single tube circuit, using
an ordinary tube, is, however, excellent.

SALES OFFICES

New York. N. Y.

Philadelphia, Pa. Huntington, W. va. Pittsburgh, Pa,

A P. W, Mack, Hartzell Sales Co., Hartzell Sales Co., Hartzell Sales Co..
. A 1270 Broadway 623 Victory Bldg. 1028 4th Ave. 708 Granite Blds.
double grid tube amplifier may be added to Detroit, Mich. Boston, Mass. Minneapolis, Minn.

1 5 5 ", A, Krue, Jr., G. K. Thompson, A. A. Hume,

the CIrcm!. X . 714 Latayette 13ldg. 25 Huntington Ave. 217 Kasota Bldg,

A particular form of tube in which the San Francisco, Cal. St. Louis, Mo.
H ; 3 H Atlantic & I'aeific A v . B

space-charge is reduced is described in the e R TS L L N—

author's patent 154,364, of September 8, 201 Rialtc Blds.

1918. In this case a grid eclectrode, connected
to the plate so as to form one structure, sur- - T N
rounds the filament, and this arrangement
may he used as a rectifier, or an additional

grid may be introduced so as to obtain a
thrcc-.clcctrode tube cffect, at the same time
reducing the space-charge in the tube by the

Save '/, Cost of New Tube
GUARANTEED VACUUM TUBE RE.
PAIRS AT POPULAR PRICES,

We try to maintain 24-hour service.
All repairs guaranteed.

1

Tubes satisfactory or money refunded.
Special discounts to dealers.

Send broken and burned out tubes parcel post.
Repaired tubes returned parcel post, C. O. D,

HARVARD RADIO LABORATORIES
200 OLD COLONY AVE.

Fig. 9. A crystal receiver with one stage am-
plifier, and without “B” battery.

SO. BOSTON, MASS.
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Every Question | .. Build Your Own
ANSWERED | ¢ el S

A TWO-TUBE Radio Out-
for only $1

fit that Gives Volume, Dis-

tance, Selectivity and Clar-

At last you have under one cover A AC LR

a Complete Radio Handbock £ Easy to build at a low cost
e ] ! JUST OUT Fig. 10. A regenerative receiver and one and easy to operate.

stage amplifier in which double grid tubes are
514 PAGES B A e R haat & B battery. ar CONSRAD PATTERN NO. 13

Compiled by
HARRY F. DART, extra grid. A suitable circuit for such a
E.E. tube is shown in Fig. 7. Long before this,
however, a grid electrode at fixed positive

THEAADIO CONSTRUCTORSEAIES ' {,

WiKiNG YOUR Gorm

Formerly with the

Western Electric potential was used to reduce the space-charge
Co., and U. S. and the most interesting facts in connection
:‘“l‘é di:“’"T“::ﬁ: with the whole matter are concerned with
nically edited by arrangements in quite common use in France
F. H. Doane. and Holland, which have not attained any

popularity in the U. S. for the very simple
reason that suitable tubes have not been
available. Double~grid tubes have certainly

HOW TO BUILD

40,000 ALREADY SOLD THE HARKNESS RECEIVER

O more need you turn from book to | been made, but their price has been prohibi- ?0:)“1;181{6 ,Setdofhbl‘:eplfi?ntlsg,c,‘):siftjt”ga‘)i
. . 1 . W u s1ze sheets X n -

1book, hoping to find what you want. tive to the ordinary experimenter. The instruction pamphlet gives comrlete de-

It is all here, in 514 pages crammed full French and Dutch have a considerable num- tails for constructing the original 2 tube

Harkness Receiver. Furnished :n beau-
tiful two-color printed heavy envelope
9x12 inches.

of every possible radio detail. Written ber of circuits using double-grid tubes in

in plain language, by engineers for lay- which the “B” battery is either altogether

men. Clears u; t’he mys?:eries tells you missing or consists of two or three dry cells.
. b4

. In some French and Dutch circuits using P PREPA!
what you want to_know: A complete in- double grid tubes the inner grid is given a RICE 50c atd
dex puts everything within your reach positive potential by a battery B,, consisting AT YOUR DEALERS
in a few seconds. of two or three volts, and the “A” hattery or direct from us.

IT EXPLAINS: Electrical terms and B,. The two batteries may, of course, be con-
circuits,d antetnnas, {mttteriesz genera)— nected together and constitute the filament THE CONSRAD CO,, lnc.
tors and motors, & eciron, (vacuwm battery, a rheostat being used in the positive .
tubes, every rece: hook-up, radi / ‘
alxlldes audio” freq;:?g: Zmpﬁ%cat’io;o, lead. The actual tubes have heen on sale 233 Fulton Street New York City
Eroadca;tea:,d °°m‘r:1;;rci§ég:rznstrpit- for a long period for the very purpose we
ers and receivers, s - neration - &
codes, license rules. Many other fea-' are ‘Concel ned with. . . e
tures. Fig. 8 shows the arrangement in which the -

Under one cover. Yes, it is all in | very small “B3” hattery and “A” battery are

very smal attery and $A” ha KZM
one volume of 514 pages of clear type joined into one, a six volt “A” Dattery B, Y\D\ﬁ\l\—w

: : : ~ | being employed, and also a rheostat R in the
with hundreds of diagrams and illustra positive Iead. LPIYRTINS

n
ANY \WAVE

tions. Takes the place of eleven or more , . )
specialized texts,iach costing from two Most good (‘1‘011”[)1e grid tubes function very gﬁa\t}l NY TIME
to ten times the dollar you pay for this welltl Wlth{)ut IB batteries or with 2 to 10 Vet . s
single book. Belongs in every radio- vots on the plate. .. . WoP ¢ R Ew(:'rlna é LE
equipped home, on every amateur’s table. L which the average WDAP W™ NEUTRALIZING

t experimenter will want fo fry out with a gd‘ WGAN CONDENSER

fzend $;1 to-daykandhgez this 514-page I.C;is. double-grid tube. The condenser Ci is a | W' enp Wel  Been out into the most
adio Handbook—the biggest value in radio 0001 mf fixed condenser. for constar remote Dlaces, or isoiate
to-day. Money back if not satisfied. 0. 1 d. 5 nt WA WEAR any nearby stations from

several others, and hear
—————— TEAR OUT HERE = — — — — =,

aerial tuning, while the inductance La is, say, We, ‘SP‘* several others, ‘and et
ey S ;

§ ] a 50 turn honeycomb coil shunted by a vari- lthe “condenser.  Detter
T RR: NDEN 1 neutralizing—longer range

] ™ EBNATII?NA? 1Cg SESI;OA\%EI\CE scmoors | | able condenser C, of 0.0005 mfd. capacity. WoR WPG  Bnest adiustment possible

1 ox 8281-C, Scranton, Penna. | | This will enable any of the hroadcast wave- 4 ;%II?IETED 00
1 enclose One Dollar. Please send me—post- H - .

I L o O e 1. C. & Radlo Handbook, | | lengths to be received, although for wave JoX WTAM  THE RELIABLE PARTS

is understood that if I am not entirel | | lengths above about 430 meters the coil L, MFG. CO..

i It is u ) . entirely ; OAY 2819 Prospect Ave

1 g:tyl‘sﬁ:gdlo‘gm‘zﬂ{e;g;‘r;n Sbis ‘;ﬁ.’.‘,’ifeyw““‘“ fve | | may be of the 75 turn variety. The usual N Civeland, Ohio

] ¥ d ’ i erid condenser and leak is provided, while in Ko .

i | | the plate circuit is a tickler coil which is | ks : ) |

Name | |2 75 turn honeycomb coil. The telephones are \Q(:‘( . i

| | shunted by a condenser C, of 0.002 mfd, AR e e :

XL T— o | while the inner grid G, is connected to the I l.

b e e i e e e G e it il W P A

e positive terminal of the six-volt storage bat-

i B, the rl t R is included in tl -
: ADIO TUBE ‘1[‘?11;7}; leéé ;ep;;?;)cstf?ar call:eu;%cl)lulfl bl: tt;ﬁegotso
EXCHANGE

see that the rheostat is so placed.
We Repair All Standard Makes of Tuhes q
{ncluding 3
Il

Free Log Book With Each Purchase
FACTORY GUARANTEED MDSE. EY MAIL
Genuine New Radiotron or Cunningham Tubes
UV-199—200—201A—WD-11—12 _...... $3 98
C299-—300—301A—C11—12 ... g mh e
Fresh Burgess or Everready “B'' Batteries
9914 Volt large size §1.68—45 Volt $5.00 size $3.33
Standard Sockets ., ....- - 24
6 or 30 Ohm Rheostats ..
Guaranteed 3000 Ohm Phones . 2 2,40
Dongan or Killark Audio Transformers 4 to 1 2.00
Jefterson Star Audic 3 to 1........ R 220
All American 3-5 or 10 to 1.._....... .« .nn
All American Push Pull—Pair._....... .....
Erla Audio 3or 6 to L., - -vooonn.n
Erla Reflex No. 1 or No 2...........
Ajax Radjo Frequency Transformer........ o L
11 Plate Variable Condenser....$1.00 Yernier Z.
2% Plate Variable Condenser.... |.15 Vernier
43 Piate Variable Condenser.,,.. 1.30 Vernier
Storage Battery, 120 Amps,, 2 year Guarantee |
Battery Charger—Guaranteed
Brandes Loud Speaker ...,
Brandes Superior Phones ......
Baldwin Type € Phones........--
Steinite Tube Set (1500 mile radiu

Write For Price List

Stone Electric Co., 714 Pine St.. St. Louis, Mo.
All Mdse. F.0.B. St. Louis, Mo. Dept. R

W.In.-11 or 12
U.v.:199 or C.-299

Gl or 12 $ 50
UV.201A or C-301-A .

D.V.-1 or D.V.-2
U.V.-200 or 201 i
C.-300 or 301

All tubes guaranteed to do the work.

RADIO TUBE EXCHANGE
200 BROADWAY NEW YQRK CITY. N. Y.

All Mail Orders Given Prompt Attention
Orders Sent Parcel Post C. 0. D.

SIGNAL ELECTRIC MFG. CO.

Menominee, Mich.

‘manufacturers of Radio Apparatus, Receiving and 1 11. A reflex circuit of experimental
Sending.  Dealers send for discounts and ecatalog. | Fig. interest. & <
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Fig. 12, This circuit using no “B’’ battery
works well with most tubes; designed by
Mr. Cowper.

The circuit will give surprising results and
will enable audible signals to be obtained on
a loud speaker at 10 miles from a broadcast
station, although the results will be weak.
This will prove true provided the set i1s used
with a good acrial erected in a favorable
location.  With phones, however, excellent
signals are obtainable even on a very short
aerial.

Fig. 9 shows the use of a crystal detector
and an “A” battery plate supply audio fre-
quency amplifying tube. With this cir-
cuit good loud speaker results are obtainable
up to about 20 miles from a broadcast sta-
tion, but results are not equal to those ob-
tained with a set using a “B” battery.

If any difficulty is encountered in any cir-
cuit without “B” battery as regards regener-
ation, try tuning the tickler coil with a .0005
mfd. variable condenser.

We have worked an ST-100 receiver with-
out “B” battery by comnecting the rheostats
m the positive leads of a six-volt storage
battery and, using double-grid tubes connect-
mg the inner grids to the positive terminal of
the bhattery.

It is, in fact, possible to convert any set
using ordinary tubes into a receiver without
“B” battery by connecting the rheostats in
the positive leads using double-grid tubes,
and connecting the inner grids to the posi-
tive terminal of the filament battery.

It is quite possible, moreover, that the gen-
eral interest aroused by the present Solo-
dyue discussion may lead to the design of
tubes using lower plate voltages. The Dutch
and French tubes using double grids seem to
work best when an additional six volts
1s used as “B” battery, although they work
perfectly well with the six volts of the fila-
ment supply.  Any voltage over the extra
six volts will not result in an increase in
signal strength.

An interesting effect of the discussion will
be to draw attention to double-grid tuhes
and if these will be manufactured at a reas-
onable cost, a host ol new circuits will be
available to experimenters.  Many circuits
have already heen publisked, but owing to
the expense of the tuhes, few have heen
triec.

e e e T R P T T T T A A RTIID

Solodyne Circuit Using
5 Standard Tubes

(Continued from page 157)
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RESULTS

As shown, the signals from a One-Kilowatt
broadecast station 13 miles away came in at
noon on a good aerial at a strength which
made the program easily audible in the next
room. Only an “A” battery of six volts
was used. On the 70-foot single low aerial
the reception was also excellent. In each
casc distortion was conspicuous by its ab-
sence.  With a four-volt “A” bhattery alone,
and suitable readjustment of the potentiome-
ter and regeneration, the station was audible
with the phones hung on the wall, and
came up to the same moderate loud speaker

The new All-American Long
Wave Radio Frequency
Transformer, in its nickeled
shield at $6, is the finest am-
plifying instrument to be had
at any price.

A MASTER INSTRUMENT

for the Super-Heterodyne

Designed to perform in all long wave radio frequency circuits as instrumental
masterpieces in the hands of artists, each of these new All-Americans actually
“plays its part” in perfect harmony with other fine radio instruments that
compose the “ensemble.,” Here are the facts you should know to judge the
supremacy of the All-American: (1) Highest amplification, without distor-
tion, of any transformer on the market; for wave lengths 4,000 to 20,000
meters. (2) Quiet in operation; shielded to prevent inter-stage coupling or

reaction. (3) Stable; free from any tendency to oscillate.

(4) Windings

specially designed to eliminate capacity; properly treated to exclude humidity,
(5) Every transformer ‘“circuit-tested” for accuracy and precision to insure

uniformity and highest efficiency.
can be made. Fully guaranteed.

(6) The best long wave transformer that
All the better dealers recommend the

All-American. Built by pioneers in the industry.

SPECIAL OFFER!

Just out! New All-American booklet, “Hook-Ups and Hints”
—32 pages of up-to-the-minute-radio information. Tells you

how to hear farther and better.

Send 10c. coin or stamps, to

RAULAND MFG. CO., 2646 Coyne St., Chicago

]

ALL-AMERICAN

AMPLIFYING TRANSFORMERS
Largest Selling Transformers in the World

A type for every circuit

It's Easy To Make Money

with a

JUNIOR i
BENCH SAW % .

Hundreds of peoble will pay

liberally for a handsome cabine
to cover their radio. You can make '
them easily and quickly with the Jn
nior Bench Saw. It does your ripping,

mitering, rabeting, tenoning, sanding, grinding with
ease and accuracy. Special blades cut bakelite. Saws
1%” stock. Driven by 1/5 to % h.p. motor attached to
any light socket. Sold On Money Back Guarantee.

Write for deseriptive folder.

W. B. & I E BOICE
1730 Norweod Ave., Toledo, O.

Dept. 808

Tubes Repaired

Only Middle west Tube Service Station

8 Hour Service. No Extra Charge for Broken Glass.
WD-II, WD-{2, C-tt, C-12 .. ..$3.00 Ea.
UV-20i, €-301, ............ 3.00 Ea.
UV-.201-A, €C301-A, UV.I199, 3.00 Ea.
UV-200, €-300 .............c..iiuaa.. 2.75 Ea.

We Buy Burnt Qut Tubes
All Tubes GUARANTEED and Returned P.P. C.0.D.

DEY’S RADIO SERVICE

Dept. J, 5413 Race Avenue Chicage, 111.

Have a balloon aerial for peak reception. ‘In-
large’ your ‘picture’ from a good, undistorted
‘nefrative.”  Costs only a few cents for each in-
flation of balloon. Gas comes in tanks or make
it, Complete $5 with three 30-inch pilot bal-
loons, gas fixtures and windlass.

Everett Scanfon.RadioSpecialties. Lakewood, R.1.

www americanradiohistorv com

BRANCH MANAGERS WANTED n

FOR BLUE SEAL GUARANTEED RADIO!|
If you have $500 to $1,000, and have a store or ean'
get suitable space in a store, tell us ahout it and ‘e
will consider abhointing you as our representative in
your community.

BLUE SEAL MANUFACTURING CO.

1406-8 South Michigan Ave., Chicago, IIl. ]
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EASTERN COUPLER

and Inductance

Unrivalled|
Value

100% Efficient for the

SUPERDYNE CIRCUIT

This cireuit, which uses only four tubes, is_the ONLY
RIVAL of the SUPER-HETERODYNE and surpasses
all other circuits for all around efficiency.

Radio engineers all endorse the BEASTERN COUPLER
for maximum results with the Superdyne Circuit.

Wound with double silk wire on genuine bakelite tub-
ing, with moulded rotor.

This cireuit is less expensive to construct than most 3
tube sets. :

Pi?ture hook-ups and material list FREE with each
coupler.

KIT OF COMPLETE PARTS
For 4 Tube Set
With Drilled Panel, Base-Board.

All high-grade parts,
and picture hook-up. $3500

GENUINE LAVITE RESISTANCES

The ONLY perfect, distortionless resistances, for resist-
ance coupled amplification.

12,000 Ohms

48,000 Ohms :

50,000 Ohms ; Price $1.50 Each
100,000 Ohms Special sizes to order.

Mail Orders Filled. Dealers Communicate.

Eastern Coil Corporation
22 Warren St., Dept. R.N. New York, N. Y.

et HOMMEL'S experience
c Guide you -

This organization was one of the pioneer
wholesale distributors of radio equipment.
They have seen hundreds of retailers come
and go—they know from experience ‘“what
and when and how” dealers can best sell
radio supplies and enjoy a satisfactory mar-
gin of profit.

HOMMEL'S Dealer Service Department
is maintained for your benefit,—their expe-
rience and advice will prove helpful to you
in many ways, and this service is cheerfully

given any time without charge. .

Get in touch with us today, — write for the new
HOMMEL encyclopedia 256S—profit by HOM-
MEL'S experience—it is paying hundreds of other
dealers—why not you?

WHOLESALE EXCLUSIVELY
e B N 3 i *

3 3%{3@}1 e B 3 A E’f\‘

el B TR & AVEAYEE O i)

©29 PENN AVENUE ——Z ik, PITTSBURGH. PA.

? :
Doh’t You Get
Tired ‘é:gﬁﬁiyﬁ‘fi’;’éir o

! ere’'s

. . music on
your aerial every night from stations far away.
1f you want to hear it without buying a tube

set, WRITE ME TODAY.

LEON LAMBERT .
595 . South Volutsia Wichita, Kansas

strength with a single flashlight battery as
“B” batrery supply. Auny reasonably good
tube appeared to work in this circuit.

Curiotsly enough, it was noticed that the
circuit seemed to oscillate more easily with
this audio reflex in action than with the
radio choke, etc., substituted by the custom-
ary grid-leak to “A” battery plus (or to the
potentiometer). Thus C.W. around 500
meters came in clearly with six volts, hetero-
dyned by the oscillating circuit; while in
ordinary single-tube reception with the iden-
tical equipment only, a noisy station could
be heard, ie., R.F. oscillation was scarcely
possible, unless a very small series conden-
ser was used.

It is extremely doubtful whether, except as
an interesting experiment, this kind of low-
power circuit has any permanent practical
value. There is no reserve of power, and the
small “B” battery which is available is ob-
tained very extravagantly at the expense of
a needlessly large storage “A” battery.

CORRECTION ‘NOTICE

In the article entitled “Radio, a Leading
Industry” published in our July issue, we
showed several illustrations giving figures
on radio. These figures were originally
compiled by “ELECTRICAL MER-
CHANDISING” of this city to which
publication we are indebted for the infor-
mation.

i B s
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The Solc;&yne Principrle

(Continued from page 156)
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After two or three months of simplify-
ing the hook-up and a detailed study of
the operation and various arrangements
of the apparatus, the circuit illustrated in
Fig. 1 was evolved. In its final form the
variable elements are reduced to a mini-
mum, there being only a variocoupler,
variable condenser and grid leak. It
should be understood that this is made
possible only by the accurate design of
the apparatus employed in the circuit,
and any deviation from the constants
given will result in indifferent operation.
The builder of the set should be par-
ticularly careful in his selection of the
grid leak, since it is very critical, as is
mentioned above, and results will run in
direct ratio to its quality or inefficiency.
Of course, the whole success of the ap-
paratus is dependent upon the added ele-
ment in the tube which is of material
assistance in decreasing the internal re-
sistance of the tube to the electron flow.
This might lead one to believe that the
increased sensitivity resulting from such
an arrangement would allow the use_ of
a loop aerial for reception from local sta-
tions which, as we know, is possible with
the ordinary type of regenerative circuit
employing “B” battery supply. With this
circuit, however, it is imperative that an
aerial and a ground be utilized. It will
‘be noted that aside from the hook-up to
the extra grid and the step-up trans-
former that the circuit is a plain single
circuit tuner with regeneration. The true
action of the step-up transformer is a bit
hazy, there having been numerous cx-
planations given as to its probable func-
tioning. Although it is possible to oper-
ate a Solodyne set without this step-up
transformer, it has been noted that by its
use the circuit seems a bit more lively
and there is a certain amount of regenera-

tion lag introduced. It is possible that
at . times the plate of the vacuum tube

WWW americanradiohistorv com
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is supplied with a momentary charge of T Tx ; E m i, o e s em——
a potential higher than that of the fila- . Farter A i 8 =k . “’”‘“‘ =¥
E 7 : ¥ e e

:.*:

ment supply that tends to further in-
creasc the sensitivity of the tube. Such
an action would be periodical. taking
place at constant cycles somewhat similar
to the action of an auto-transformer.
The operation of the extra grid has
alrecady been fully covered. The action
of the tickler coil is practically the same
as in any other circuit. The acrial tun-
ing inductance is of 0005 mfd. capacity.
The tuning inductance is a rewound vari-
ometer, the primary of which consists of

80 turns of No. 20 D.S.C. wire tapped at F

the 20th, 40th, and 60th turns. The sec- t&

ondary consists of the same number of UaA 'E! 0) . e

the same size wire and is used as the UniForM CROSS SECTION t_ b d
tickler coil. This size tickler coil will | | op THE NA-ALD DE LUXE SoCcKe 12/ /8 %

no doubt seem too large to the ordinary SOCKET
builder of regencrative sets.  However, -
the number of turns given is absolutely
esscutial to the proper operation of the
Solodyne.

[n the interest of selectivity, the con-
structor may wish to form a coupled cir-
cuit to eliminate any possibility of high
powercd local stations interfering with
programs rcceived from out of town sta-
tions. It is suggested that the untuned
primary system be employed in order that
the operation of the receiver is not made
complicated by the otherwise necessary
addition of a third control.

Such an arrangement is shown in the
diagram of Fig 3, where the antenna '
series condenser has been connected
across the former aerial tuning induct-
ance, now the secondary coil, and a coil
consisting of six turns of No. 20 D.C.C.
wire has been wound directly over and
in the center of the secondary coil. The

In leading radio stores you will find the Na-ald Socket Board,
displaying the five standard Na-ald Sockets: TFor the 200 and
201 tubes, the De Luxe at 75¢c, and also the Small Space at
35¢; for the UV 199, No. 499 at 50c and adapter at 75¢; for
W. D. 11, No. 411 at 75c.

Ask your dealer to show you the self-cleaning arrangement of
contacts in Na-ald De Luxe, No. 400. These dual-pressure
contact strips cut into the sides of tube terminals, keeping their
surface clean and bright, and resulting in perfect contact.
These sockets have the highest dielectric properties, obtained
by the thorough cure of the Bakelite used, and made possible
by uniform cross-section. | :

There can be no noisy circuits due to poor contact with these
sockets 1n use.

r?%ClAL DIPPED BRIGHT New rotograzure booklet “What to Build” now packed
PHOSPHOR BRONZE CLIPS, ;mth m;r_h Al\;’a.-%l]d prod;ct. If 3'01rr\dca/c)"s stock doesn’t
ave thi et se ver Na-ald t 15

LAM]NATED ANDEXERTING flo’. 1_r‘ ¥ oo H cover Of a-a. carton or ac

DUAL-WIPE PRESSURE.
~| Alden Mfg. Co. Dept. K Springfield, Mass.

[ THIS ILLUSTRATION SHOWS HOW
THE CONTACT STRIPS CAN BE

TRy g BTN

! : e

two leads from the untuned primary coil MADE TO CLEAN TUBE TgiMTALé !um'!l-:mur' Ao Ly N A -AL D l[!':::m;y-:m%{!’mwﬂﬁi’
. : o i = ;

connect directly to the aerial and ground, AUTORATICALLY BY ROTATHN gt s st 022

as shown. In this case the former acrial
tuning inductance nced only consist of
40 turns of wire, the same size, and taps
will be unnecessary.

In the set illustrated, a 5 to 1 audio fre-
quency transfornier was used in the plate

TUBE SEVERAL TIMES, )

circuit and gave fully as good results as : g < =
the 10 to 1 ratio transformer in the carlier | § 75@.]‘713‘5//2g@£
expermment. . : ! n j’kldio’ A
[n view of the extreme importance of Z‘}, 4 *ﬁ;.,
the grid leak in this circuit it is advis- LY P NP gy
able to usec nothing except the carbon 4__3\_ 6(}‘1;;"&;}5&‘:};&;}
pile type, since adjustment must be over - : A7 ; -
p fairlIyL wide range and mmet be very | B That you can change your present Regenerative fmmﬁf%
stable. . Receiver into a five tube set that NO OSCILLATION NO RADIATION NO INTERFERENCE
The blocking condenser in the main
grid lead is the ordinary .00025 mfd. WILL NOT OSCILLATE, WILL NOT RADIATE,
e wxotional advantage of this cir- WILL BE SUPER SENSITIVE WILL BE SIMPLE TO OPERATE
cuit, which many experimenters will find is INEXPENSIVE TO CONSTRUCT by using

lies in the factor that since there is no . )

high potential battery, blown out tubes ‘ l t Ph f

\\'iTl become things of the past. This ad- Osmopo 1 aﬂ uSl Ormers
vantage cannot be overlooked, since more 2 ] S P T r .

than 80 per cent. of the receiving tubes
put out of commission cease their period

of active service through the agency of . F pripe : Send 500 for
o “wpn - = 2 I 3 L A

mlsplaCCd . L. l)a.ttc.xy l.eac%s. COSMO- ; SEEA : Manual
Since this circuit is still in an extreme- POLITAN | i ; 5 : showing

Iy experimental stage of its development, | B PHUSI- N e ; Sixteen

the writers look forward to a large and : FORMER : Fn Circuits,

healthy future for it. Experimenters | & COI\;Y&E-SET e v e Photographs,

ceverywhere will find no little amusement | # | i T By ik e % descriptions,

in working with this, the newest prin- | [ ; fie L 3 g etc,
ciple in the radio field. ]

The following has been reprinted for the
salke of completeness of the English series.
It will be noted that the authors refer to
the three Honeycomb set which is not the

one shown in our photographs v the rea-
son  that I*Ilonc’ycmlyzll) cg}laﬁxlc}sfoa’rc I)E_a;ggr COSMOPOLITAN PH[JSIFORMER CORP'

Send for Blue Print No. 500, showing details of construction for this Unit

obsolete in America today. —Editor. 15 West 18th Street New York City
‘The rcce.iver, the full constructional de- ! Western Representatives
tails of which we are going to give in this SURE SALES CO,

article, is the set which was used at both 123 W. MADISON ST., CHICAGO, ILL.
the expert and Press demonstrations : :
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A Fascinating Magazine
with a Non-Technical

Radio Section

Over 35 Selected Radio Articles
Each Month

The Radio Section of SCIENCE and IN-
VENTION is Written and Edited by the
foremost Radio Experts in America. Every-
thing of interest to the Experimenter or Scien-
tific Radio Enthusiast is included in this sec-
tion.

SCIENCE and INVENTION is the most
fascinating magazine ever published. Every
article is explained in pictures that are quickly
and easily understood. SCIENCE and IN-
VENTION offers each month hundreds of
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open to everybody.
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INVENTION on all newsstands for 25c the
copy. If you prefer fill out the coupon below
and enclose $2.50 and we will have the post-
man deliver your copy to you each month for .
twelve months.
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which have been reported in recent is-
sues of Popular Wireless. 1t is similar in
many respects to an ordinary single-tube
regenerative set, but it is easier to handle, as
casy to construct and capable of providing
clearer signals. Readers must remember we
do not claim that a Solodyne receiver will
produce louder signals or cover greater
ranges of reception than ordinary sets, but
we do claim that results are quite as good in
these respects.
RESULTS OBTAINED

Perhaps we might claim with perfect jus-
tilication that the clearer reception possible
with a Solodyne receiver renders wealk dis-
tant stations more easily audible. Anyway,
regarding distant stations, it is interesting to
note that with what we shall call the orig-
inal model in future articles, the set shown
in the accompanying photographs, we and
others who have handled it privately and at
more or less public demonstrations have re-
ceived 2LO (London) on a loud speaker at
a distance of seven miles, all the B.C.C.
(British Broadcast Co.) stations, Radiola
(Paris), Brussels, and WGY New York
(3,000 miles) on telephone receivers. This
on one tube it will be admitted is a perform-
ance cqualling even that expected but not
often possible with the most efficient one tube
sct employing a “B” battery. However the
above is not the guaranteed range of the one
tube Solodyne and we do not anticipate that it
will be repeated by every reader who builds
1t; the range of reception of the one tube
Solodyne is equal to that of a standard one
tube regenerative receiver.

Figure 1 is the theoretical diagram, and
we will not waste time by repeating the
theory of the operation of the circuit; as this

was covered above.

SIMPLE TO CONSTRUCT

The cost of the material and components
necessary should be comparatively small; the
2 grid vacuum tubes are not critical and no
difficulties will be met with in making the
circuit function. As a matter of fact, con-
structors will find it is cven easier to get this
set working than an ordinary single tube set.

The tuning elements detailed will be suit-
able for broadcast reception; any value of
plug-in honeycomb coils can be used if de-
sired, as the circuit can be employed as
efficiently for long wave-length reception as
for shorter wave-length stations. The com-
ponents that we advise constructors to pur-
chase, although more energetic amateurs can
construct them themselves if they desire,
are: .0005 mfd. variable condenser, one two
way coil holder, a .0002 mid. grid condenser
a variable grid leak—this is almost essen-
tial—a 10 to 1 ratio audio frequency trans-
former, a filament rheostat, and of course, a
four clectrode tube, several suitahle types of
which are being or will be advertised in the
advertising columns of Rapro Npiws.

MOUNTING THE COMPONENTS

Mounting the instruments requires care
when one is working on a small panel,
and it should be ascertained that the right
sizes arc purchased. A 0005 mid. variable
condenser was used in the original model.
The filament resistance should preferably be
wire-wound, and of fairly high total resist-
ance. The grid condenser must be .0002
mid. while, as mentioned previously, it is
essential if it is desired to get the most out
of the receiver to employ a variable grid
leak. This latter curiously enough will be
found most useful for controlling oscilla-
tion, and really excellent long-distance recep-
tion can be accomplished when the “knack”
concerning its adjustment has been learned.
Should it be desired to reduce the variable
controls to a minimum. it will be found that
results equal to an ordinary one tube set is
cbtained when a two megohm fixed grid leak
is used.

With respect to the honeycomb coil holder,

73

- . Michigan Four

In the New Michigan four the old and
the new meet. All the art of the world’s
oldest and best cabinet makers have been
built into tlris set. Walnut—wvith two
tone inlaid panel drop front—artistic
metal parts all combine to make this the
most beautiful set in America.

The receiver is Non-Radiating—has a
built-in loud speaker adjustable to regu-
late volume. Its tone quality is un-
equalled.

Ample space is provided for drv batteries.
(Wet battery tubes can be used if de-
sired.) Also B Batteries.

There arve fewer controls, making for
ease of operation, maximum selectivity
and perfect logging of stations.

MRC guarantee, immediate shipment.
Price, $150.00.

33 Ottawa Street,

MICHIGAN BADIO (DRPORATION

Grand Rapids, Michigan

10 cents will bring one can of ALLEN
SPECIAL RADIO SODERING PASTE
if you mention this advertisement, A
limited number of booklets on “How to

RADIO TUBES REPAIRED

e $2o50 guar?;ctleed.

new
ALL TYPES.

Soder Radio Sets” will be given free to
early replies.
L. B. ALLEN,, Inc.
4564 N. Lincoln St.
CHICAGO, ILLINOIS

Mail in your burnt-out or broken tubes. Satis-
faction guarantecd. Prompt service on mail orders
OH!0 RAD!O SALES. Distributors
723 ROSE BLDG, CLEVELAND, OHIO,
Dealers:  Write for our proposition,

BELLDIALS and SOCKETS
Handsome molded Bakelite.
The neatest and most effi-

cient for your set. Bell Sockets give the unique
double wipe contact, unlike any other. Write us
for prices and details.

BELL MANUFACTURING CO.
11 Elkins St. Boston 27, Mass.

11 FEET LONG 12 INCHES
Separator DIAMETER

A b parutor
Insulator Substitute for Outade Antenna T

a b 130 Feet_Stranded Copper Wire
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Suspend
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POSTPAID No DANGER from LIGHTNING

Or $5, if four set awner’s addresses are sent to us.
(Certificate of Merit Radio News Laboratories)
INTER-STATE SIGNAL coO., DEPT, 3, COLUMBUS, 0.

$2.50 a year.

Insure your copy reaching you each month. Subscribe to Radio News—
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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WorkRite Radio-King, a five tube (2
radioamplifier, | detectorand Zaudio
amplifier) super neutrodyne receiver.
Beautiful mahogany cabinet, 22 in. x
20 in. x 14in. This set operates with
outdoor or indoor aerial and is high-
ly selective. Long distance stations
come in full and clear on the built-in
loud speaker. Complete except tubes,
batteries and aerial wire - - $220.

\\S

WorkRite Aér-Master, same as Radio-
King except without built-in loud
speaker. Mahogany cabinet 21 in. x
14 in. x 14 in. Without batteries and
loud speaker, tubes or aerial, $160.
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%ﬁ@@@&
l’b UHQ

I e
s

WorkRite Aristocrat, a most beautiful
mahogany console model 42 in. x 40
in. x 20 in. This set employs the same
super-ncutrodyne receiving appara-
tus. The cabinet contains a built-in
loud speaker and space for Aand B
Patteries. Not only a wonderful
teceiving set but also a charming
piece of f rniture. Complete except
tubes, batteries and aerial - - $350.

'——‘,__._:__A

WORK

SUPER NEUTRODYNE RADIO SETS

May Choose Your Set With

Certainty of Satisfazftign

HESE new WorkRite super neutrodyne receiving
sets bring an assurance of lasting satisfaction in
every phase of radio performance.

Combining ease of operation and remarkable selec-
tivity these sets receive clear across the continent with
full volume on the loud speaker. Even over ex-
tremely long distances music is heard with striking
clearness and freedom from distortion.

And, because these receivers are neither experimental
sets or playthings, they have been built into beautiful
cabinets of genuine mahogany. You will be as proud
of the appearance of a WorkRite set as you are of
its performance.

See these sets at your dedler, or write for the new illustrated literature
Licensed under Hazeltine Patent Nos. 1,450,080— 1,489,228

The WorkRite Manufacturing Co., 1800 E. 30th St., Cleveland, O.

BRANCHES:
New York City, 1023 Knickerbocker Bldg. Chicago, 536 Lake Shore Dr. Los Angeles, 239 So. Los Angeles St.

RITIE
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this can be purchased complete with base,
and the base itself mounted on the panel.
Wiring up is quite a simple matter, 18 gauge
tinned copper wire or bus bar wire is to be
recommended {for this purpose.

The circuit does not depend upon such
critical factors that constructors are obliged
to adhere to instructions ahsolutely and with-
out the slightest divergence. Treat the cir-
cuit much as one would treat an ordinary
single tube regenerative circuit, and one can-
not go wrong, whether a pdncl 12 in. by 12

be employed, or the receiver condensed
mto a chalk box. Naturally, the clementary
rules in respect of careful connections—sol-
dering, if possible, ctc., must be followed just
as much as they must be followed when one
is constructing a crystal set.

MNORMAL REGENERATION OBTAINED

Honeycomb coils are recommended for
short wave broadcast reception, but here
again amateurs can follow the dictates of
their own fancy. There is one point, how-
ever, in which the set will differ from an
ordinary one tube set in respect of tuning,
and that is that a larger tickler coil may
be required to make the circuit oscillate. For
broadcast reception, the variable condenser
being in parallel, a 35, 40 or 50 turn coil will
be necessary while at least 75 to 100 turns
will be required in the case of the tickler
coil.  This might even have to be increased
to 125 turns.

Tuning is carried out in just the same
way as with an ordinary one tube receiver.
At first the absolute quietness of the circuit
when no signals are being received and the
quict way In which extraordinarily efficient
regeneration is obtained will prove discon-
certing, and the constructor will be apt to
think that something is wrong, but when
signals do commence to come in then he will
ask himself why, until then, he never noticed
the amount of distortion and extraneous
noises present in ordinary receivers.

Finally, we would also like to emphasize
the importance of taking the grid leak direct
to the filament battery; this is a vital point,
and is one of those little things that has
caused failure to others who have endeay-
ored to eliminate the B battery.

(Next month we will deal with a Solodyne
audio frequency amplifier.)

New Radio Patents
(Continued from page 200)

LR L LA I 0 L0 TR 101

C. W. RECEIVER WITHOUT HETERODYNE
(Patent No. 1,489,138, W. Schaffer. Filed Aug.

18, 1922, issued April 1, 1924, Assigned to

Gesellschaft Fur Drahtlose Telegraphie m. b, h.)

ARRANGEMENT FOR THE AUDIBLE RE-
CEIVING OF UNDAMPED OSCILLATIONS
wherein the reccived energy is used for producing
and controlling cnergy of a different frequency
from the received frequency. The frequeney thus
produced may, therefore, he kept so low that it
is audible in a tLlephonc so as to make possible
the direct hearing of inaudible m(,ommg high
frequency. An dU(llO frequency generator is pro-
vided at the receiving station cousisting of an
clectron tube having a grid for controlling the
OSCllldllOnS in the generator circuit.  The receiv-
ing circuit is connccted to the grid, The detector
of the receiving circuit causes a dlxut current
potentml to be impressed on the grid in propor-
tion to the received energy to tllCX‘C])y control the
effect of the low frequency generator upon a sig-
nal indicator.
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20 Complete Lessons in One Book

W L
-1 the Practice, Theory, Fundamentals and Principals of

W']RELESS ﬁm&ﬁ- Radio explained and simplified
; 20 LESSG&& |
5%&!}{%@& o PRICE $2.00
AR e T | The Standard Radio Text Book

¥ 'Q/i’x Edmcm
Ganiphfely e By S. Gernspack, A. Lescarsoura and H. W. Secor
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Size 6 x'9 inches. 264 pages. 500 Illustrations. Bind-
ing de Luxe. Semi-flexible Leatherette Cover. Gen-
uine Gold Stamped, Round Covers, Red Edges.
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Experimenter Publishing Co.
53 Park Place New York, N. Y.
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Perfect
Panels

—for any set,
big or little

Supreme for super-heterodyne or
single circuit! No other material
known possesses the many combined
advantages of Bakelite-Dilecto for
radio paneling! You can now tell

_ it is genuine by its center red stripe.

Once the installation is com-
pleted, Bakelite-Dilecto panels re-
main absolutely unchanged, no mat-
ter what abuse is given by heat,
cold, water, steam, oil, solvents and
weather elements. They do not
warp, swell, shrink, crack, check
or split. Highest in dielectric
strength, Surpassingly tough, yet
readily machined. Your dealer can
get Bakelite-Dilecto cut and drilled
to fit your needs. Look for the red
stripe!

The
Continental Fibre
Company

Factory: Newark, Delaware

Service on Bakelite-Dilecto (also Continen-
tal-Bakelite Conite, Conter and
Vulcanized Fibre) from:

NEW YORK, Woolworth Bldg.
PITTSBURGH, 301 Fifth Ave.
LOS ANGELES, 307 S. Hilt St.
CHICAGO, Wrigley Bldg.
SAN FRANCISCO, 75 Fremont St.
SEATTLE, 1041 Sixth Ave., So.

Offices and Agents Throughout the World

bakelite

ile A‘.

(A Laminated Phenolic Condensation Material

[

For Round or Hex Nuts
It’s great fun to build a radio set
with  Stevens Spintite Wrenches.
They spin up the tough little
nuts in a jiffy—tight as if
soldered.

Set of 3 Round Spintites $1
Set of 3 Hex Spintites $1
Write for Radio Tools
Booklet No. 24
STEVENS & CO.

L3 Toolsmiths since 1399

75 Broadway New Yeork n

SEGAL’S

719 Central Ave.
CINCINNATI, OHIO

Send for our free
catalog chuck full
of radio bargains.

SINGLE WAVE HIGH POWER TRANS-
MISSION

(Patent No. 1,490,198, Q. A. Brackett. Filed Jan.
24, 1921, issued April 19, 1924, Assigned to
Westinghouse Electric and Mfg. Co.)
SYSTEM OF CONTROL for radio signal trans-

mission where a non-radiating absorbing circuit is
provided for the signaling energy between the
signal characters. A magnetic core is provided
which irterlinks inductances connected in the an-
tenna and absorbing circuits. The magnetic char-
acteristics of the core are then changed for pro-
ducing signals whereby said radiating and absorb-
ing circuits may be selectively rendered effective
or non-effective.

ELECTRON TUBE CIRCUIT

(Patent No. 1,489,228, L. A. Hazeltine. Filed
Dec. 28, 1920, issued April 1, 1924, Assigned
to Hazeltine Corporation of N. J.)

METHOD AND MEANS FOR NEUTRAL-
IZING CAPACITY COUPLING IN AUDION
comprising a coil connected between the grid and
filament electrode and an auxiliary coil and neu-
tralizing capacity connected in series between the
plate electrode and the filament. The auxiliary
coil is coupled electromagnetically with the first
coil with a coefficient of coupling substantially
equal to unity and having a ratio of turns thereto
equal to the ratio of the coupling capacity to the
neutralizing capacity.

L: L
L
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=

RADIO RECEIVING CIRCUIT
(Patent No. 1,491,543, A. Meissner. Filed May 3,

1922, issued April 22, 1924.)

METHOD OF AND APPARATUS FOR
ELIMINATING DISTURBING EFFECTS by
employing two receiving systems each tuned to
substantially the same frequency with circuits for
modulating the signaling energies of the received
effects at different frequencies adapted to produce
beats of different frequencies with the signal
frequency. A circuit is provided for opposing the
differentiated received effects and detecting the
resultant of the combined effects.

I
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SELECTIVE RECEIVING CIRCUIT

(Patent No. 1,491.372, E. W. F. Alexanderson.
Filed Oct. 28, 1921, issued April 22, 1924, As-
signed to General Electric Company.)

RADIO RECEIVING SYSTEM having a high
degree of selectivity, The receiver inciudes a
detector and two circuits associated with said
detector upon which received signaling current
may be impressed. A circuit is connected to
one of these circuits for integrating the phase of
the signaling current flowing therein. An indi-
cator is associated with one of said circuits and
separate means associated with the other circuits
for causing said indicator to respond only to
currents which are in phase with the signaling
current. The receiver will then respond only to
currents which are in phase with the signaling
currents.
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The Practicable

Portable Receiver |

For Camp, Travel,
Home or Country

50C

POSTPAID

A set that is designed to get the
utmost in good reception and dis-
tance within the weight limitations
and compact requirements. Stand-
ard parts are used throughout and
every possible effort is made to se-
cure efficient compactness. Operates
on dry batteries alone, using one
tube with a crystal detector ar-
ranged in such a way that the set
in operation is virtually a three
stage receiving circuit.

CONSRAD Pattern No. 12 tells you
how to build this outfit in your
home. This pattern contains three
full sized blueprints, each 1614x18
inches, wiring diagrams, 4-page in-
struction sheet, and everything nec-
essary for the man who wants to
build his own Portable Receiving
Set. The whole contained in heavy,
two color printed envelope.

THE CONSRAD COMPANY, Inc.

233 Fulton Street, New York City

Build Your Set the
AMPLEX Kit Way

Ivery part in every Kit has been selected, test-

Save ed and guaranteed by our engineers as the

most effielent for that particular circuit. Drilled

1 Panel, Blue Print and Complete Instructions

3 with every Kit. No technical skill or knowledge
Complete in every detail.

required.

Kit

Price

Cockaday Improved 5 tube ..e.ceevevenen.an $56.50

Neutrodyne (with Genuine F: 9.75

Superdyne (4 tube) 33.75
Tobias (Described in Popular Radio 30" Indoor

Aecrial brings in DX) ...l 1 tube 27.00 19.75

3 tube 45.50 33.50

Superheterodyne (8 tube) ... .c.iiiiiiia.n 125.00 95.00

Journal Famous One Knob .........c.c... 0, 15.00 4.9

FREE booklet with hook-ups showing how to double
the efficiency of your set.

Amplex Instrument Laboratories
57 Dey Street Dept. 8K New York City

Rabpio MmaP FREE

Big Broadcasting Station List.
Also Radio Bargain List. Just Out.

The RADEOG-

SHACK

Insure your copy reaching you each month. Sub.
scribe to Radio News, $2.50 a year. Experimenteg
Publishing Co., 53 Park Place, New York City.

America’s
iLargest Radio
Dealers
Dept.
RN-8
55 Vesey St.
New York
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KEYING CIRCUIT FOR RADIO
TRANSMITTER

White.
1924,

Ifiled Feb.

(I'atent No. 1,491,450, W. (.
: Assigned to

1920, issucd April 22,
General Electric Company.) 5
HIGH-FREQUENCY SIGNALING SYSTEM

consisting of an electron tube transmitter whercin
signals are produced by a keying circuit connected
in the grid of the clectron tube. The keying cir-
cuit operates to charge the grid to a value suffi-
ciently negative by an accumulation of electrons

from the cathode to prevent the production of
oscillations so that signaling characters may be
produced.

/

RECEIVING ANTENNA
(Iatent No. 1,487,339, E. W. Kellog.
20, 1921, issued March 18, 1924,
General Eleetrie Company.)
RADIO SIGNALING SYSTEM having an an-
tenna for recciving signals from a desired diree-
tion to the substantial exclusion of signals coming
from other dircetions. A long horizontal receiving
antenna is amployed and the received energy con-
veyed along a transmission line to a distant re-
ceiving  station located along the length of the
antenna, from a point in the antenna where the
signaling currents received arce strongest.
¢
B3

Filed Jan.
Assigned to

H

i

Receiver

<

SELECTIVE MULTIPLEX RADIO SYSTEM

(Patent No. 1,491,774, J. 1. Hammond, Jr. Filed
May 13, 1912, issued April 22, 1924.)
MULTIPLEX RADIO TELEPHONY AND

TELEGRAPHY where selectivity is secured by
employing distinctive wave-lengths and wave-group
frequencies of periodic amplitude variations. A
still higher degree of selectivity is obtained by
using a combination of high-frequency waves and

5l

I
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at least one series of wave groups or periodic
amplitude variations for the transmission of telc-
phone conversations, and a combination of high-
frequency waves and at least two series of wave
groups or periodic amplitude variations for the
transmission of telegraph signals.

|

%.
i
['__1..
5
:
:
ol

Bristol
Single Control
Radio Receiver

Set.

Audiophone
Loud Speaker

Complicated combinations are eliminated when
tuning in with Bristol Single Control Radio
Receiver—every station is on the one dial. It
gives the joys of radio with technicalities left out.

The well known Grimes Inverse Duplex System
(non reradiating) is utilized in this Receiving
Because of the reflex, only four tubes are
required to give power equivalent to six.
price, without accessories, $190.00.

You forget the radio equipment shen listening
thru the Audiophone Loud Speaker. The tone is
full, clear and pleasing.
duction of the original.

Senior $30.00, Junior $22.50, and Baby $12.50.

Ask for Bulletins Nos. 3014 and 3015-S

THE BRISTOL COMPANY

The

It gives a true repro-
Made in three models—

Made and Sold by

Waterbury, Conn.

eeps Radio
Batteries
Charqed

It’s important to keep radio hatteries
charged when you’re away for the sum-
mer.  ATCO Battery Charger does this
over-night—without disconnecting set— L]
and for less than a dime per battery.
It's noiseless, clean and as easy to hook
tn as your electrie flat iron. 'Thercts &
an APCO Charger for * A® and "B
batteries, Write for interestina circu
lar and nearest dealer’s name.

APCO MFG, CO
Chapman St., Providence, R. I,

Pioneer Radio Corporation
101 Pioneer Avenue, Galesburg, Illinois

Moulded Bakelite Parts

Wwww americanradiohistorv com

ADJUSTABLE
LOUD SPEAKER
UNITS

$5.00

COMPLETE
WITH
5 FOOT
CORD

ACKERMAN BROTHERS COMPANY, Inc.
301 West 4th Street, Dept. RN-8 New York
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columns.

Classified advertising rate eighteen cents a word for each insertion.
issues. Name and address must be included at the above rate.
accredited advertising agency. ~No advertisement for less than 10 words accepted.

Objectionable or misleading advertisements not accepted. Advertisements for the October issue must not reach us later than Aug. 1st.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York, N. Y.

axlvaviraviavivavliaxivatvaxivaviaviivaxivaviraivaviraxivaxiravivavivariiaxiravivaxtiaxivaxiraxiavizaxivaxarax

RTUNITY AD-LETS

Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these

Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertisements unless placed by an

Agents Wanted

Help Wanted

Agents Wanted In every city and town to sell stand-
ard radio apparatus. Attractive discounts glven. 1f inter-
ested write us at once stating age and radio _experlence.
\Wilmington Electrical Specialty Co., Inc., 405 Delaware
Ave., Wilmington, Delaware.

General Agents—Service Men! Genuine Gold Letters
for store windows easily applied. 20 per cent cash com-
mission on all orders hgim local agents apno};‘l_‘lied byFyz\;
anywhere. 50 per cent discount on your own ers. T
u!im]es. Metallle Letter Co., 422 N. Clark St., Chicago.

Sell, Big-Ben Radio Crystal Receiving Sets, guaranteed
sample and working outfit to agents {$1.00) prepaid.
Southern Sales Co., Box 217H, Washington, D. C.

Agents—Write for Free samples. Sell Madison ‘‘Better-
Made'® Shirts for large Manufacturer direct to wearer. No
capital or experience required. Many earn $100 weekly and
bonus, Madison Mills, 361 Broadway, New York.

Agents wanted in every city and town to setl complete line
of ]gndlo Cabinets. Burt Bros.. Inc., 2000 S. Ninth St.,
Phila., Pa.

Agents Wanted Full or Part Time to Sell on liberal
cormnission new Thermostatic Automatic Carburetor control
Attachment for Ford cars. Increases mlleage 100%. XNo
holes to drill. _Attached in 2 minutes. Daoes automatically
exactly what Ford Manual lnstructs driver do by hand.
Cadillac now using Thermostatic Carbureter Control under
Tlancke license. write at once. A. C. Dlancke & Co.,
Dept. 91-A, 602 W. Lake St., Chilcago.

Blg Money and fast sales. Every owner buys gold
lnhll’h tor his auto. You charge $1.30; make $1.35. Ten
orders dally easy. \rite for particulars and free samples.
Amorican Monogram Co., Dept. 133, East Orange, N, J.

either whole or side line,
Excellent
Publishers,

We want Salesmen and Agents,
to sell our low priced radig books to the trade.
proposition for live wires. he 1. Company,
233 Fulton St., New York City.

and Fast Sales. Every owner buys gold
L You charge $1.50, make Sl.M‘.v {g
or

Big
initials for lis nuto.
J;derln daily easy. Samples and information free.
Monogram Co., Dept. 27, Newark, N. J.

Business Opportunities

Maks $100 Weekly in Spare Time. Sell what the public
wants—long distance radlo receiving sets. Two sales weekly
pays $100 profit. No big investment, no canvassing. Sharpe

of Colorado made $955 in one month. Representatives wanted

at once. This plan is sweeping the country—write today
berornec your county ls gone, Ovarka, 813 Washington Blvd.,
Chlicago.

Chemistry

Learn Chemistry at Home—Dr. T, O°Conor Sloane, noted
educator and scientific authority, will teach you. Our home
study correspondence course fits you to take a position as
chemist. See our ad on page 247 of this issue. Chemical
Institute of New York, 66 \West Broadway, New York City.

Experimenters—try MAGTO the universal experimental
metal, its powdered, highly magnctic variable temperature
resistance, transformers care metal, and other uses. Five
pounds for one_dollar, pestpaid, American Chemical Co.,
Dept. 3, East Youngstown, Ohlo.

Exchange

Sale. Detector two stage amplifier panel $15. Conn cor-
net with case $25. Vieolet Ray machine without attachment
$15. \Wm. Grus, Box 115, La Mesa, Calif.

For Sale—3 Rristol power amplifiers at $12 ecach.
rence Dana, Kane, Pa.

Law-

For Advertisers

24 Words—335 Rural Weeklies $14.20. Admeyer, 4112-R
Hartford., St. Louis.

For Inventors

We Want Salesmen and Agents. either whole or side line,
to sell our low priced radio books to the trade.  Excellent
proposition for live wires. The E. I. Company, Publishers,
233 Fulton St., New York City.

Earn $25 Weekly, spare time, writing for newspapers,
magazines. [Experience unnecessary; details free. . Press
Syndicate, 973, St. Louils, Mo.

All Men, Women, Boys, Girls, 17 to 65 willing to ac-
celit Government DPositions_$117-$250 traveling or station-
ary; Write Mr. Ozment, 251, St. Louls, Mo., immediately.

Detectives Needed Everywhere. Travel, Experience un-
necessary. Write George \Wagner, former Government Detec-
tive, 1968 Broadway, N. Y.

..... L

Information

Boys! Don't Overlook This. .The ‘'Rasco’’ Tlaby Detector,
Greatest  detector ever brought out with molded base.
Fully adjustable. See former advertisements in this pub-
lcation, or our catalog. Detector with Galena Crystal, com-
plete 50c, the same detector with Radlocite Crystal, T5c Dre-
pald. Send for yours teday. Radio Speclalty -Company,
96-98 Park Place, New York City.

Attention!—50 Vacuum tube hook-ups. The Ereatest col-
lection of vacuum tube circuits ever brought under two
covers at such insignificant cost. Theso dlagrams will be
found in the great "‘Rasco’’ catalog, which contains raw ma-
terlals and parts Iin a greater profusion than any other

catalog. 13e in stamps, or coin, will bring the cataleg to
you. Radio Specialty Co., 96-98 Park Place, New York City.

Build Your Own. The best hook-up I ever tried. Yours
for a dollar. Any complaint your money back. E. F.
Walts, Corinth, Miss.

Guaranteed information, any Subject, strictly confidential,
$1.00. Dorls Chemical Laboratories, East Cleveland, Box
594, Cleveland, Ohio.

Panel Tool for cutting peep or meter holes in radio panels,
Cuts smooth hole one to five inches In diameter, with little
ggfrt. Only $2.50 postpald. Homer Malcomb, Whitewater.

8.

Instruction

Learn Chemistry at Home—Dr. T. O’Conor Sloane, noted

educator and scientific authority, will teach you. Our home
study correspondence course fits you to take a position as
chemist. See our ad on page 247 of this lssue Chemical

Tustituto of New York, 66 West Broadway, New York City.

Rargaln

bought and sold.
Used Correspondence Courses I Dept, 5,

catalogue 1,000 courses free. Students’ Exchange,
47 West 42 St.,, New York.

1f your Neutrodyne won’t ‘*Neut’’ o.k., send 10c for de-
talls of Klsdag Coast to Coast circuit, bill of materials,
etc., to change over your Neut into a set that will brin2 them
all in from Mexico City to Tunuca, Cuba, on a loud speaker.
Or send $5.00 for all extra parts, blue Drint, ete., you noed
to do this. Stamps accepted. Itadio list for stamn. Super
Heterodyne specifications, 10c. Kladag Radio Laboratories,

Kent, Ohlo.

Stop Experimenting. Marvelous Mineral Set. Powerful
Sensitive. Assembled. Ready to Work. Aerial, etc. Neat
Cabinet.  Over 75 Miles. Ace dates Eight Headsot

$5.00. Money Back Guarantec.

Colebrooke’s Exchange, 7
Leyden Avenue, Medford, Mass.

Motorcycles, Bicycles

Don’t Buy a Bicycle Motor Attachment until You get
our catalog and Drices. Shaw Mfg. Co., Dept. 6, Galesburg,
Kansas.

News Correspondents

Earn $25 Weekly Spare Time writing for newspapers,
magazines. Experience unnecessary: details free. Press
Syndicate, 972 St. Louls, Me.

Patent Attorneys

Send drawing or model for examnination and
report as to patentahility. Advice and booklet [ree. High-
est references. Best  results. Promptness  assured.
Watson E. Coleman, Patent Lawyer, 641 G Street. Wash-
ington, D. C.

Patents.

Lacey Patent-Sense, See page 262.

‘'Evidence of Conception’ to
Form, fee schedule, Information
289 Ouray Bldg., Washing-

Patents—Send for form
be signed and witnessed.
free. Lancaster and Allwine,
ton, D. C.

Inventors—Should write for our Free Guide Ilooks and
“Record of Invention Blank’’ before disclosing inventions.
Send model or sketch of your invention for our Free Exami-
nation and Instructions. Radio, Electrical, Chemlical, Me-
chanical and Trademark experts. Terms reasenable, Vietor
J. Evans & Co., 922 Ninth, Washington, D. C.

Patents—My fees in Installments. Advice book free.

Frank Fuller, Washington, D. C.

[T e

Personal

Lonely Hearts—Exchange letters, make interesting new
friends in our jolly club. Eva Moore, Box 908, Jacksonville,
Fla. Enclose stamp.

Inventors’ Edueator: 900 Mechanical Movements. _ 50
Perpetual Motlons, How to procure and sell patents. Me-
chanical movements greatly assist inventors, sufgest new
ideas. [Explains how to select an attorney and avoid
Tatent Sharks. Price $1.50. Postage free. Albert E
Dieterich, 690 Ouray Building, Washington, D. C.

Health

Free—Stop using tohaceo. We will give free informa-
tion how to conauer habit easily and permanently. Results
guarsnteed. Anti-Tobacco League, Box M, Omaha, Neb.

1 Join our club—make acquaintances everywhere,
Riz 1llustrated book with descriptions and photes, sent in
blain wrapper for ten cents, Bonafide Co.. Dept. 58,
Kansas City, Mo.

Exchange eheery letters with new friends. Trite Betty
Lee, Inc., Box 0 City Hall Station, New York City.
Stamp appreclated.

Photo Finishing

Films Developed 5e—Prints 3¢ each.

The new Davo
finish,

Davis Photo Shop, Dept. R, Cincinnati, Ohio.
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Master Radio Code in 15 minutes. Ten word speed 3
hours. Our students made these world records. Quelifying
records 100 Licensed Students free. Method $2.00. Dodge
Radie Shertkut, Dept. N, Mamaroneck, N. Y,

Condensers. 11-23-43 Plate Never been used. $2.50—
$3.50—$5.00 values. Made by brominent manufacturer and
guaranteed berfect or money refunded. Will sell for $1.25
—8$1.75—$2.50, Only five of each. A. L. Parke, 56 Mont-
gotiery St., Waterbury, Conn.

Radic Generators: 500 volt 100 watt $28.50 Battery
Charging Generators $8.50. IHigh Speed Motors—Motor
generator Sets, all sizes. Motor Specialties Co., Crafton,
enna.

Crosley 4 tube, Crosley 2 tube and Amrad 5 tube. With
or without tubes and batterles. Ray Baskerville, Symerton,

Audio Amplification comes clear and loud withk Flint
transformer—postpaid $3.00. If not satisfled after 10 days’
trial, money refunded—e«ual to any over twice tlie price.
Circular on request. Flint Radio Co.. 1801 Wlilson Ave.,

Chlicago.
$3.95 Tubes $3.95. Guaranteed New Genuine Radio-
trons. _All types sent postage prepald. General Sales Ser-

vice, Onset, Mass.

Make Your set complete! Two step amplifier with mahog-
any cablnet; speclal Introductory price $12. Complete one
step units ready for panel mounting $5. Sent postpaid on
receint of price. Satlsfaction guaranteed or money re-
funded. Deseriptive circular sent free on request
Remey Radie Mfg. Co., 105 Fourth Ave., Brooklyn, N, Y.

Magnavox M4. Latest nationally advertised battery-less
reproducers. Magnetically halanced. Sensitive, Improved
rubber cushioned dlaphragm. List $25. Introductory $21.
Magnavox R3 with electrical modulator. List $35. Intro-
ductory $28. The [actory sealed carton is your guarantee.
Radio Central, Dept. R, Abilene, Kansas.

The How and Why of Radio Apparatus, by H. W, Secor,
E. E. This newest book on radic matters fulfills a distinct
gap In wireless literature in that. while the treatment is
made as understandable and as free from mathematics as
possible, it at the same time incorporates a wealth of tech-
nique anq fnstruction for the Radio Amateur—the Radio
Operator—the Installation and Designing Expert—as well as
teachcrs and students of the subject in Reneral. A very
broad fiekd has heen covered by the author, at the same
time riving a great deal of information not found in other
text books. If you are engaged in any branch of the Radio
or allied arts at all you will surely need this latest con-
tribution to radie lterature, which Is destined to be found
on every radio man’s pook shelf hefore lonz. A rlance at
the following list of chapters gives but a ver¥ scant idea
of the extensive and useful radie knowledge provided in its
text. ‘The Induction Coil; The Alternating Current Trans-
former; Radio Transmitting Condensers; The Spark Gaps:
Radlo-Transmitting Inductances; Radio Receiving Tuners;
Radio Amplifiers; Construction of a Direct Reading Wave-
meter and Decremeter: Antenna Construction; The Calcula-
tion and Measurement of Inductances; Appendix centaining
very useful tablgs, covering all subjects treated in this very
unusual hook, is newest of Radio Works, cloth bound in
Vellum de Luxe, Gold Stamped and Hand Sewed, has 180
Pafes. Size of book, 6x9 Inches. The How and Why of
Radio Apparatus. Postpaid, $1.75. Experimenter Publish-
ing Co., Book Dept., 53 Park Place. New York City.
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WHY PAY MORE?

RECHARGEABLE

v.,us $5.50 vorrs $10.00
ants $7 75 Vlnzlis $12.50

Rechiarge from any 116 volt A.C. line with small home
rectitier,  8Shipped fully charged and ready for use after
adding acid. Will last for years with ordinary care.

SERVICE ‘““A” BATTERY
6 Volt

80-100 Amps $14.00

6 Volts

100-120 Amps$16-00

2 YEAR GUARANTEE

INDESTRUCTIBLE
RUBBER CASE

SERVICE BATTERY CO.
704 East 102nd St., Cleveland, Ohio

Radio—(Continued)

Radio parts, all standard, and as good as new. Wonder-
ful bargains, send for list. Carl F. Schroeder, 309 So.
Prairie St., Prairie du Chien, Wisconsin.

How to Make Radio Frequency Amplifiers. This book is
for {he more advanced amateur, showing the construction of
the Radio ¥requency Amplifying Transformer and giving
complete constructional data. It shows the application of
Radio Frequency to amplifying units that the amateur may
already Dossess and gives 15 hook-ups showing practically
every use Radio Frequency Amplifying Transformers can be
put to. 32 pages, 15 illustrations; bound in beautiful two-
color cover, Prepaid 25c. The I. I. Company, 233 Fulton
St., New York City

Make Money muaking Supersensitive crystals. T.ess than
one cent each, Manhufacture easy. Materials any hardware,
Guaranteed TFormula, £1,00. Colebrooke’s Exchange, 7
Leyden Avenue, \Icmoxd, Mass.

Experimental Electricity Course in 20 Lessons. Dy
S. Gernsback and M. W. Secor, KE.B. A course of the
theory and practice of Electricity for the Experimenter.
Kvery phase of experimental eclectricity is treated compre-
hensively in plain English. New experiments ave_ described
and explained and nearly every abnplication of Eleetricity
in modern life is given. 160 pages—400 illustrations. Flex-
ible cloth cover, 7he. postpaid. Stiff cloth cover, $1.25 post-
paid. ¥xperimenter P’ublishing Co., Book Dept., 53 Park
Place, New York City.

T

Salesmen Wanted

A Salesman wanted in every town or city within 25 miles
of a broadcasting station to sell Radiogem, the complete
radio receiving set that retails for $2.50. With Radiogem
there is nothing else to buy—the outfit 1nc1udes the Radio-
gem receiving apparatus, 1,000 ohm phone, and aerial outfit.
The cheaDest radio outfit on the market—yet as practical as
the most expensive. Tig money to the right men. Send
$2.00 for sample outfit. The Radiogem Corp., 66-R West
Broadway, New York City.

Scenery to Rent

Settings for Opera, Plays, Minstrels. Plush Drops. Ad-

dress Amelia Grain, Philadelphia.

At All Good

Dealers

Broadcastmé at once

Tuned In Without Interference
with the
Master H
UDCle SamTuningCOIl
Ask your dealer for free diagram, or just
send us self-addressed, stamped envelope

for circular and panel layout of this won-
derful set.

UNCLE SAM ELECTRIC CO.

Plainfield, New Jersey l

HUDSON-ROSS

est exclusive Radio

Jul: ers in middle West.
Write for discounts. S

123 W. Madison St. Chicago

O'NEIL AUDIPHONE|

All music and speech re-vivified by “lami-
nated voice-core.” Complete with 3 O
connecting cord

O'NEIL MFG. CO.
719 Palisade Ave., West New York, N. J.

Song Poems Wanted

Submit
Louis,

Poems Wanted—Sell your song-verses for cash.
g{ss. at once. or write New Era Musiec Co., 152 St.
o

Stammering

St-Stu-t-t-tering and Stammering cured at home. In-
structive booklet free. Walter McDonnell, 121 Dotomac
Bank Bldg., Washington, D. C.

Stamps and Coins

Califernia gold, Quarter size 27c¢; half-dollar size 53c;
Half-dime and Catalog 10c. Norman Schultz, Colorado
Springs, Colo.

158 Genuine Foreign Stamps. Mexico War Issues. Vene-
zuela, Salvador and India Service. Guatemala, China, etc.,
only "5c.  Finest apbroval sheets 50 to 609%. Agents
wanted. Big 72-p. Lists I'ree. We buy stamps. Estab. 20
years. Hussman Stamp Co., Dept. 146, St. Louis. Mo.

MU SRAD
RECEIVER

The ULTIMATE IN RADIO RECEPTIUN

13 O . 99
Lighting Fixtures
READY TO HANG
(Direct from Manufacturer)
Completely wired including glassware,
Send for Catalogue No. 26.
{Just off the Press)
Special Proposition to Dealers

Erie Fixture SurpLy Co.
STATION R ERIE, PA.
—c——r

Cuts Out Interference!

overcomes  statie
gives wonderful di-
rectional effeets.  Cuts out local sta-
tions when you want distance. Hang
or lay it anywhere. DT'rice 31.50. At
all  dealers or direet. Satisfaction
guaranteed oy money back.

ELECTRAD, INC.
Dept. H, 428 Broadway, N. Y. C.

FAI—INESTOCK CLIPS

“Popular Wherever Radio Is Used”’
14 Sizes in Beautiful Display Case.

Eleetrad Indorarial
and re-radiation,

Dealers write for big money~
making proposition,

FAHNESTOCK ELECTRIC CO.
Long Island City, L_ 1.

Telegraphy

Telegranhy—Both Morse and Wireless taught thoroughly
and quickly Tremendous demand. Big salaries. Wonderful
obportunities. Expenses low; chance to earn part. School
established fifty years. Catalog free. Dodge’s Institute,
Cour St., Valparaiso, Ind.

Wanted to Buy

Full Value Paid_ for Old Gold, Jewelry, Watches, Dia-
monds, crowns, bridges, dental gold, silver, platinum, gold
or silver ore; magneto Doints, old false teeth. Dackages re-
turned if our offer is not satisfactory. United States Smelt-
ing Works (The Old Reliable) 120 So. State St., Dept.
16, Chicago, Il

ONE THOUSAND
AGENTS WANTED

We want one thousand agents to sell subscrip-
tions to RADIO NEWS, SCIENCE AND IN-
VENTION, PRACTICAL ELECTRICS and
MOTOR CAMPER & TOURIST. We will
pay a generous commission for this work and
help you in every way. Our four publications
are leaders in their fields, ready sellers and
this is an offer well worth your while. A few
spare hours a day will bring you a handsome
return. Write regarding our proposition at
once and be the first one to get started in your
vicinity.

EXPERIMENTER PUBLISHING CO.

HERBERT H. FOSTER, Circulation Manager
53 Park Place, New York

www americanradiohistorv.com

“INS-UR-TUBES”

Provide 100% Tube Protection

against tube burnouts. Beware of devices that
give you only partial protection. Terlee “Ins-
ur-tubes” connected to each positive “B” bat-
tery terminal in use are ever on guard against
“shorts” within the set and misconnections.
They’re positive protection in EVERY emergercy.
For both storage battery and peanut tubes. Price
$1.00 each.
Terlee Vario Couplers

What's your energy loss in your vario couplers?
If it’s high, try a Terlee, They’re built to cut this
loss. Low dielectric and low distributed capacity
increase their selectivity and range. Arranged for
panel or table mounting. Type “S” for crystal and
audion circuits—$6.00 each. Type “R” for regen-
erative and non-regenerative circuits using radic
frequency amplification—8$7.50 each.

Terlee Hook-Up Blue Prints

Get these hook-ups! They’re tried and proven with
great results. Six 814x11” detailed blue prints to
the set. Price 15c set.

For best results, demand Terlee Prod-
ucts. If your dealer can’t supply
you, send your order direct to us.

Terlee Electric & Mfg. Co.
Dept. A.8, 443 S. Dearborn Street
CHICAGO, ILL.

“Makers of Radio’s Best for Better Radio Results™

ERITE

"SEIF"M

PERFECT {25, CIRCUIT

Simplifies wiring.
Eliminates
hand rheostats.
RADIALL COMPANY
& 320 W, 42nd St.. N. Y

$110

‘Write

Dept. N-1 From
for Your

Free Hook-up iDealers
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THE PERFECT RESISTOR
An adjustable resistor fer ra-
dio circuits. Made in three
ranges:

B
THE FERFECT GRID LEAK

Range— to 10 Megohms.

A grid condenser of 0.00025

mf. supplied extra. Endors-

ed by Cockaday, Amrad,
Flewelling, Crosley, etc.
Price - - - $1.85
Condenses - .35

Radio News for August. 1924

* 4

E Imn......@ u..sv o.l. :i
3 . PERFECT FILAMENT CONTROL
! Noiseless, stepless filament

current control for ALL
tubes. Is standard equip-
ment on many sets, includ-
ing Amrad Console models.
Price - - $1.85

10,000 to 100,000 ohms
25,000 to 250,000 ohms
50,000 to 500,000 ohms o
Price,any range, $2.00
Y

PERFECT BATTERY SWITCH

For A- and B-battery circuita,
Only ONE hole required in
\ panel to mount the switch.
Nickel-plated and totally en-
closed.
Price - « - 60c

The Bradleystat holds first
place for long distance re-
Ception in many contests,

THE PERFECT POTENTIOMETER

A stepless, non-inductive po-
tentiometer for all radio cir-
cuits. Complete range in half
turn of knob. Made in 200and
400 ohms. Price, 200 ohm,
$2.00; 400 ohm, $3.00.

Use Allen-Bradley Products

g

Ko o cn o AW A O

Summer Radio Sets are portable sets! This means
that they must be built for abusive service, and
must operate under conditions that are often un-
favorable for good reception. Short antenna, loop
antenna, and similar receptive devices call for
extremely sensitive sets. This, again, means that
the parts used must be of high efficiency for
maximum signal strength.

Allen-Bradley Co., :
287 Greenfield Ave., Milwaukee, Wis. 1
Please send me a complete set of your de” :
scriptive circulars on Allen-Bradley radio
products. : 287
NAME © o oevevneenresssaasoannnnensss ' Greenfield
Address. . .ovvvinerassaasassaneasssns : Ave.
1
1

Allen-Bradley Radio Products are known the
world over for excellence of construction and
perfection in operation. They make any good set
better, and insure a full measure of enjoyment
in summer camps when used in portable sets.
Make your set a good set. The above radio parts
are the finest obtainable. Follow the advice of
radio experts. Use them!

% The Allen-Bradley Guarantee
Every Allen-Bradley radio product is

Electric .Controlling Apparatus  gyaranteed for ONE YEAR against de-

fects in material and workmanship. Any
defective material will be repaired or re-
placed, without charge, within the guar-
antee period.

Milwaukee,
Wis.

TIE PERIODICAL PRESS, NEW YORK

Wwww americanradiohistorv com
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Il Stop Amplifying
’ Static!

ET good radio results all summer!
Take advantage of the better receiv-
ing sets—of the better broadcasting.

And use N & K Imported Phones.

Because N & K Phones, used with detec-
tor unit alone, bring in the entire range of
broadcasting—both high and low tones —
with utmost clearness and without exag-
geration of interfering noises.

Recent laboratory tests made with
N & K Phones showed a maximum
audibility over the wide range of 300
to 6000 cycles. We believe this to be
the widest range of any phone made.

Most radio users this summer will
{ stop amplifying static by giving their
G loud speakers a rest. If they use N & K

: Phones, the amazing clearness of N & K
reception will permit them to suppress
static and get the full effect of the better
broadcasting,

B Take home a pair of N & K Phones to-
E day and be your own judge. Any author-
ized N & K dealer will sell you a pair onour
money-back guarantee basis. If your dealer
is not yet supplied, order from us direct.

TR

T e e e

TH. GOLDSCHMIDT CORP.
Dept.R8, 15 William St., New York

DEALERS:

Put an N & K Head Set into the cus-
tomer's hands and tell him to try it.
N& K doestherest! Né&Kisbacked by
widespread advertising whichgoes di-
recttoradiofansallover America. Dis-
play N&K Phones and youcannot fail
to cashin onthis advertising. Packed
in display cartons of ten with cards,
folders,etc. If your regular jobber can-
not supply you, get in touch with us.

N & K Head Set—Model D

4000 ohms,hasextralarge diaphragms,
which give greater clearness and
greatercomfort. Neat,leather-covered
head bands. Six foot cord. Sold under
Guarantee:“Yourmoney back if N &K
Phones do not give clearer, mellower,
morenaturaltoneand fit morecomfort
ably.” Price $8.50. Send for free folder
—"“The Phones the Fans Are All Talk-
ing About,”” describing N &K Phones

www americanradiohistorv.com
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Radiola Regznoflex, with Rediola
Loudspeaker, and 4 Radiotrons
WD-11; with space for baztteries
inside; (comblete. except bacteries
and antenna). . . . $206

A Radiola Regenoflex on the front porch—
and that porch can be way up in the moun-

All the jazz of the big orchestras in far- tains, or Off at the SeaShore—but it’s not too
away big towns comes through .
clearly for dancing. The fine music far away to be in on the fun.

istrue, sweet toned, undistorted. The
sports news rings out with all the

thrill of bleachers or ringside. The The improvements in its mechanism offer
Regenoflex is a leader among the e s s o e
new Radiolas that are making this a greater sensitivity and greater selectivity;

great radio summer!

clearer tone; and complete simplicity. Where
quality of reception counts as much as dis-
tance, the Regenoflex is the receiver for this
summer’s fun!

This ssmbol
of quality is

EeES “There’s a Radiola J?)r«eveg) purfe"

Send for the free booklet that describes Radio Corporation of America
every Radiola. Sales Offices:

233 Broadway, New York 10 So. La Salle St., Chicago, Il
433 California St., San Francisco, Cal.

Radiola .

State : ' REG. U.S. PAT OFF

RADIO CORPORATION OF AMERICA

Dept.28  (Address office nearest you.)
Please send me wour free Radio Booklet,

Name

Street Address

City R.F.D.

5
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