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5 to give you greater faith
! in the business of RADIO

* An announcement of great importance to Dealer and User alike

Cuitmq aa Washington

America’s oldest manufacturers of commercial radio equipment

0

Announce a sales policy that
assures a permanent profit to
dealers — permanent service to

users —

Announce the new 114 receiver
—leader in the C & W lines—

admittedly one of the highest
developments in radio science.

/

1. Dealers are chosen to assure
high class representation and

able service. £
e

2. Discounts enable dealérs to
actively sell and servicé instru-
ments. i

3. National advertising to dem-
onstrate the excellent qual-
ity of Cutting & Washington
sets.

4., Complete line of Sets of
scientific design, correct en-
gineering and highest quality

materials.
ﬂ,”\,
N . ..
\ 5. Co-operative local advertising
. plan to cut costs of selling.
. 6. Complete merchandising plan
U covering every phase of a

profitable business in radio.

Dealers:
\, Distributors:

1.

4.

Years Ahead in Radio

Designed by Dr. Fulton Cutting and
Mr. Bowden Washington, whose appa-
ratus is used on United States Ships,
Areoplanes, and shore Stations.

. Manufactured by one of the world’s
* Jargest manufacturers of automatic
electric equipment.

., Licensed under the famous Armstrong
* Patents—admittedly the best circuit
for radiophone reception.

Exclusive features that make for extra-
ordinary simplicity and effectiveness.

An inbuilt quality that insures con-
* tinued operation eliminating need of
troublesome service.

Write at once for complete details of this real opportunity in radio.

Cuttihg & Washington Radio Corp., Minneapolis, Minn.
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Please mention POPGLAR RADIO when ansuwering advertiscments.

It 1s a fifteen year old tradition of the Brandes
factory that the saving of lives at sea may depend
upon the precision of our work. And while that
will always be our thought, it means maximum
_clarity, maximum strength of reception, maxi-
mum pleasure and entertainment to over 500,000
users of Brandes Matched Tone Radio Headsets.

Send ten cents in stamps for the “Beginner’s Book of Radio.”
It explains radio in terms that anyone can understand.

Made in Canada and England by
.Canadian Brandes Limited, Toronto and London

Distributed in Canada by Perkins Electric Limited
Toronto— MONTREAL — Winnipeg

C. BRANDES, Inc., 237 Lafayette St.,

CMaitched ’Tone |

TRADE MARK REG. U.5. PAT DFF.

Radio Headsets
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A PAGE WITH THE EDITOR

JusT what features of PoPuLar Rapio are of
the greatest interest and value to our readers?
What kinds of articles do they prefer? Which
of our departments are “getting over” most
effectively?

To enable the Editor to meet the desires
of our readers to best advantage, to make it
possible for him to know their wants, a ques-
tionnaire has recently been sent out to a se-
lected list of 3,500 subscribers. The replies
arc pouring in as this number goes to press.

% %

WHEN these replies have been classified and
studied, the Editor will have a word or two
to say to our readers—to their advantage.

*  *x %

*GENERAL Squier’s call upon the readers of
PopuLar Rapio—in our April number—for a
suitable word or term that might be applied to
that particular type of broadcasting which he
discovered and which is based on wired wire-
less principles, has brought interesting re-
sponses from all.over this country and Canada.
One of the most original comes from Mac-
Arthur Morgan of St. John, P. Q., who pro-
posed the apt term Sgquiercasting.

Well, why not? Were not the names of
Henry and Watt and Ohm and Ampere and
countless other inventors and discoverers per-
petuated in the same way by being incorpor-
ated in the language of science?

% %

“As the wireless wave is led along the leads
of a transmission system,” suggests Henry N,
Potter, of Glendale, California, “why not term
the system leadcasting?”

% %

“Wuy not call it directcasting?” proposes E,
W. Moreau, of Detroit. Kadiowire is the term
coined by B. Loudon, of Washington, D. C.
Among other words submitted are rclay-cast-
ing, linecasting and recasting.

* % % .

Wao says that the Middle West is not alive
to its opportunities? From Flint, Michigan,
came in the frst nine-year-in-advance subscrip-
tion to PopurLar Rapio—accompanied by a
check from Mr. F. Pruchnicki. If the maga-
zine increases in size during that period pro-
portionately as it has during the past year, by
1932 it will consist of 35840 pages!

* % %

Here's a pertinent word of warning from
A. D, Twinbull of Sidney, N. S,; “Even we
Canadians,” he writes, “have to be at the book-
stalls early to get PoruLarR Rabpio; it sells out
quickly up here.”

(For the benefit. of our Yankee readers, we
may explain that the English word bookstall
translated into American is ncwsstand.)

* % %

Burt the dangers of being left out in the cold
without a copy of PoruLar Rapio are not con-

fined to our neighbors up north. Right here iu
{ittle old New York an insistent radio fan.
applied at eleven large newsstands on April
10 for a copy of our Aptil number, and every
stand was completely sold out. Yet, inquiry
showed that these eleven newsstands had been
furnished with 530 copies of our April issuel

* * *

THE only way to be sure of your copy every
month is to subscribe!

* * *

THosk of our readers who have been brought
up in a doctor’s family are familiar with the
practice of “G. P's” (Grateful Patients) .of
making gifts to the man who cured them of
their ills. Happily for our Technical Editor,
this custom is extending among the radio
fans whose troubles he is similarly dissipat-
ing. To date the Technical Editor has re-
ceived two crates of oranges, one box of
grapefruit, one side of lamb, four automobile
tires and so many cigars that he generousl
shares them with the Editor! :

* & %

Few compliments have pleascd us more than
this onc that comes from John Leuthold of
Colorado; he writes:

“Always | am impressed with the dignity of
the magazine—that something which takes
radio science out of the realm of mere pastimes
and fads and places it in the forefront of civil-
izing and world-advancing science.”

* * *

WitH the single exception of Laurence M.
Cockaday's article in our September issue on
“How to Build the New Armstrong-Circuit
Receiving Set,” none of our “how to build”
series has brought into the Editor’s office the
flood of letters as the same author’s article in
our January issue “How to Build a Real DX
Regenerative Receiver.” If anvone doubts the
efficiency of this set—and occasionally a reader
has had difficulty in getting it to opcrate—refer
himm to Byron L. Smith, of Spring Vallcy,
N. Y., who writes:

“I have constructed the DX receiver accord-
ing to instructions in PopurLar Rapio. The re-
sults I ¢btain from it are truly marvelous. .. .
Itgis truly the set for the novice and for the
DX bug alike.”

* *

Ir you see it in PoruLar Rapio it's so!

Editor, PoruLar Rabio

-
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Dubilier Micadons are used tn
the Ware receiving set as a shunt
across the radio-frequency trans-
former and as a by-pass in the
plate-circuit of the detector tube.
@
—dana iln are
Recelving Set
NLY aninfinitesimalamount known efficient Ware radio sets
. of energy is received by any and in other sets made by repu-
set. Losses must be avoided in table manufacturers.
amplifying it before detection. Unless a set is equipped with
Hence the condensers in the cir- Dubilier Micadons you are not
cuit must be permanent in capac- receiving the broadcasting station
ity. They must deliver all the at its best.
energy stored up. Price 35 cents to $1.50 each,
Because Dubilier Micadons depending on the capacity.
alone meet this requirement they Ask your dealer to tell you
4 are exclusively used in the well- more about Dubilier Micadons.

DUBILIER CONDENSER AND RADIO CORP
= 48.50 West' Fourth St., New York

Branch Offices in the Followmg Cities

Atlanta, Ga.
Huntington, W. Va.
Washington, D. C.

Distributed in Canada by Canadian General Electric Company, Ltd., Toronto

Chicagb, 1I1.

Los Angeles, Cal.
Pittsburgh, Pa.

St. Louis, Mo.
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It's Ready—The Ideal Summer Set!

Light, Compact, Portable—Just the Thing
for Summer Outings and Home Use

Here is the ideal Summer Radio Set! Just the thing to take withyou
on your vacation—auto touring, boating, camping, or to your summer
cottage. A handy, compact set, so easily transported from place to
place that you can take it with you wherever you go—yet so
exquisitely finished that you will be glad to have it in your home.

A welcome addilion lo
e camper’s L.

Reduces Interference

This new set is the latest triumph of
the Kennedy Engincering staff. It
has all the beauly, refinement and
perfection of defail that distinguishes
the Kennedy line and makes it the
*Royalty of Radio.” It is simple to
operate,” yet highly sclective, with
unusual freedom from interference—
the ideal summer set.

No Storage Battery Needed

The Kennedy “‘Portable” is designed
for use with any standard tube, in-
cluding the dev-cell type. When dry-
cell tuic is used, the set is cnticely
self-contained, space being provided
in the sturdy, beautiful oak cabinet for *
drybatteriesand phones. Size 15x74x7,
weight 17 Ibs. Complete, with tube,
dry batteries and phones, $75.00.

See the nearest Kennedy dealer for demonstralion. or wrile
Jor descriptive literature on this and other Kennedy sels.

THE COLIN B. KENNEDY COMPANY
SAINT LOUIS . SAN FRANCISCO -

e
Talke «f with you
wherever you go.

All Kennedy Reeeiving
Selr are regeneralive~
licensed under Armairo y.
U.S. Palent No. 1,113,149,




Harris & Ewing

How Radio Will Bring -ducation to the Masses

“Tug gencral public has grown so ust, the need of continuous educa-
tion so great, and the necessity for sending ot information so pressing
as to make highly desirable some ncans of popular information tn addition
o the sometimes long-delayed government bulletin. Radio furnishes the

means of reaching this andience quickly and regularly.”

. *  Jwo. J. TiGerT
UNI'FED STATES COMMISSIONER OF EDUCATION
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be misled into believing that everything

that is high-priced is therefore good.

The best plan is to get acquainted with
some radic man who has been in the
game for a number of years, and get
from him an authoritative list of ma-
terials needed, and the names of the
various makes. This list may serve as
the basis of the vacation set. :

Do not be deceived by outward ap-
pearances of radio apparatus. “All that
glitters is not gold” ; sometimes the flashy
piece of apparatus and the most highty

polished set will prove to be far from-

satisfactory. Before you buy it, investi-
gate carefully and find out if the set
really works.

Last summer 1many camps were
equipped with radio sets of all sorts and
descriptions. Needless to say, the ma-
jority of them were simple crystal sets;

o i

&)

consequently, the results, in a great
many cases, were far from satisfactory.
However, there are occasions when a
crystal set can meet the campers’ needs.
‘This article describes both a set that
makes use of a dry-cell and vacuum tube,
and also one that uses a crystal detector.
The circuits are almost identical. IExcel-
lent results should be obtained with the
tube set, and good results from the
crystal set, provided that a good piece of
crystal is obtained. Success with a set
of this kind depends upon the crystal;
unless a good one is used, the set may
just as well be left at home.

The circuit illustrated in Figure 1A
shows an unusually simple crystal de-
tector receiver.

Figure 3A shows the same tuning cir-
cuit connected up with a vacunm tube de-
tector. \With the latter, it is recom-
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RADIO BY THE ROADSIDE

Here is a radio frei;ueagc;y set installed on a pleasure car, with a loop antenna
attached to the hood. This gives good results if it is carefully adjusted—but it is’
ot as stmple or easy to operate as the installation described elsewhere in this article.



Harris & Ewing

How Radio Will Bring Education to the Masses

“THE general public has grown so vast, the weed of continuous educa-

tion so great, and the necessity for sending out information so pressing

as to make highly desirable some means of popular information in addition

to the sometimes long-delayed government bulletin. Radie furnishes the
means of reaching this andience quickly and regularly.”

. *  Jno. J. TiGerT
UNITED STATES COMMISSIONER OF EDUCATION
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Dorien Leigh, London

The Most Sensitive Machine in the World %
for Recording High Frequency Currents

This complex device is the “cathode oscillograph.” tnvented by the French scientist,
M. Dufowr. It is delicate enough and its action is speedy cnough to picturise cur-
rents which oscillate at the rate of 1.000,000 vibrations a second. M. Dufour is
professor of physics at the Faculty of Sciences in Paris. The machine will probably
be used for receiving high-specd radio messages without the services of operators.
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HOW TO USE YOUR RADIO SET ON YOUR

VACATION
Don’t Be Scared by the “Stanic” Bugaboo!

Much erroneous information has been circulated among novices in regard
to that mysterious “static” that supposedly renders radio helpless in the
summer months. The fact is that static is seldom strong enough seriously
to interfere with the reception of radio signals even during the warm
season; the only time that static really grows to a volume enough to cur-
1ail reception is when an electrical storm is passing through the imme-
diate neighborhood. A great deal of enjoyment may be gotten out of a
summer radio installation in the camp, on the automobile, on the farm,
at the seaside or at any isolated place. The author has used radio in this
way for summer after summer; from his practical experience this article
has been written.—EpiToR.

By WILLIAM F. CROSBY ’

HIS is the time of year when the
prudent radio man is making his
plans for using his set on his vacation
outings.
While there are many ways in which
a radio receiving set may be used in the
summer, the automobile trip or camping
trip probably afford the best opportuni-
ties for getting practical service from it.
For this purpose the now familiar dry-
cell tube comes to the rescue, by doing
away altogether with the heavy and cum-
bersome storage battery. It is no longer
much of a task to construct a set that
may be easily transported by a vacation
hiker in his blanket roil. In the past,
a vacuum tube set has been quite out of
the question; now, however, a small set

may he made up that will weigh only a
few pounds and that can e arranged in
such & way as to be entirely self-con-
tained, with all the apparatus and bhat-
teries within the cahinet,

When you plan to assemble your vaca-
tion set, don’t make the mistake of buy-
ing low grade or cheap materials.

The average radio fan apparently does
not notice the difference between the
various makes of radio apparatus. If a
dealer displays an article that is called
by a familiar name but that costs less
than the standard product, the chances
are that the inexperienced fan will pur-
chase the cheaper article. Here 1s often
where his first mistake lies.

On the other hand the fan should not

407
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be misled into believing that everything
that is high-priced is therefore good.

The best plan is to get acquainted with
some radio man who has been in the
game for a number of years, and get
from him an authoritative list of ma-
terials needed, and the names of the
various makes. This list may serve as
the bhasis of _the vacation set.

Do not be deceived by outward ap-
pearances of radio apparatus.  “All that
glitters is not gold”; sometimes the flashy
piece of apparatus and the most highly

polished set will prove to be far from-

satisfactory. Before you buy it, investi-
gate carefully and find out if the set
really works.

Last summer many camps were
equipped with radio sets of all sorts and
descriptions. Needless to say, the ma-
jority of them were simple crystal sets;

consequently, the results, in a great
many cases, were far from satisfactory.
However, there are occasions when a
crystal set can meet the campers’ needs.
‘This article describes hoth a set that
makes use of a dry-cell and vacuum tube,
and also one that uses a crystal detector.
The circuits are almost identical. IExcel-
lent results should be obtained with the
tube set, and good results from the
crystal set, provided that a good piece of
crystal is obtained. Success with a set
of this kind depends upon the crystal;
unless a good one is used, the set may
just as well be left at home.

The circuit illustrated in Figure 1A
shows an unusually simple crystal de-
tector receiver. o

Figure 3A shows the same tuning cir-
cuit connected up with a vacuum tube de-
tector. With the larter, it is recom-
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RADIO BY THE ROADSIDE

Here is a radio frequency set installed on a pleasure car, with a loop antenna
attached to the hood. This gives good results if it is carefully adjusted—but it is
not as simple or easy to operate as the installation described elsewhere in this article.
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A CHURCH SERVICE ON THE BEACH

A couple of tnsulated wwires thrown over the sands in place of an anfenna and a
ground, a portable sct and a loudspeaker, furnishes a happy solution to the vaca-
ttonist who wants to miss neither his Sunday devotions nor his morning dip.

mended that one of the dry-cell tubes be
used, thereby eliminating the storage hat-
tery. If one of the regular six-volt tubes
is used, no change will be required in
the circuit, but a different type of socket
will be necessary and, of course, the “A”
battery will have to be of six volts, in-
stead of one-and-one-half volts.

In Figure 1A, A represents an ordi-
nary wooden variometer, B the crystal
detector, C the head set, D the phone
condenser and E a fixed condenser of
about .0005 mfd. capacity.

Figure 1 gives a perspective view
of the *set as it should look when
completed. The instruments should be
mounted on a panel set into the front
top of the cabinet, and a recess should
be provided at the rear, so that the
phones may be placed out of the way
when the set is being carried or when
it is not in use. Some hooks should

be provided on the sides so that the
cover of the set may be drawn down
securely in order to make the box water-
tight against rainstorms; a strip of soft
felt pasted ‘on the edge of the" lower
lid will help to this end. Then by
closing down the top tightly, the felt
strip will he compressed and most of
the dampness will be kept out.

There are many other little refinements
that may be worked out. It may be pos-
sible, for example, to arrange the aerial
and the ground wires on reels, such as
are used for deep-sea fishing, and to have
these reels screwed fast on the back of
the box. Another item that should be
included with the set is a good heavy
strap for carrying it about. This may be
arranged in such a way that it may be
unstrapped and Jaid aside when the set is
in actual operation; this strap should be
made long enough so that the hox may
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be slung over the back or carried from
the shoulder.

In the vacuum tube set, designed for
use when camping, the circuit will re-
main identical, with the exception that
a tube will be used in place of the
crystal detector.

In Figure 3A it will be noticed that
the letter A stands for the variometer;
B, in this case, represents a small mica
grid condenser and leak. The clements
of the tube are shown by 1, 2 and 3;
1 being the grid, 2 the plate and the two
figures 3 representing the two filament
leads. The letter C refers to the head
phones. D is the rheostat and E is the
small .0005 mfd. fixed condenser. “A”
is a dry-cell:and “B” is a 22}5-volt
'small-size battery.

Now for the arrangement of the set:

The over-all length will be governed
entirely by the size of the variometer ant
the rheostat. This will also apply to the
width. In order to keep the size as small

as possible, the best arrangement will be -

i : wd e ] : o
Ea ‘ A--')"a s il S e S R
International

to have the vacuum tube socket placed on
top of the insulating panel that is used
to mount the instruments upon. Figure
3 also gives an idea of just how the
completed set should look.

By placing the vacuum tube on the
top of the panel, it will be necessary to
remove the tube itself every time the set
is to be closed ; for this purpose an open-
ing should he left (at the back of the
cabinet) large enough to take both the
tube and the receivers. It will be ad-
visable to keep the tube in the box in
which it originally comes, as this 1s
packed well; if the tube is placed inside
as suggested, it will stand a lot of knock-
ing around without becoming broken.
In:this case, however, in order to keep
the phones from knocking about too
much, a strap should be fastened inside
of the box to hold them fixed in one
position. ‘It would be a‘good plan to do
this in the case of the crystal detector
set also.

Before you buy or make the box, it

s e

A RUSTIC ANTENNA ON A SALMON STREAM

o g

On the banks of the Green River in Washington these anglers installed a receiving
set that added immeasurably to their enjoyment of the evenings far up in the
mountain couniry of the northwest. -



TAPPING THE MOUNTAIN AIR FOR MUSIC

By means of a single-wire antenna attached to q nearby iree, these snotorists are
enabled to establish their camp as a receiving stalion within a few minutes, and
where could a grander setting be found for the world’s grealest symphonies than
5 on the high spots of the worid?

would be wise to oltain a dry battery,

the “B” hattery, the phones, and the case
in which. the vacuum tube comes, in or-
der to design the set correctly and to
provide room for every item. The bat-
teries, hoth “A” and “B” may he ar-
ranged so that they lie in the lhottom of
the cabinet, one at each end. Of course,
one of the small-sized “B” batteries
should be used, in order to save as much
space as possible.

The carrying strap and the felt water-
proofing strip will also have to be taken
care of in much the same manner as in
the other set.

With a receiver of this kind, surpris-
ing results may be obtained if the set is
properly made and. properly operated.
The operation is so exceptionally simple
that there should be little trouble on that
score, hut the making of the set requires
real carc and thought.

Use insulated wire and be sure to
solder all connections. .

Remember that whery a piece of metal
(such as a binding post or switch arm)

-is left out in the open, as often happens

with a set of this kind, it will corrode
or become oxidized. When that happens
the operator soon realizes that the sig-
nals have faded out, and for no ap-
parent reason. It might be well there-
fore, to use a plug and jack system for
the telephones on the vacuum set par-
ticularly.

At this point it would be well to point
out that the dry-cell tube is just as good
as any other when it is used as a de-
tector; it is also good as an amplifier.
If it is used in this latter capacity, it
will he necessary to have it suspended
on springs, on account of microphonic
noises in the tube itself. This is accom-
plished by mounting the sockets on a
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piece of wood or other material, and
then by putting a small brass spring at
each corner of the wooden strip. The
springs, in turn, should be fastened in
such a manner that they will keep the
wood piece suspended about one quarter
of an inch clear of everything else in
the set.

It is possible to work out for this set
a two-stage amplifier that will fit into the
opening where the receivers and the
tubes are normally stowed; in such a
case there will be no place for the other
parts unless a separate box is made. A
two-stage amplifier of this sort was made

!-cy‘:l‘::'.-: View Co,
BE SURE THAT THE CONNECTIONS
ARE FASTENED TIGHT!

And be suie to remove the tubes from the
sockets twhile the car is traveling, in order to
avoid breakage.

POPULAR RADIO

FIGURE 1

recently that took up a space of only
four inches by eight inches. The tubes
were mounted on the top and the trans-
formers on the bottom, while the single
rheostat that controlled both of the tubes
was placed in such a way that it came
directly between the two sockets. Jacks
were arranged across the end of the
panel to take care of the detector, the

" first stage and finally both stages and

the detector.

A simple radio set to be used in an
automobile presents problems that are
not so easy to solve. In the first place
it is hardly worth while to build a set
that will operate while the auto is in
motion. If this is done radio frequency
amplifiers will be needed, and the cost
will mount into considerable money;
besides, there will also be the added
drain on the storage battery and the
large size of the set itself.

On the other hand a small, compact
set may be built that will work well from
the storage battery of the car, and it
may be used whenever the car is stand-
ing still~—such as at the bathing beach
or on a camping trip. ,

The circuit. chosen is one of- the
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FIGURE 1A

A PRACTICAL RECEIVER AND HOOK-UP FOR A MOTOR CAR

Ficure 1 (at the left) shows the outside of the crystal set, and Ficure 1A fabove)
shows how to connect A, the variometer; B, the crystal detector; C, the telephones;
D, the telephone fixed qondenser and E, the fixed condenser in the ground lead.

simplest for the purpose and if operated
correctly, all sorts of long-distance sta-
tions should be received in good style.

The circuit shown in Figure 4A is the
so-called “single-circuit set” which is not
recommended for crowded areas on ac-
count of the fact that it will also act
as a transmitter.

The circuit for the car is a little more
expensive to make than the others that
are here described, but the results com-
pensate for the added cost.

Figure 4A shows the actual wiring
diagram of this type of receiver. A is
the stator of the variocoupler; B is the
rotor of the same instrument; the grid
leak and the condenser are shown at C,
and D is the vacuum tube; E is the
headphones; F is a 43-plate variable
condenser.

Note that in both Figures 3A and 4A,
as in nearly all vicuum tube circuits,
there is a common terminal on one leg
of the “A” battery and one leg of the
“B” battery. This connection is run
across from the negative lead of the
“A” battery to the negative side of the

“B” battery. Care must be exercised
to see that the “A” and “B” batteries
do not become connected in the wrong
places, because if the “B” battery cur-
rent happens to get into the filament cir-
cuit, the builder of the set will have to
make a trip to the nearest radio store
to purchase a new vacuum tube. The
filament will burn out almost instantly.

Notice that the diagram provides for
a cabinet or box similar to the one used
in the other sets. An opening is left
in one end so that the tubes and the
headphones may be easily transported
without risk of breakage. It is not well
to leave the tubes in the sockets, as the
vibration of the automobile is liable
gradually to work them loose, in which
case they may become broken.

Figure 4 also gives a good idea of
what the completed set should look like.
The coupler is placed on the left-hand
side of the cabinet, with the switch lever
and switch points above it and the vari-
able condenser on the right at the bottom.
Directly above the variable condenser the
rheostat knob will show and the tube and

-
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socket will be placed behind this instru-
ment. The cabmet is a little different
from the others suggested, in that it has
a front that drops down to form a sort
of desk for the operator. There should
also be a small hinged door at the top
so that the tube may easily be removed
from its socket. The “B" battery may be

Brown Brothers
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secured in place inside of the cabinet in
back of the variable condenser or the
coupler. The panel itself will have to be
recessed back a little from the front of
the cabinet so that the front may be
closed up without nterfering with the
protruding knobs.

A set of this kind, if it uses a six-
volt tube, may Dbe con-
nected directly to the stor-
age battery of the car. It
is suggested that the radio
man have a mechanic in-
stall on the dash two bhind-
ing posts that are at all
times connected to the six-
volt car’ battery circuit.
This will make it a very
simple matter simply to
clip the battery leads omn
these binding posts at any
time to connect up the set
for use.

If required. a two-stage
amplifier may also be
added to the set. If this
is done, the size will in-
crease considerably and likewise the
drain on the storage battery.

The two-stage amplifier hook-up is also
shown, so that the set may be complete in
every way. It is also possible to make
use of some sort of a horn with an out-
fit of this kind. Such a horn may he
built right into the cabinet with only
the opening showing. In order to have
the horn as long as possible, arrange it
in such a way that it lies lengthwise in
the cabinet, as shown in Figure 5. This
is a general plan view of the two-stage
amplifier, showing the horn in place. By
following this plan it will be possible to
have the receiver on the outside of the

HOW TO PUT UP YOUR ANTENNA
WIRE IN THE WOODS

Merely attach a weight to the end

of a fishline, throw 1t over the limb

of o Iree, and pull up the wire ai-

tached to the other end of it. To

take it dowm, detach the weight and

the wire may be pulled back and
wonnd u«p again.
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FIGURE 2 }

The makeup for a
complete set with
{wo stages of am- |
plification and a %@
loudspeaker, all in
one cabinet. The
component paris of
this set are the
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same as shown in

Figures 4, 44, 5,

and 5A4.

1

cabinet where it i1s easily accessible; the
adjustment of the pressure on the re-
ceiver is sometimes necessary in order
to get the best tone and the clearest music.
A half turn one way or the other on
the set-screw may make a great deal of
difference in the quality of the received
signals.

Needless to say, the two-stage amph-
fier (as shown in Figures 5 and 5A)

may be run from the same car storage
battery.

If the best results are expected of this
amplifier, be sure to solder all connec-
tions. Do a neat wiring job and keep
the wires separated a respectable distance
away from each other.

Be sure to turn the two transformers
at right angles to each other so that there
will be no chance for howling.

Connect the terminal marked S-1 (or
sometimes marked G) to the grid of the
tube, and remember that this is the most
important lead in the whole set. Keep
it as short as possible and be sure it is
well soldered.

Figure 2 is a view of a completed
set with two-stage amplifier and loud
speaker built all in one.

The aerial is an important part of the
outfit, but it is easy to erect. No elaborate
system is needed ; a single wire from fifty
to one hundred feet in length will be
sufficient for all receiving work.

In order to place the aerial at a suitable
height, it should be strung up to some
nearby tree or fence. Care should be
used that there are no power wires along
one side of the road, at least, and it will
be well to give them a wide berth,
as sometimes they carry rather high
voltages.

Keep the aerial away from power lines
and thus avoid serious accidents,

Here is a simple scheme for raising




POPULAR RADIO

A COMPACT SET FOR THE CAMPER

The radio frequency loop set as shoton on payge 408 is equally serviceable in the woods.
In case an ordinary antenna is used (as shown on page 410) a large stone attached
to a ground wire and dropped into the water furnishes excellent grounding.

an aerial well off the ground without the
necessity of climbing up a tree or pole;
select a good length of fairly heavy fish-
line, with a sinker on one end of it.
Pick out some tall object, such as a tree,
and fling the weight with the fishline at-
tached to it over one end of therbranches.
To the other end of the fishline attach a
small porcelain insulator, and to this con-
nect one end of the wire.

Haul up on the other end of the fish-
line and pull the aerial well up into the
tree. The lower end of the aerial should
be connected direct to the binding post
on the receiving set, but some sort of a

strain insulator of light weight should be

attached to the car so that there is no
pull exerted directly on the set.

To take the aerial down, merely untie
the sinker; the fishline will then run free-
ly through the branches of the tree and
may be wound up, together with the wire
from the aerial.

This arrangement may be used with
any of the sets described in this article;
in the last named set (if the two stage

amplifier is used) signals may be heard
by simply erecting a small aerial to run
over the top of the car and down to the
radiator cap. The results will not be as

FIGURE 3



e

POPULAR RADIO 417

good, however, and the other type of
aerial is recommended.

Tf there are no trees at hand (such as
at a beach) a wire suspended a few feet
above_the sand may give fairly good re-
sults. If the wire is strung at the same
height as the top of the car it will clear
the head of anyone who may walk under
it. Usually there is a piece of driftwood
handy ; this may be stuck in the sand and
made to serve as a support. But almost
any wooden object will serve, so long as
the wire is kept insulated from the ground
itself. _

For the ground connection it is pos-
sible to use the metal frame of the car
as a “countérpoise” ground. This, how-
ever, is not always satisfactory, and it
is wiser to provide a sharply-pointed iron

or brass-rod, that may be driven into
nearby moist ground. The deeper the
rod goes into the moisture the better will
be the ground; a piece- eighteen inches
long should be sufficient. "An ordinary
ground clamp or a binding post may be
affixed to the upper end of it, and the
ground wire from the set may be con-
nected to this.

Do not let the bugbear of “summer
radio” idleness stand in your way. Take
a set with you to the beaches, to the
mountains or wherever you intend to
spend your vacation. A small portable
set may even be made to take away on
week-end trips. The pleasure of a pic-
nic supper in the mountains to the strain
of the latest music from the city will be
a pleasure not soon forgotten.

A later article will describe in detail how to install @ radio set in
the cabin or on the deck of your motor boat or cruiser or in your
canoe, and how to imake gemeral use of it during the summer
months; it will show hotw to instell the aerial and ground sys-
tems and also point out the best types of sets to use and tell why.
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THE CABINET AND HOOK-UP FOR THE PORTABLE TUBE RECEIVER

Ficure 3 (at the left) shows the outward appearance of the set, and Ficure 3A

(above) shows the electrical connections for: A, the variometer; B, the condenser;

and grid leak; C, the telephones; D, the rieostat, and E, the ground fixed condenser.

“4”is a 1Y-volt dry-cell and “B” is a small size 22V4-volt battery. The numerals

1 and 2, refer to the grid and plate of the tube respectively, and the two “3s” are
the filament wires.

it
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THE CABINET FOR THE AUTOMOBILE RECEIVING SET

FiGure 4. This set is larger and also more efficient than the set shown ) Figures
3 and 34. 1t would be rather bulky to carry around on a hiker's trip, but is well
adapted for installation on a motor car.
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THE HOOK-UP FOR THE AUTOMOBILE SET
FicUre 4A. The paris are: A, the primary of the variocoupler; B, the secondary;
C, the condenser and grid leak; D, the vacuum tube; E, the telephones and F, the
variable condenser. “A” may be the storage battery of the car and “B” is a 22V-
volt baitery.
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THE TWO-STAGE AMPLIFIER FOR USE WITH THE
AUTOMOBILE SET
Figure 5: This diagram is a plan view of a two-stage amplifier that may be made
to use with the set shown in Figure 4, or it may be incorporated with the other set
into a single sct, as shown in Figure 2. The horn is built right into the cabinet.
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THE CIRCUIT DIAGRAM OF THE AMPLIFIER

FicUre 3A. Showing conncctions for the jacks, the tubes, the transformers and
the rheostats.
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Westinghouse

In the next issue of PopULAR Rapio the author will tell how to install a
recervmy sct on your canoe, rowboat, launch or yacht.
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The True Story of a Big Business Man Who Is
Making Come True a Modern Arabian Nights

Dream of His Boyhood

T 24 State Street, New York, i1s a

skyscraper, and on top of the sky-
scraper is a radio bug. He is a very
unusual and a very different bug.

The story began a number of years
ago in Columbus, Ohio, where a poor boy
was selling newspapers. The boy had
to hump himself from early morning
until time to fall into bed. This is not
so wonderful in itself, as thousands of
poor boys have gone into the world with
a bundle of papers under their arms. It
was the recognized way to get to the top.
In fact, if a person rose to prominence
without having sold papers in his early
days he was ashamed of it. He was
afraid people would think that he didn’t
amount to much. But this boy, whoop-
ing it up on a corner, was unusual; he
loved music.

The boy became a man, the man be-

came a financier and the financier became
busier than ever. The passion for music
still slumbered in his soul, but there was
no time to satisfy it. Instead he be-
camme busier and busier, for now the ex-
newshoy was operating in Wall Street
and was a Power—none other than
Henry L. Doherty of business fame.

In many cities of the United States
every wheel that turned, every light that
burned, paid its tribute to his genius. He
was banker, oil operator, engineer, in-
ventor and so on down the list—and alf -
the time the germ of his love for music
was softly swishing around in the depths
of his subconsciousness. He had made
his pile and yet he hadn’t been able to ap-
pease his passion. Something was still
gnawing, gnawing. . . .

He became husier and busier, and Big
Busmess became a 1mllstone around his

420
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neck. He dared not go off and leave it;
if he did a power plant was certain to
break down and two hundred thousand
people with candles would Dbe going
around cursing in the dark. He could
not leave business to go into the coun-
try to build himself a home, so he bought
the roof of a skyscraper and there built
himself a “bungalow.” (That is what
he called it, but to a humble writer it
looked like a mansion.) There it was
up among the flagstaffs, overlooking New
York harbor, with something like a dozen
rooms. And a bachelor! A colored
maid met me at the door and led me
down a long hall lined with old and rare
prints of early New York and deposited
me in the reception room; in a moment
a colored man, looking like a Pullman
porter, appeared with something to
smoke. I began to nose around.

T | e
From a phitngraph 1

g ——
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- Rooms. All kinds of rooms. A gym-
nasium; a squash coiirt, a handball court,
billiard room, chemistry laboratory, and
a solarium, as well as plain, everyday,
ordinary rooms; a ahole string of them.
The fire laws were such that a wooden
structure could not be used and as a re-
sult it was made out of steel and stucco.
The “bungalow” was only a few blocks
from his office at 60 Wall Street so that
he could dodge back and forth without
loss of time—as quickly as the average
man could get to the subway.

At last Henry L. Doherty could have
whatever he wanted. He could build his
dream house. Expense was to be spared

in no way. What did he get? The

germ of his youth had been gnawing—
and the first thing he put in was an aerial.
It was installed long before the radio
craze swept the country. Why~did he

THE MAGIC BED WITH ITS RADIO ATTACHMENT

By merely pressing a button electricallv-operated doors open and the bed with tts
occupant rolls out wunder the stars and listens in upon the world of the ether.

by
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From a photograph made for POPULAR RaADIO

A SYMPHONY CONCERT SERVED ON A BREAKFAST WAGON

Unable to shake off the business cares of Wall Street early enough fo enable lini
to attend musical entertaimments, Mahomet Henry L. Doherty summons motuniain
music to him.

want it? Not for weather reports, not
for lectures on how to brush your teeth
without any of the bristles coming out;
the Man in the Moon did not interest
him. He wanted music. He could
have had a dozen seats at the
Symphony if he had wanted them,
but he was too tired; any minute some-
thing might go wrong with one of his
companies, and he must be on the job.
So he went to radio. Lead-in wires he
had alt over the place. When he was
resting in the solarium he did not want
to trot into the sitting-room to find out
what the ether had to offer. He could
plug in aimost any place and hear what
was going on. His receiving set was
mounted on a breakfast-wagon and softly
it moved on wheels of rubber. In what-
ever part of the house he was, he simply
touched a button and his man in the

white coat came trundling in the mobile
receiving set; and then in his sun parlor,
or on his open air balcony, up among
the stars, he leaned back in comfort and
hitched onto the ether. There among
the clouds the ambitions of his boyhood
were realized.

A singer who was a great favorite of
his was Frances Paperte. She was the
wife of one of his office managers. Long
had he been trying to get to the opera
to hear her, but always was Business
about his neck. And then one evening
Frances Paperte was asked to go to one
of the sending stations to entertain and
at that hour Henry L. Doherty put
everything else aside and for the first
time in months was able to hear her sing.

His enthusiasm did not stop here. - He
had a most amazing bedroom, a bedroom
which would make the Begum of Bhopal
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stare and- stutter.- - It -was an electric
bedroom. . In fact, there were three
rooms lined up in a row and a most
marvelous contraption” they were.. One
was a dressing room ,and there in the
warmth he climbed into his pajamas and
piled into bed.. He pushed a button and

electric doors jopened; he pushed another .

button and'lo! the bed began to-move.
It was mounted on a track and out of
the room 1t shot.
which was a sleeping porch; it stopped
and waited to see what he wanted.' If
it was a clear night and the stars were
overhead, he touched another button;
more electric doors opened and out he
shot under the Pleiades. His portable
receiving sét was beside him and there
lying in bed on the roof of a skyscraper
the dream of his boyhood was realized.
A big mahogany cabinet was fastened to
the sides of his bed by a swinging arm.
Here were telephones, call buttons, buzz-
ers and a writing desk so that if at any
time during the night he woke up with an
idea he could slap it down on paper.
When the radio concert was over, he took
the receivers off his ears, turned over—
and another day was done. The dream
of his boyhood was realized.

On the wall of the reception room was
something that struck me. It seemed
almost prophetic—so closely did it seem
to link the past with the present. It
was a framed photo of Longfellow, for
Henry L. Doherty was a great ‘lover of
poetry. Set in the frame was an auto-
graphed letter by Longfellow, and under-
neath it, all in the same frame, were Mr.
Doherty’s two favorite stanzas. The pic-
ture had been his many years and was
just as he had moved it to his new home.
The second stanza was:

And the night shall be fAlled with music
And the cares that infest the day

Shall fold their tents, like the Arabs,
And as silently steal away.

Thus when the day was done, and the
darkness fell from the wings of night,
up there among the clouds, the night for

In the next room,

423

Henry L. Doherty was filled with music.
The -thing which he had admired from
yvouth and which he had carried with
him for years, was now a reality. The

‘music which he could not afford to go

to now came to him.

But to Henry L. Doherty music, en-
tertainment, was not radio’s all.

“What,” I asked him, “do you think
of radio?”

“We are just entering the door,” he
said. “I see such a wonderful era ahead
for it- that we are going to employ it
commercially,. We spend $13,000 a
month on telegraph bills. That is too
much. We are going to change all that
and use radio. But with us that is only
the beginning. Through the central part
of Ohio we run all the traction lines,
light the cities and furnish the power for
the machinery in the manufacturing
plants—such cities as Warren, Lorain,
Ashland, Mansfield, Masillon, and Alli-
ance. At any moment something may go
wrong with one of our power plants.
Practically every wheel in these cities
would stop. \We have been depending on
the telephone lines for communication,
but at the very moment that we need the
lines most they are out of commission—
possibly from a heavy sleet storm. Our
power lines are up on high steel cables
and underneath are the telephone lines,
spanning miles and miles. If one of the
big power wires breaks it paralyzes the
telephone. \We are now drawing up
plans to use our big power wires to talk
over—Iline radio, you know, wired wire-
less. In a few months we expect to be
running interurban cars, power machin-
ery, electric lights and at the same time
be talking over the same wires. Then if
in a sleet storm one of the power wires
breaks down, radio will leap the gap in
the wire and go on—communication will
be kept open. That is how much I think
of radio.”

It makes one gasp. Truly enough, we
are just at the door. The Radio Age is
upon us. ’
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WHAT HAPPENS WHEN WE SPEAK

Ficure 1: A diagram that shoies how sound waves spread.
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How the Microphone Transmitter
Works

SIMPLE “"HOW™ ARTICLES FOR THE BEGINNER—NO. 10

“Do you know what sound is?”

“Do you know how and why you hear sounds?”’

“Do you know how the microphone changes sound
waves to electric currents?”’

Until you can answer all of these questions you
cannot have a clear understanding of radio telephony.
This article answers them.

By LAURENCE M. COCKADAY, R.E.

««YOUND? exists only in our brains.

) We ordinarily say that sound
“travels.”” It does not. Indeed, it does
not exist at all outside of our brain, for
sound is merely a record on our brain
produced by a sound “wave.”

If there were no human beings on
earth, there svould be no sounds on the
earth—for there would be no brains upon
which the sound waves could make a
record. Sound waves might be created.
but no sounds would be recorded.

What, then, is a sound wave?

First of all, we are sure that a sound
wave is not a wave of sound, inasmuch

as sound does not exist outside of the
living body. From its very name we
learn that it is'a wave—a wave that makes
a record on our brain. But what kind of
a wave? A wave in what? Here we
have a clue.

Sound waves are waves in air. We
are sure of this because sound waves will
not pass through a vacuum. They must
have some sort of a gas (such as air)
through which to travel.

The earth is covered with a blanket of
air which at any certain point has a fairly
constant density ; the molecules of air are
fairly evenly spaced, in other words.

424
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HOW THE ELECTRIC CURRENT THAT FLOWS THROUGH A MICROPHONE
VARIES WITH THE SOUND WAVES IMPRESSED ON THE DIAPHRAGM

FI1GURE 2: A microphone consists of a collector horn (C) and a diaphragm
(B), to which is attached a plunger contact (D); this passes through a
flexible insulating disc (A), which forms one end of a cylinder (E), which
contains the carbon grains—all of which arc shown in (1), above. A cur-
rent from a battery (G) passcs through the circuit, which includes the
carbon grains; this current is registered an a meter (F). When the dia-
phragm is vibrated, first on one side and then on the other, by sound waves
[as shown tn (2) and (3)}, the carbon grains arc released and compressed,
respectively, and a smaller or greater amount of current flows through the
microphone. This wvariation of the strength of the current that flows
through the microphone is directly in proportion to the strength of the sound
waves which come froni-the voice or-the musical instrument, and which are
impinged: against the diaphragm.
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When Milady sits at the opera on a warm
evening, she languidly passes a beauti-
fully feathered fan before her face. Little
thought she gives to the fact that she is
producing a ““wave in the air,” or in other
words, an ‘“‘air wave.” But she is. In
one sweep of the fan the molecules of air
are crowded together in front of the fan
and spread far apart in the region in back
of the fan. A wave is produced; it
strikes her face ; she feels it.

This wave is exactly like a sound wave,
except that it is produced about once in
every one or two seconds, whereas a
sound wave is produced at the rate of
from 16 to 20,000 times a second. Air
waves which are produced at these fre-
quencies (16 to 20,000 waves a second)
then, are called “sound waves.” We call
them sound waves because the human ear
responds only to air waves of these fre-
quencies. We say we cannot hear some
sounds because they are too low or too
high in pitch.

A sound wave, therefore, is an air
wave of a frequency that can be picked
up by the ear and that will produce sound
records on the brain.

How do we hear sounds?

Science tells us, in the study of anat-
omy and physiology, that the ear consists
of an outer sounding-board, or reflector,
which cancentrates the sound waves:and
leads them into a tubular passageway to a
thin stretched diaphragm called the ear-
drum. This ear-drum vibrates 1n time
with the sound wave impressed upon it
and produces a nerve impulse (something
like an electric current) which travels
along the “hearing” nerves up to the
brain, where it is recorded directly on the
brain. This brain record is sound. It
will be seen that the sound wave does not
travel to the brain, but it is converted into
an impulse by the ear, which docs travel
to the brain.

If we study the diagram in Figure 1
we will understand how the ear vibrates
in time with the sound waves which pass
by it.

Here we have a picture of a man with
his mouth open and producing one single
air wave or sound wave. Before the man
spoke the air density in his vicinity was
even; the air molecules were undisturbed,
This could be illustrated by drawing lines
in front of him with equal spacing, show-
ing an equal spacing of the air molecules.
However, when he speaks and a sound
wave issues .from his mouth in ever-
widening circles, the air molecules are
displaced.

If we could automatically stop a sound
wave and make it visible so that we could
examine it, it would look something like
that shown in the diagram. A human ear
in the portion of the wave shown at 1,
would be in a region of normal air
density as shown by the curve A drawn
on the diagram and therefore the ear-
drum would be in a normal position, as
shown, giving a normal impulse to the
brain. In this position of the ear-drum
we hear nothing, as the brain records onty
variations of the strength of nerve im-
pulses.

If the ear were in the position 2 (in
relation to this stationary wave), it would
be in a region of low air density or low
pressure (see the curve A at this point),
and the ear-drum would curve outward
on account of the partial vacuum outside
of the ear. This would produce a lesser
nerve impulse to be transmitted to the
brain.

If the ear were in the position 3, it

would be in a region of ligh air density or
high pressure (see cyrve A at this point)
and the ear-drum would curve inward on
account of the pressure outside of the
ear, and a greater nerve impulse would
be transmitted to the brain. Thus
“sounds” or records of sound waves are
produced in the brain which have the
same frequency as the original air waves
that pass the ear. -

The ear, then, changes sound waves
into nerve impulses which have the same
time and energy characteristics as the
sound waves themselves.
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Figure 3: This diagram shotes hote the electric current that flows through a micro-.

phone wvaries with the strength of the sound waves,

The currents for the three

positions of the diaphragm shoton in Figures 1 and 3 are indicated.

Someone may say: “If science under-
stands what the ear is, and how it works,
why is it that it cannot devise an artificial
ear that can record sound waves?”

That is just what science has done. It
has developed a device that changes sound
waves into tmpulses in exactly the same
general way as the ear does, except that
the impulses are of an electrical quality
and travel over wires instead of being
nerve impulses which travel over organic
wires called “nerves.”

This brings us to our last question:

How does this instrument, the micro-
phone, change sound waves into electric
currents? -

This is really very simple, as we shall
see. First of all, this artificial ear (the
microphone) consists of an ouler sound-
ing board C (shown at 1, Figure 2),
which gathers up the sound waves and
impresses then: on the diaphragm B. On
the back of this diaphragm, fastened to
it and free to move with it, is a sort of
plunger contact D. This plunger con-
tact passes through a flexible insulator
disc A, which forms one wall of a cylin-
drical box E, which is filled with carbon

grains. The cylinder is connected in an
electrical circuit in such a way that the
electric current from a battery G has to
pass through the carbon grains in its path
around the circuit. The only way it can
pass through the carbon grains is to pass
from one grain to another as they make
contact with one another. If they are
pressed tightly together a large current
will flow through them, and if they touch
each other only lightly, a small current
will flow through tvem. If, for experi-
mental purposes, we connect a measuring
meter F in series with the circuit, we
will be able to read the value of current
flowing. If no current flows through the
meter, the pointer will be at zero at the
left of the scale, and as the current in-
creases the pointer will travel over the
scale to the right, recording an ingrease of
current in accordance with its deflection.

Now if we place a microphone in
position 1 (in Figure 1), in place of the
human ear, the diaphragm will be in a
normal position and the pressure exerted
on the carbon grains contained by the cyl-
inder E will be normal, and therefore a
normal current will be measured by the
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meter F, flowing through the electrical
circuit. : L .

The diagram in Figure 3 further illus-
trates the normal value of the current
that flows through the microphone, by the
straight line just above the outline of the
microphone with the diaphragm in posi-
tion 1.

Now imagine the wave (Figure 1) to
be passing by the microphone until the
microphone is in position 2. The dia-
phragm will now be curved outward.

Referring again to Figure 2, at 2, we see

that when the diaphragm is curved out-
ward it draws the plunger contact with
it, and this lessens the pressure on the
carbon grains. They are released and
touch each other lightly and the current
flowing through them is decreased. See
how the current value falls off, for this
condition, during the time when the dia-
phragm is-in this position (2), Figure 3.

When the wave has advanced so that
the microphone finds itself in the position
3 in Figure 1, the surface of the
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diaphragm  will be curved inward.
Referring, once more, to the diagram

“(at 3) Figure 2, we see that the dia-

phragm pushes the plunger contact into
the cylinder, compressing the carbon
grains tightly together so that the resist-
ance is decreased and a large current
flows through them, as indicated by the
meter F. Now see how the current
gains in strength during the time when
the diaphragm is in this position (3) in
Figure 3.

If you compare the shape of the curve
of the sound wave, in Figure 1, which
is a measure of the air density, vou will
see that it corresponds exactly with the
shape of the electric current wave in
Figure 3, which is a measure of the cur-
rent density.

Now ask yourself the three questions
at the beginning of this article, and see if
you can answer them in the affirmative!

In the next article we iwill consider how the
telephone “receiver” converts clectrical cirrents
back into sound waves.

" Ipteemational

EXTENDING CONGRESS'S “GALLERIES” TO INCLUDE
THE WHOLE NATION -

Representative Vincent M. Brennan of Michigan recently introduced a resolution

which provides that all the proceedings and debates of Congress be broadcast by the

Navy’s radio station at Arlingion, Virginia. Representative Brennan is here shown at

his own recciving set which he has installed in his office in the House Building in
Washington.
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From a photograph made for [fOPULAKR ILADLO

THE INVENTOR GIVES A DEMONSTRATION

Here is the “Greene recciver” in operation. It gets its name from Lloyd C. Greene
who 15 not only a successful c.1'pcrim£nrer but also the radio editoy of the Boston
Globe”

HOW TO BUILD A GOOD
Single-Tube Receiver

Radio fans in New England have met with suclh success in build-
ing and operating this simple but remarkably efficient set that
a ‘detailed description of it is here published for the benefit of
readers everywhere. The tuning is simple, the range is excep-
tionally wide—and the parts can be bought for less thau $33.00.

By A. H. RICE, IR.

O meet with favor among the vast

majority of radio fans to-day, a
receiver should be simple to construct,
efficient, inexpensive and, what is per-
haps of even greater importance, easy
to operate.

The receiver described has a wave-
length range of 175 to 600 meters, and
is provided with vernier controls on the
filament rheostat and antenna tuning
condenser—the advantages of which are
immediately appreciated when tuning in

long-distance stations.

A potentiometer iz employed across

_the “A” battery, thus providing a ver-
nier adjustment of the potential in-

pressed across the plate and filament,

Regeneration is obtained by means of
a variometer in the plate circuit, for it
has Dbeen found that the tuned plate
method of securing regeneration in the
circuits is superior to either external
capacity coupling between the plate and
grid circuits or the present popular
method of electromagnetic coupling be-
tween these circuits,
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With the controls above noted, the
circuits may be Dbrought very close to
the point of oscillation, which 15 a
desirable feature, as it is possible to
approach gradually a peak value of re-
generation on a_given wavelength with-
out forcing the circuits into oscillation,
as is the case with other types of regen-
erative receivers. By this means of
control the novice is better equipped
to pick up distant stations, because of
the amplification obtained as this peak
value of regeneration 1s approached.

In addition the receiver is more selec-
tive in tuning than those of similar de-
sign because of the fact that it is pos-
sible to approach a higher peak value
of regeneration without causing the cir-
cuits to oscillate; as it is a generally ac-
cepted fact that tuning becomes sharper
as regeneration is increased, it will be
readily understood why this feature is
so desirable. .

It is not essential that the constructor
and operator of this set have an ex-

pert knowledge to operate it with a
reasonable amount of success on phone
reception. Nor does its construction
require tools other than those usually
available in the average household. A
pair of pliers, a screw-driver and a
soldering kit are the most useful tools
to have at hand. However, if the panel
work is to be done by the experimenter,
additional tools will be needed. This
work, however, can be done at any small
shop at slight cost and those who are
not equipped to do it themselves need
not feel that the construction of a neat
set 1s beyond them.

It should be borne in mind that the
receiver contains no parts unnecessary
to its successful operation; therefore it
1s necessary to follow instructions care-
fully and to subject the instrument to

a thorough test before attempting to-

modify or improve upon it.

How to Build the Set

The standard size of panel used (8 inches
by 12 inches by 1% inch) was chosen because
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THE WIRING PLAN FOR THE RECEIVER _.

Figure 1: The instruments should be connected exactly as shown in the diagram in

order to get best results. The designations are the same as used in the text and the

builder should, therefore, have no difficulty in putting the set together and
operating it.

2
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CONDENSER

175 19 600 METERS

INDUCTANCE

VARIOMETER

THE FRONT OF THE SET

How the front of the panel appears after the dials and binding posts are atiached.
The terminals are plainly marked for the batieries and the telcphones, and for the
antenna and the ground.

it accommodated the various parts and acces-
sories without undue crowding.

A suggestion is offered here to those who

may desire to follow the panel layout of the
model shown in the drawings: A pencil line
is drawn lengthwise along the panel 2% inches
from the bottom; a pencil line is next drawn
from the top of the panel to the bottom 274
inches from the left side or edge, and another
an equal distance from the right-hand edge.

"The intersections of the horizontal line and

the two vertical lines comprise the centers of
the two 3%4-inch dials shown in the model,
By using these dimensions it was found that
the variometer could be utilized to support the
panel upon which the other apparatus is
mounted.

It will be noted here that a Remler vario-
meter i5 used, although variometers of other
reliable makes may be used.

Now draw a line lengthwise along the panel
and parallel to the base, 134 inches from the top
edge. The intersections of the two vertical
lines and this horizontal line at the top of the
panel indicate the positions of the potentio-
meter and rheostat knobs.

The location of the switch, binding posts
and circular window for viewing the vacuum
tube may be made according to the taste of
the individual in balancing up the panel de-
sign. If it is desired to have the pangl en-
graved, indicating the various controls, infor-
mation may be obtained at any radio supply

e A " e — . —— s ]

hou?(e regarding concerns equipped to do this
work.

A copper shield should be used on the back
of the panel-as shown in the diagram. By its
use body capacity effects are reduced when
tuning and the wiring of the receiver may be
greatly simplified by utilizing the shield as a
return from different parts of the circuit
which need to be connected to the “A” battery
and ground.

When the set is properly wired, the induct-
ance switch arm, negative side of the potentio-
meter, negative “A"” battery terminal, negative
filament lead from the vacuum tube, and the
ground binding posts are all connected to the
copper shield.

To apply the copper shield to the back of
the panel proceed as follows:

Procure -a ‘- picce of copper foil .001 inch
thick. - Cut this to a 6-inch by 9-inch sheet;
apply a thin coat of shellac to that part of the
back of the panel upon which the copper foil
is to be fastened. Before placing the foil upon
the panel, touch a lighted match to the back
of the panel and allow the alcohol to burn off.
‘The surface will then become sticky and when
the copper foil is applied the shellac will dry
quickly, making a smooth and neat job. When
this is dry {which should not require more
than five minutes), with a sharp pointed knife
cut away the copper foil in all places where
parts of the apparatus or wires, which should
not be connected to the shield, might touch.
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A REAR VIEW OF THE SET

Showmg in detail the arraugemicnt of the parts and the method of apply:ug the
copper shield,

Connect to the shield only those part$ that
are specified.

If the potentiometer is wired to the rheostat
as shown in the rear view of the set, it will
be in circuit only when the vacuum tube is
lighted. This method of wiring eliminates. the
use of a separate “A” battery switch to open
this circuit through the potentiometer when
the receiver is not in use.

Now refer to the circuit diagram (Figure 1),
The symbols shown represent the following:
The triangle in the upper left hand corner indi-
cates the antenna, which may consist of one or
two wires 100 to 120 feet long, supported at an
average height of 30 feet; C-1is a vernier
variable tuning condenser ‘with a capacity of
0005 mfds.; GL is a grid leak of 14 megohm
resistance; GC ‘is ‘a grid condenser having a
capacity of .00025. mfd.; (if a WD-11 “tube,
operating on one dry ceII is used, a 1-megchm
grid leak and .00015 mid. grid condenser

should be employed).

G is the grid, F the filament, and P the plate
of the vacuum tube; V the variometer;
“TEL” the head telephones.

C-2 is a hy-pass condenscr with a capacity
of .0005 mfd.

“B” is a 22%z-volt “B” battery (note how
the plus terminal of this battery is connected to
the telephones).

L is a coil wound with No. 22 wire, either

single or double cotton covered, on a bakelite

tube 4 inches in diameter and SA inches long
with taps taken off at the 15th, 32nd, 45th, 60th
and 80th turns and brought to sw:tch pomts,

-represented by the small circles in the diagram.

S-1 is a switch lever for varying the wave-
length.

“A” is a 6-volt storage battery, preferably
of 80 ampere-hour capacity, (if a WD-11 tube
is used, a 114-volt dry hattery is all that is re-
quired to light the filament).

Note that the plus terminal is connected to
the rheostat which controls the current flow-
ing - through the filament by . regulating the
amount of resistance of R-Z in the filament
circuit.

S-2 and R-3, “A” battery potentiometer, are
connected as shown C, at the bottom of the
drawing represents the ground connection, or

-,

A
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WHAT THE PARTS COST

{C-1—U. S. Tool variable condeuser,

V—Remler or Atwater-Kent variometer  $9.00

0005 mfd......oooooi L $.00 Vacuum tube socket.................. .75
L—Tapped coil, wound with No. 22 Vacuun tube.........ciciiiiiniinnnne. 650
S. C. C. copper wire...... e 200 8 binding postS....c.eviiiiieeienianas 40
GL and GC—Dubilier combination grid Copper Sheet.....uvverserrennsssanions .30
leak, 4 megohm and grid condenser, Panel .............. S X1
00025 mideo.ooieiniiiiiiiinnan... 1.50  S-1—Switch and taps............vee.. .50
C-2—Micadon fixed condenser, .0005 mid .35 Connecting wire........... ABEO0080002 20
R-2—Framingham rheostat....... ceee. 123 —_—
R-3—Framingham potentiometer....... 2.00 Total cost (approximately)....... $3L75
E " e L & s O L ALl e T i "'h:i]

better, the connection for the counterpoise.

If a counterpoise is used, the same precau-
tions should be taken with it regarding light-
ning hazard, as are observed in the antenna
installation. It should be equipped with an
approved type of arrester, and to make doubly
sure it should be grounded, when not in use,
with a standard lightning switch. No one
should entertain any misgiving regarding light-
ning, as it is a well established fact that a
properly installed antenna system is the best
kind of protection.

The receiver, when properly constructed, and
connected to a single wire antenna 120 feet
long, will enable one to hear amateur stations
on 200 meters, radiophone broadcasting sta-
tions on 360 and 400 meters, and also commer-
cial stations on 600 meters. °

Hozw to Opcrate the Set

To operate the receiver, connect antenna,
ground (or counterpoise), “A” and “B” bat-
teries, and telephones to the proper binding
posts. Before inserting the vacuum tube in its
socket make sure that all connections are cor-
rect and that the filament rheostat is in the
“off” position. The rheostat is “off” when
turned in an anti-clockwise direction as far
as it will go.

When the vacuumn tube is lighted by turning
the rheostat knob in a clockwise direction,
care should be taken not to burn the filament
any brighter than is necessary to hear signals.
When the WD-I1 tube is used it burns so
dimly at normal filament temperature that it
is difficult to observe any glow at all.

Now let us suppose that the rheostat is
turned half way on.

Set the inductance switch on the fourth
switch point counting from the left. If no
broadcasting is heard, turn the variable con-
denser, first in one direction and then in the
reverse. Turn it carefullv—do not spin it.
If nothing is heard, try the third tap on the
switch, varying the condenser as before.

When a signal is picked up, try increasing
the inductance and at the same time decreas-
ing the antenna tuning condenser. If the sta-

tion can be picked up by using more turns
on the coil and less capacity the sharpness of
tuning at that particular wavelength setting
will be increased. )

When the signal has been tuned to give the
loudest response in the telephone receivers, try
rotating the variometer rotor in a clockwise
direction and then in the reverse. If the fila-
ment temperature of the tube is too low, no
mcrease in signal strength will result. Slowly
Increase the filament temperature of the
vacuum tube until the desired effect is obtained
when the variometer is rotated.

@f a squeal is heard in the telephones as the
point of loudest signal is approached in the
variometer adjustmént, turn it in the reverse
direction slightly and resort to the potentio-
meter adjustinent as a final means of obtain-
ing the loudest signal without squealing being
produced. ‘

When properly operated the receiver is
never allowed to go into oscillation—it is not
nccessary. If any squcals are heard when the
set 1s not oscillating the causes are: either two
broadcasting stations are heterodyning, or an
oscillating receiver and a broadcasting station
are heterodyning or two oscillating receivers
in_the immediate vicinity are heterodyning.

The circuit is equally efficient when a WD-
11 vacuum tube is uscd, the only changes re-
quired being in the value of the grid leak and
grid condenser and the addition of an “adap-
tor” which fits into the standard tube socket.
This results in a considerable saving, as a 1V4-
volt dry cell may be used in place of the con-
ventional storage battery. It then becomes au
ideal set for portable work.

Numerous letters have been received
from amateurs who have built the set,
who have reported hearing stations be-
tween 1,000 and 2,000 miles distant
more consistently and with much better
audibility than they had been able to
obtain before with a single tube.

A Combination Long and Short Wave Receiver

In a near issue of PorvrLar Ranio Lester A. Twigg will tell how te make a sct for
receiving long waves and short waves, that wwill enable you to pick up either the
code or the broadcasting.
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DR. COOLIDGE DEMONSTRATES HIS INVENTION, THE
“COOLIDGE TUBE”

This is generally known as the hard X-ray tube—an electron discharge device
that constitutes one of the most important of the applications of this phenomena
to every-day uses.

THE NEWEST METHOD FOR EXTRACTING

ELECTRONS

How the use of thorium is getting higher filament cmission at a low tem-
perature in the new vacuum tubes

So important to the radio amateur does PoruLar Rapio consider the
work on electron emission, conducted by the assistant head of the great

electrical research laboratories in Schenectady, that the following

sum-

mary has been prepared of the various reports on the subject as given by

him at the Carnegie Institute of Technology in Pittshurgh and before the

members of the American Physical Society at Boston and representatives
of the American Institute of Electrical Engineers.

By IRVING LANGMUIR, Pu.D., D.Sc.

HEN metals are heated in high

vacuum, electrons, or minute par-
ticles of negative electricity, evaporate
_ If there is another
electrode in the evacuated space which
is given a positive charge the electrons
drift over to this electrode plate or
anode so that a current flows between

the two électrodes. Dushman has re-
cently derived an equation which should
supersede the well-known Richardson
equation, giving the relation between
the electron current and the tempera-
ture of the filament (cathode). The ad-
vantage of this new equation is that
there is only one constant which we need
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to know for each different filament ma-
terial, instead of two .constants which
were necessary for the Richardson equa-
tion.

The electron emission from a large
number of different materials has re-
cently been measured. The thoriated
tungsten filament gives a current at a
temperature of 1,500° Centigrade ab-
sotute, which is about 130,000 times
greater than that from ordinary tung-
sten. Measurements have also been
made of filament materials that have
even greater emissions.

In order to make use of the total
electron emission that a filament is
capable of giving, it is necessary to ap-
ply to the plate of the tube a high
enough voltage to overcome what is
known as the “space charge” effect.
When small amounts of gases are pres-
ent in the partial vacuum, positive jons
are formed in the space between the
filament and plate, and these tend to
neutralize the negative space charge and
allow the current from the filament to
pass across the space at much lower
plate voltages. In other words, the
effect of gases is to increase the current-
carrying capacity of the tube.

Such an effect is used in the tungar
rectifier. Care must be taken as to just
what gas is used for the purpose, for
many gases have the effect of poisoning
the filament, and cutting down its emis-

435

sion of electrons to a small value.

If very high voltages are used on the
plate, so as to produce intense electric
fields, it is possible to pull electrons out
of the filament. In fact, it is possible
to pull electrons even out of cold fila-
ments, that is, filaments at ordinary tem-
peratures. The currents obtained this
way from the filament come from very
minute areas, but in these areas the
current density amounts to more than
one hundred million amperes to the
square inch.

The thoriated tungsten ﬁlament is a
tungsten filament containing one or two
percent of thorium, usually in the form
of oxide. When such a filament is
heated to about 2,500° Centigrade, a lit-
tle of the thorium oxide is changed into
metallic thorium. In the meantime, how-
ever, any thorium on the surface of the
filament evaporates off, leaving only
pure tungsten. If the filament tempera-
ture is then lowered to about 1,800°
Centigrade, the thorium gradually wan-
ders or diffuses through the filament,
and when it reaches the surface (pro-
vided that the vacuum is almost perfect)
remains there and gradually forms a
layer of thorium atoms which never
exceeds a single atom in thickness. The
thickness of this film js therefore about
00000001 inch, yet this film increases
the electron emission of the filament
more than one hundred thousand f{fold.

e

THE FAMOUS X-RAY TUBE THAT ENABLES SCIENCE TO APPLY
ELECTRONS TO RELIEVE HUMAN ILLS

It consists of two important elements; A is the cathode, from which the electron
stream swarm¥ across to the target B, around which the X -rays are propagated.
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General Electric

ONE OF THE FOREMOST RESEARCH PHYSICISTS
IN THE WORLD

Perhaps more than,any scientist in the world, Dr. Irving Langmuir, of the General

Electric Company laboratories, has contributed to the knowledge of electron-dis-

charge apparatus—with which this article deals. Among his mumerous honors

in scicuce are included such cowveted awards as +the Nichols, Rumford and
' Hughes wedals.

L3
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Two of the latest radio tubes' which
have recently made their appearance and
are known as radiotrons UV-201A and
UV-199 embody the new principle ot
the thoriated filament.

Of course this useful film is very
sensitive .and needs some protection to
keep it in good condition. Very slight
traces of water vapor or other gases
would oxidize this film and destroy it

This may be avoided by putting in
the bulb some substance that combines
with the water before it has a chance to
attack the thorium film. One such a
substance 1s metallic magnesium.

Furthermore, it is necessary to avoid
heating the filament to too high a tem-
perature, or the film might evaporate off.
It is therefore best to operate such a
filament within a rather narrow range of
temperature close to 1,700° Centigrade,
where the ratio of evaporation is small,
and where the temperature is high
enough for the thorium gradually to dif-
fuse to the surface and continually re-
pair any damage done by the effect of
slight traces of residual gases.

The thoriated tungsten filament opens
up many new fields of scientific investi-
gation. By measuring the electron cur-

rents, it is possible to determine accur-

THE ELECTRON DISCHARGE FROM
THE THORIATED FILAMENT ,
Note the greatly tucrcased emission of elec-
trons from the tungsten filament, A, which has
been coated with a minute layer of thorium, B.
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THE ELECTRON DISCHARGE FROM
THE ORDINARY FILAMENT

The arrows on this much-simplified drawing

shows the direction taken by the electrons that

are emitted from the heated tungsten fila-
ment, A,

ately exactly how much thorium is pres-
ent ‘on the surface. An amount of
thorium corresponding to only one one-
thousandth of the surface covered with
a layer one atom deep is easily measur-
able in this way. It is possible to knock
off a thorium film by bombarding it with
positive ions, moving at high velocities,
and in this way the true nature of the
bombardment can also be determined.

Most of the applications of high vacu-
um tubes have depended upon the con-
trol of electron currents—as, for ex-
ample, by the grid in the three electrode
tube.

The action of the grid is due to the
charge on the grid that modifies the
space charge effect. This is the action
that is employed in practically all tubes
used to-day for radio transmission and
receiving.

There are many other methods, how-
ever, of controlling electron currents.
An important method is that used in the
magnetron, where there .are. only two
electrodes in the evacuated space ‘and

the control is obtained by means of a- -
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magnetic field generated by an external
coil of wire. A still simpler form of
magnetron suitable particularly to very
large power tubes, consists of a very
large straight filament in the axis of a
cylindrical plate. The magnetic field
produced by the current flowing through
the filament is enough to prevent elec-
trons flowing between cathode and anode.
By heating the filament with alternating
current which periodically falls to a low
value,, a large electron current can be
made to flow from the filameént to the
plate also periodically. This gives a
pulsating or oscillating current, which
can be used for radio transmission. A

1,000-kilowatt tube of this kind is In

process of developmerrt preliminary tests
have been in every way satisfactory.
Another form of tube by which elec-
tron currents can be controlled is the
dynatron This depends upon subject-
ing one of the three electrodes in the
tube to electron bombardment in such
a way as to cause electrons to be splashed
out of it, just as water can be splashed
out of a cup by attempting to fill it too

POPULAR RADIO

rapidly from a faucet. A tube of this
kind acts like a real negative resistance,
and may be used for producing electrical
oscillations with considerable efficiency.,

One of the most important of every
day applications of electron discharges
from hot cathodes is in the Coolidge
X-ray- tube, which is now almost -uni-
versally used as a source of X-rays.
These tubes were first made about 1913
and are gradually being improved in
many respects.- The latest type of tube,

suitable for use by -dentists, is a small

tube weighing only a few ounces, and
only about three inches long. Because

‘of the special features of this tube, the
entire. X-ray outfit, including the trans-
former, lead screen and tegulating ap-

paratus, weighs only a few pounds and
takes up a space of only a small frac-
tion of a cubic foot.

One great advantage of this new
form of tube, besides its convenience, is
its absolute safety, even in the hands of
inexperienced operators, for there are
no high voltages in any part of the
apparatus which is accessible.
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The three tubes at the left are for receiving:
The other six are for transmitting; they range from 5 to 20,000 watts output.

filament.

FECERT TURRUY, £ VIS YA TR S, .‘_.' =g

two of them have the new thoriated
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Crystal Detector Stand

How fo 'Make a

By A. HYATT VERRILL

FINDING THE SENSITIVE SPOT
The value of a crystal set depends upon the rectifying qualities of
the crystals. It is important, thercfore, that the stand which holds
the crystals should facilitate the finding of the sensitive spot. This
article tells how to build one for 75 cents.

LTHOUGH a crystal detector is a
A simple instrument, and while almost
any home-made set will work after a
fashion, nevertheless a great deal of its
success depends upon the efficiency of the
apparatus itself. A really good detector
must possess sevef"al important features
which are often lacking in cheap, ready-
made instruments and are always absent
in roughly made “cat whisker” affairs
such as the average novice devises.

Not only must a detector have perfect
contacts and connections throughout but
it must be capable of adjustment in vari-
ous directions and must be rigid—for in
order to obtain good results the most sen-
sitive spot on the galeéna crystal must be
found. This can only be done by “feel-
ing” over the crystal with the fine wire
or “cat whisker” contact. If the latter
is fixed, or if it is merely provided with
a coil ot spring on itself, it is practically
impossible to “feel” unless the crystal is
moved about, which is a clumsy and un-
satisfactory method. Furthermore, even
when the®most sensitive spot is found

and the contact is established, a slight
jar or vibration may throw it off again,
and a new adjustment must be made.
Of course anyone who is accustomed to
the use of machine tools and who owns
a set of screw-taps and dies can make a
good detector, but those amateurs and
beginners who are not familiar with metal
working and who do not own taps and
dies naturally do not care to purchasc
them merely for the purpose of making
parts of their sets. .

The detector shown in the accompany-
ing diagrams has been designed especially
for those who wish to construct their own
instruments but who are not skilled in
the use of metal-working tools or have
none.  If the detector is made neatly and
according to the following directions it
will ‘be found fully equal to any of the
ready-made instruments—indeed, better
than the majority. Moreover, it may be
mnade at a total cost of less than 75 cents.

The only teols needed are a small iron
vise, a screwdriver, a pair of flat-nosed
pliers, a soldering iron, a jackknife, a
\
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small hammer, a file, a hack-saw and a
few drills. A breast drill or an ordinary
bit-brace with some bit-shanked twist
drills will answer all purposes. Even if
you have to purchase the drills to fit your
bit-brace the cost of the detector should
not be over $1.25 or $1.50; such drills are
almost a necessity if you intend to install
or make a radio set, .

The materials required are some sheet
brass of about 1/32 inch and 14 inch
thickness, a brass rod 5/16 inch or 34 inch
in diameter, a short length of fine phos-
phor-bronze, brass or platinum wire, a
few 5/32-inch or 4-inch brass screw-
headed bolts with nuts, a few brass lock-
washers or spring washers of the same
size as the bolts, two binding-posts and
some knurled thumb-nuts to fit the bolts
or some binding screws and nuts from old
dry batteries, a piece of wood or fiber
about 14 to % inch thick and 4 inches
square, and a piece of brass tubing with
an inside diameter which will slip easily
over the brass bolts.

This may appear to be a formidable
list, but as the pieces are all small it really
amounts to very little. If you have a
pair of tinner’s shears (which may be
purchased for 50 cents) you can easily
cut the thinner brass yourself ; otherwise,
you can get the nearest tinsmith to cut it
for you, or can manage with a hack-saw
and file,

The first thing to make is the rod that
carries the contact wire or “cat whisker.”
This is a 5/16-inch or 34-inch brass rod
2Y4 inches long as shown in Figure
1. In one end of this rod drill a small
hole, and insert the fine wire, which
should be bent as shown and should pro-
ject from the rod about ¥4 inch. Solder
this wire in position and turn to the next
part. This is the holder for the rod and
consists of a strip of brass about 5 inches
long, %2 inch wide and from 1/32 inch to
3/64 inch thick. Bend this back upon
itself at the center, as shown in Figure 2;
this is best done by holding the strip in
the vise and bending it sharply over (tap-
ping with a hammer along the fold until
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a right angle is formed), and then bend-
ing the sides down close together by ham-
mering along the bend.

Next, grip the folded strip in the vise
with 14 inch of the folded end projecting,
and bend it over at right angles, as shown
in Figure 2A. Place the strip in the vise,
with the free ends projecting, and with
the top of the vise jaws 3/4 inch from the
right angle bend. Spread the free ends
apart and force a brass or iron rod or
bolt 14 inch in diameter between them, as
shown in Figure 2B. By gently tapping
with the hammer and bending back the
ends with pliers, form the two sides of
the strip as in Figure 2C. The strip,
when removed from the vise, should now
appear as in Figure 2D.

Round and smooth off the sharp
corners and edges, as shown, by means of
a file. Bore holes the size of your brass
screw-headed bolts (or of the terminal
screws from the old dry battery) through
both sides of the brass, as shown. When
you bore the hole through the free ends,
secure the ends in the vise or you will
have trouble. Also, make this hole a
trifle larger than the screw. Insert the
brass screws or bolts through these holes
and solder the heads firmly to the brass
strip as indicated in Figure 2E.

Now take a strip of l4-inch brass, 3
inches long and about 3/4 inch wide and
make a good sharp right angle at 3/4 inch
from one end as shown in Figure 3. In
this bore four holes the size of the brass
screws or bolts—three holes in the short
leg of the angle, as shown, and one near
the upper end—about 34 inch from the
end, as shown in Figure 3A. Round and
smooth the sharp corners and edges and
attach the strip to a neatly-made and
finished panel or base of wood, fiber or
Bakelite as indicated in Figure 4. Use
two round-headed wood screws to secure
the brass strip to the base and in the third
hole on the short angle place a binding
post or terminal screw, as illustrated in
the diagram. '

Assemble the contact rod and holder
as shown in Figure 4 and 4A, attaching

i -
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THE PARTS FOR THE CRYSTAL STAND

This diagram gives the detail of the small metal parts which go to make up the
stand, and indicates the proper methods for assembly. Figure 1 shows the detail of

the rod and “cat whisker”

Figures 2 to 3A show details of construciion for

the rod support. Figures 4 and 44 show how they are mounted on the base. Figurcs

5 to 5B show the details for the crystal holder. Figure 6 is a side view of the base,

showing how the screw, which hol]:i.r the binding post, is connected ‘to the crystal
holder by .a wire run wtderncath the base.

the holder to the upright by the screw
and using a spring washer and knurled
thumb-nut, as illustrated in Figure 4A,

and a similar nut and washer on the °

screw that holds the two free ends of the
holder together. If you have no spring

washers you can readily make excellent
ones by cutting sections from a brass
spiral spring, as shown at Figure 4B.
Now slip the rod, Figure 1, through
the holder and slip the rubber bulb of an
ordinary medicine dropper over the end,
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THE COMPLETE ASSEMBLY

Here are shown a side view (Figure 7) and a view from above (Figure 8) of the
detector stand as it is finally put together for use.

as shown in Figure 4, 7 and &, or fit a
hard rubber knob to it. By tightening on
the thumb nut at the free ends of the
holder the rod will be held firmly, and by
loosening it, it may be turned or moved
up and down as desired. The spring
washer and nut which secure the holder
to the upright may be adjusted so that
the holder is immovable, swings freely or
binds at any intermediate point.

Next make the crystal holder by bend-
ing a strip of the 1/32-inch brass, 14 inch
wide, in the form shown in Figure 5.
Make the semicircular bend or fold at the
center around a %-inch or 34-inch rod,
and in the bend solder a short section of
brass tubing with an inside diameter that
fits snugly over one of your brass bolts,
but that does not bind, as shown in Fig-
ure SA. If the hole in the tube is too
small it may easily be enlarged by running
a drill through it ; if it is too large it can-
not be made smaller. Accordingly if you
cannot secure just the right size get a
tube a trifle too small and bore out the
hole to suit. Bore a hole to take one of
the screws through the free ends as
shown, making the hole on one side
slightly larger than the screw to allow
some play, and solder the head to the
other side as you did with the rod holder.
Fit a washer and thumb-nut on the screw
as in Figure 5B.

Now place the crystal holder upon the
stand or panel, as shown in Figures 7 and
8, with the crystal grip under the end of
the contact rod when the latter is in the
position shown in the cut, Figure 7, and
in line with the upright. When in the
proper position, mark where the hole in
the brass tube comes, and after removing
the holder bore a hole through the base to
take one of the brass bolts, countersink-
ing a space to take the nut on the upper
surface of the panel as in Figure 6. Bore
a similar hole at the other side of the .
panel and countersink both holes on the
under side to accommodate washers and
screw-heads, shown in Figure 6. Insert
a long screw in the hole to secure the
crystal holder, placing two washers be-
tween the head and the lower surface of
the panel, with a wire between them as
illustrated. Screw the upper nut down
tightly, by holding it with the pliers and
turning the screw-headed bolt with a
screwdriver, and solder the nut firmly to
the bolt.

In the other hole, place a binding-
screw as shown in Figure 6 and connect
the wire as indicated, cutting a groove in
the bottom of the panel for the wire so
that all will be flush on the bottom. It is

-a good plan, however, to place a leather-
headed upholsterer’s tack at each corner,
as this will give a firm bearing and will
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prevent the panel from slipping when in
use. If you have any trouble in working
at these things with the upright and con-
tact-rod in place, you should remove them .
as soon as the position for the crystal

holder is marked.

Finally, assemble the crystal-holder
as shown ‘in Figures 7 and 8, place the
crystal in it and clamp it tightly ; the de-

tector is then ready to connect and use.

By keeping a slight tension on the
spring washers under the thumb-nuts, the
parts may be moved for “feeling” and
yet will not be jarred out of position. By
tightening the nuts the parts may be se-
curely locked in any position desired. The
whole affair is very compact, as the base
1s but four inches square.

What Radio Is Doing for the Farmer

In none of the many fields into which radio has entered does

q] it promise to render more essentially practic2l and valuable serv-
ice to so many people as in the field of agriculture. How the
government authorities are broadcasting specific information
concerning the planting, raising, packing, shipping and marketing

of farm products will be told in a near issue of PoruLar Rabio.
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General ’hotographic Service
A RADIO STATION WITH SIX CYLINDERS

When Mr. and Mrs. J. C. Davenport of Indianapolis, Indiana, set out in their

radio-equipped automobile on a 40,000-mile siaie to state pilgrimage, it was both to

enjoy a vacation and to demonsirate the usefulness of radio on tour. How

they succceded may be judged from the crowds that gathered to heer the radio
entertainment they furnished whenever they stopped.

i o 3lu|u]-\:Clltcl.‘I'U1‘"3\.:\:.uunul1.Ungruv\....;Jn-u.‘....qu.v...“\,......._,-‘“uun.g__ _—
the nature of plant life and of the ways in which plants respond, by micro-
scopic movements, to injuries and to disturbances of their surroundings ;
his almost mystical interpretation of some of his delicate physical experi-
ments, have brought down upon him some criticisin from many of the
more material-minded students of plant physiology. But all of Dr. Bose's
critics credit him with being an extraordinary successful designer and
manipulator of physical instruments. His apparatus for detecting minute
movements and electrical changes in plants is, admittedly, the most delicate
that has ever been built. "The radio world, which was, as Mr. Kaempffert
points out, one of the first fields of Dr. Bose’s work, suffered a serious
loss when his inventive genius was turned away from it into the investi- -
gation of the properties of living maiter.—EpiTorR

By WALLDEMAR KAEMPFFERT

SIR JAGADIS CHUNDER BOSE

(pronocunced Bo-zay) is an extraor-
dinary figure. He is the first oriental
who has won for himself a command-
ing place in modern physics.

Here is a devout, intensely religious
Bengalese of the purest blood who has
perfected the most delicate instruments
for accurately measuring the reaction of
plants and so-called “dead” metals to
alcohol, ether, heat, light, and forces of
every imaginable kind, and who has laid
bare the molecular mechanism of living
and ‘“‘dead” matter’s reaction to a hun-

dred different- stimulants and thus upset

our time-honored notion that orientals

in general and East Indians in particular
are much too metaphysically inclined to
conduct research in the modern scien-

tific spirit.

Not only has Bose opened up an en-
tirely new realm in physics but he even
regards his startling discoveries as a
scientific confirmation of the traditional
doctrines of his people. His work is of
such importance that it has been at last
adequately recognized by the leading sci-
entific societies of Europe and America
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—among them the famous Royal In-
stitution of London.

Bose’s announcements that metals
wince under blows, that they become
torpid when frozen, that they can be
narcotized like a living animal, and
that they become weary from mechani-
cal abuse were so astounding that they
were long unappreciated at their true
scientific value.

Similarly, his investigations of plants
{conducted purely from a physicist’s
point of view) which revealed the whole
mechanism of plant responses to heat,
electric currents, ether, and mechanical
shock - were long incomprehensible to
biologists familiar only with the micro-
scopic method of studying living tissues.
His instruments are of arvelous del-
icacy. With their aid he reveals the
death-throes of a carrot, measures the
voltage of a single pea, makes a cabbage
leaf visibly shudder with pain and causes
a geranium literally to start when a
door is slammed,

Bose first drew attention to himself
soon after Hertz had experimentally

THE EFFECT OF ETHER ON A
GERANIUM
A graphic record, as made by the crescograph,
of the rcactions of a live plant which had been
“put to sieep” by ether and then awakened.

HOW POISON AFFECTED A
VEGETABLE

In this instance the vegetable was put fo death.
Note the effects of the drug, as shown by the
aradually lessening response of the reactions.

proved the existence of the waves which
are now practically applied in radio com-
munication. Those were the days when
the coherer was the most efficient de-
tector known.

Bose succeeded in producing waves of
a length so short that he bridged the
gap bhetween the heat waves of the
spectrum and Hertz radiations. He de-
vised a detector far more sensitive than
the familiar Branly coherer-—a detec-
tor which depended not upon metal
filings or powder bhut upon fine wire
springs, adjusted with a thousand regu-
lar contacts and under the control of
a screw. This detector proved to be far
niore . sensitive than Branly’s coherer.

He made one of the most exhaustive
studies on record of the optical proper-
ties of the Hertzian waves—work which
was commented upon with admiration
in this country by Dr. Kunz of the
University of Illinois.

During the course of these experi-
ments Bose conceived the idea. of con-
structing an artificial sense-organ which
would have a range of sensitivity far
wider than that of any known eye,
photographic plate or radio detector—
something which not only would see
visible rays but the invisible rays with
which we deal in radio.

So he devised such an artificial sense-
organ.

When he placed hefore it a glass oi
water—the equivalent of the eye’s aque-
ons humor—all electric and heat rays
and some ultra-violet rays were ab-
sorbed, as they are: by the human eve.

The brain of this eye was a galvan-
ometer. When he removed the glass
of water the “eye” bhecame exceedingly
sensitive to radio and heat waves. In-
stead of marveling at his own ingenuity
Bose simply remarked:

“Perhaps we do not sufficiently ap-
preciate, especially in these days of
space-signaling by Hertzian waves. the
importance of that protective substance
which veils our sense against insuffer-
able radiance.”

o’



From a drawing by Henry M. Picken

HOW THE REACTIONS OF PLANTS ARE RECORDED
A is the plant under observation which is held taut by a thread and lever fastened

fo the recording apparatus.
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B is the crescograph proper which contains a sensitive

balanced magnet, which tranfers the reactions of the plant to the small vibrating

mirror F, so that a beam of light D projected from a lamp C is reflected along a

path E to a sensitized screen which makes a permanent record like those shown on
preceding pages of this article.

Dissect this artificial eye and what do
we see? .

Merely two tiny crystals of galena,
adjusted to contact-sensitiveness. These
experiments, made about 1900, probably
revealed for the first time the possibili-
ties of the crystal detector. Bose may,
therefore, be regarded as the pioneer
of crystal detection.

Most astonishing of all is Bose’s dis-
covery that plants respond to radio stim-

ulation. He showed that very short elec-
tric waves retard growth. He proved
with his magnetic . crescograph, which
magnifies plant reactions ten  million
times, that the perceptive range of a
plant is inconceivably greater than ours.
It may be that all the waves sent out
by ships, great transatlantic stations,
and by hundreds of broadcasting sta-
tions have an effect on vegetation which
we may some day be able to understand.

How to Make a Good Tube Receiving Set
for Less Than $16.00

IN the next issue of PopuLar Rapio—July—iwill appear a com-
plete and detailed description of a remarkably simiple but cfficient
long-distance receiver that any amatenr of ordinary proficiency
Ask your newsdealer Topay fo
reserve a July copy for you! :

with tools gmay build at home.
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From a photograrh made for POPULAR RaDlO

THE “PHANTOM ANTENNA” USED FOR LABORATORY TESTS
The author demonstrates the resistance box, A, which can be set at any value of
resistance to be substituted for the resisiance of the antenna,; B, the wvariable con-
denser, which substitutes the capacity; D, the wire substituted for the ground, and
C, the coil which furnishes the inductance ‘which would be found in the real antenna.
.Mr Strock is connected with the Burcaw of Standards, and the following article was
prepared by permission of the Director. :

| -~ HOW TO DETERMINE THE .
- Constants of Your Antenna

Do you know the capacity of your aerial? Do you know
its resistance? Do you know its inductance?” If not, you

do not know whether or not you are getting maximum
results from 1t. This article tells you how to find out.

By MORRIS S. STROCK

HETHER an antenna is a poor or
¥ a good receiver of radio waves de-
pends to a great extent upon its constants
(electrical properties which can be deter-
mined by measurements or sometimes
estimated or computed) and by another
property of the antenna, “cffective
height.” :

The term “constant” is somewhat mis-
leading because some of these- electrical
properties of an antenna vary greatly
with the length of radio waves to which
the antenna is tuned. But of a particular
wavelength the constants of an antenna
when used with a ground de remain
much the same for a considerable period.

448

(L 0



POPULAR RADIO

ey .

bt The
What are the constants of an antenna’

(1) Resistance;

(2) Capacity;

(3) Fundamental wavelength, and
(4) Inductance.

\ LN

The resistance of an antenna is the’

opposition which it offers to the flow of
the high-frequency (rapidly reversing)
currents induced in it by the radio wave.
High-frequency or radio frequeucy cur-
rents flow only on the surface ot a con-
ductor. Therefore if the surface area is
increased the resistance will be reduced.
Antenna resistance is a complex quantity,
but it may easily be expressed in ohms.

The capacity of an antenna is a
property which enables it to hold a cer-
tain electrical charge, and then to dis-
charge this in the form of electrical
energy through the receiving set to earth.
Capacity is expressed in microfarads.

The fundamental wavelength of an
antenna is the length of the wave to
which it will respond when it is connected
directly to earth. Thus if an antenna has
a fundamental wavelength of 290 maters,
electrical vibrations or oscillations will
be set up in the receiving antenna by a
transmitting station that is sending out
signals of this wavelength.

The inductance of an antenna is a sort
of electrical inertia which retards the
changes in the rapidly reversing current
induced in the antenna by the incoming
radio wave.

On page 448 is shown an artificial
antenna in which the required value of
resistance is obtained by adjusting the
box A and the required value of capacity
by adjusting the condenser B; while a
fixed value of inductance is obtained in
the coil C. The wire D represents the
conducting earth under the antenna.
The condenser B consists of two sets of
overlapping plates which are at all times
insulated from each other.

The interior of the condenser is shown
in Figure 1. An antenna is a condenser
in which the wires and the earth take
the: place of the two sets of overlapping
plates. The coil C has about the same

L)
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inductance as the average s:mple re-
celvmg antenna. If the wire in the coil
is unwound and pulled out stralght, its
inductance is much less. This explains
why the long wire in an antenna has so
small an inductance value. In practice
no attempt is made to secure a certain
value of antenna inductance. The con-
stants in the artificial antenna are
“lumped”; in a real antenna they are
“distributed.”

If the inductance and capacity of an
antenna (artificial or real) are increased,
its fundamental wavelength is increased.
(The capacity is more easily changed

than the inductance.) The resistance has

no effect on the fundamental wavelength,
but if the resistance is increased the cur-
rent induced by the radio wave is de-
creased.

Imagine that the inductance of the
artificial antenna is *distributed,” and
that the coil C is the tuning coil of the
receiving set. Then we may connect a
variable condenser across the terminals
of the coil, and thereby increase the
wavelength to which the complete antenna
system will respond. To decrease the
wavelength of the system, we may in-
sert the condenser in the wire leading
from the right-hand terminal of the coil
to the box A.

The artificial antenna on page 448 is a
poor receiver of radio waves because its
dimensions are so small that it cannot
pick up much energy.

In Figure 2 is shown an antenna
(erected on the roof of the Radio Build-
ing at the Bureau of Standards) which is
used for receiving from radio telephone
broadcasting stations. The antenna is
115 feet long and 18 feet above the roof.
The lead-in wire (shown at the right
end) is 45 feet long and passes down
the far side of the building, and then
through a window. The resistance of
this antenna was measured first with
a ground connection made to a gas pipe
(inside ground), and then with a ground
connection made to a pipe driven into the
ground (outside ground) directly below
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A DELICATELY CALIBRATED VARIABLE CONDENSER

F1GURE 1: Here is shown a standard variable condenser which has been taken out of

its protective casing. By rolating the black lever the rotary plates telescope inside of

the stationary plates and the capacity of this instrument is varied. This tnustrument 1s
wsed in the phantom antenna whick is shown at B in Figure 1.

CapraciTy WITH IxNSIDE GROUND

wire. The measurements :
0.60053 microfarad (two-wire anteuna)

were repeated with a single wire in the
horizontal part of the antenna. The
other constants were measured with the

0.00038 microfarad (single-wire antenna)

. FUNDAMENTAL WAVELENGTH

inside ground only as the particular kind
of ground connection would make little
difference.
ments are given below :

RESISTANCE wiTH QursipE GroUXND

(Not measured for two-wire antenna)

230 meters (two-wire antenna)
190 meters (single-wire antenna)

InpucTaNCE,

25 microhenries (two-wire antenna)
22 microhenries (single-wire antenna)

These results show that the resistance
of an antenna varies with wavelength,
and that at the shorter wavelengths it was
reduced by using a single-wire antenna
with an outside ground connection. An-
tenna capacity decreases as the wave-
length increases, and then becomes ap-
proximately constant. The higher fun-
damental wavelength of the two-wire

. antenna is due to higher capacity and in-
ductance'as compared with a single wire.

How may one determine the constants
of an antenna?

Resistance can only be measured with
special apparatus which is elaborate and
expensive. It can not he computed. The

The results of these measure-

REsiSTANCE wITH InsipE GroUxp

At 1,110 Meters
14 ohms (two-wire antenna)
6 ohms (single-wire antenna)
At 400 Meters
34 ohms (two-wire antenna)
43 ohms (single-wire antenna)
At 360 Meters
45 ohms (two-wire antenna)
37 ohms (single-wire antenna)

At 1,110 Meters

16 ohms (single-wire antenna)
At 400 Meters

22 ohms (two-wire antenna)

23 ohms (single-wire antenna)
At 360 Meters

23 ohms (two-wire antenna)

17 ohms (single-wire antenna)

/
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other constants can be measured with
less elaborate and, consequently, less ex-
pensive apparatus. It is also possible for
one who owns a receiving set to measure
these other constants with fair accuracy
by adding a few simple pieces of appara-
tus. This method can not be described
here, owing to lack of space.

Capacity can be computed, although
in many cases it is necessary to make al-
lowances for intervening objects, and
other factors. On some antennas the
computed capacity will check closely
with that measured. In other cases the
accuracy is not so good. In the for-
mula

C= 122h YA +27A ...(1)
1,000,000 X h

C = capacity in microfarads

h = height of antenna above ground in feet

A—area of horizontal portion of antenna
in square feect

To apply this formula to a single-wire
antenna, A is obtained by multiplying
the length of the nearly horizontal por-
tion of the antenna by 2.5. The result
obtained for-C must be muiltiplied by a
factor as follows:

LENGTH OF ANTENNA

(Ix FEET) Factor

30 112
40 1.16
50 1.2
60 1.24
70 1.28
80 1.32
90 1.36

100 1.4

Owing to conditions about the average
receiving antenna, this result should now
be increased by about 20 percent. The
factor is not used when the antenna has
more than one wire and in addition has a
length less than eight times its width.

Fundamental wavelength in meters
may often be accurately computed for
a single-wire antenna by multiplying the
total length of wire in feet by 1.37.
Practical allowances can be made for an
antenna of several wires close to ob-
structions, although the result will not
be so reliable.
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The inductance (L) of an antenna
can not be accurately computed by a
theoretical formula. It can be com-
puted after one knows the fundamental
wavelength (A,) and capac1ty (C), from
the formula

3,550,000 X C

If the reader has not the facilities for
measuring antenna constants, he may de-
termine them by applying the formulas
just given.

To illustrate the method some typical
antennas will be considered. The pre-
ceding formulas and the following ex-
amples apply to “L” antennas—the type
used in the majority of cases. If the
lead-in is taken from the center, the
capacity remains about the same, but the
fundamental wavelength is decreased.

Example 1:

A single wire 80 feet long and 40 feet
high; lead-in wire is brought down ver-
tically from one end. The antenna and
lead-in are clear of obstructions. If the
ground connection is good, the resistance
of this antenna at 360 meters should not
be more than 15 ohms.

To compute the capacity use formula
(1) and let 5 = 40 and A =80x2.5=200.
Substituting these values in formula

(1)
C= 122%40 N 200 + 2.7 X 200
1,000,000 X 40
=0.000186

This value is muitiplied by the factor
1.32 giving
C =0.000245
increasing the value 20 percent gives.
C = 0.000294 microfarads

If the antenna is close tc trees or ob-
structions, or if the lead-in is closer than
one foot from the building, the capacity
will be increased still more.

The total length of wire (vertical and
horizontal) in this.antenna is 120 feet.
Multiplying this by 1.37 gives 165 mcters
as the fundamental wavelength. Add 10
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WHERE UNCLE SAM TESTS AMATEUR AERIALS i
FIGURE 2: A special two-wire lesting antenna used by the Bureau of Standards in

Washington.

This is of the inverted L type, and was used for making the

determinations explained in this article.

percent to this value if the antenna or
lead-in is close to obstructions.

Inductance is computed from formula
(2) and is:

(165)*
3,550,000 X 0.000294

= 26 microheuries

L=

The same method of computation may
be applied to single-wire antennas of
various heights and lengths,

Example 2: '

A two-wire antenna 40 feet long and
50 feet high with the wires three feet
apart; the lead-in wire is brought down
vertically from one end. With a good
ground connection the resistance of this
antenna, if it hangs clear in space, should
not be-more than 10 ohms at 360 mters.

Because of its comparatively short length-

this type of antenna is likely to be erected
in a restricted space. In this case its re-
sistance may be increased two or three
times. The capacity is computed as be-
fore, using A = 40x3, and is found to be
0.000192 microfarads.. (If the wires are
closer thai '3 feet, the value of A is the
same). Although the antenna has more
than one wire, its length is greater than
eight times its width; a factor of 1.16 is
therefore used in obtaining the result. As
before, buildings or obstructions which
are very close will increase this capacity.

Muitiplying the total length of wire
(90 feet) by 1.37 gives. 125 meters as
the fundamental wavelength. This an-
tenna has a capacity somewhat higher
than if a single wire were used. The
fundamental wavelength is thereby in-
creased. To allow for this, increase 125
by 15 percent. This gives 145 meters
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for the fundamental wavelength. Again
increase this value by 10 percent if ob-
structions are near. Inductance, com-
puted as before, is 23 microhenries.
What is the best receiving antenna?
This is not an easy question to answer;
in fact it can not be answered at all un-
less one knows the location of the an-
tenna and the type of receiving set.
If you have a receiving set with a
regenerative tuner or one that employs
some kind of radio frequency amplifi-
cation it is not necessary to have a very
high antenna; in some cases a high an-
tenna may be a disadvantage. If you live
in a part of the country where static is
bad, a high vertical antenna (especially
one of several wires) is undesirable. In-
stead, a single horizontal wire should be
used. - But if you have a receiving set
with a simple (non-regenerative) detec-
tor and not more than one step of radio
frequency amplification, it is well to have

the antenna as high as possible, and also

to keep it away from all obstructions. A
receiving set connected in the ground
lead close to the ground increases the
effective height of the antenna and im-
proves reception.

The following points apply irrespec-
tive of the kind of receiving set:

(1) Unless you are using an antenna
near its fundamental wavelength or one
which is exceptionally long compared to
its height its directional effect will be
slight and not worth considering.

(2) The antenna and lead-in should
e kept as free as possible from swaying.
The lead-in should be kept as far from
obstructions as possible. The vertical
part of an antenna is as important as the
horizontal part. After the wire has
entered the building, it must not be
tacked to the wall.

(3) No. 14 copper wire is large
enough for any ordinary receiving an-
tenna and ground connection. Larger
wire or stranded wire is better because
it is mechanically stronger. Of course
the greater the surface area, the lower
the resistance, ‘but in practice there are
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so many other features of resistance in-
volved that a larger conductor than No
14 is not necessary. It makes no differ-
ence whether the wire is bare or insulated.

(4) All connections, especially those
made outdoors should be soldered; this
insures permanently low resistance.
Ground connections to a pipe can best
hbe made with a clamp; a clean surface
for contact should be secured. It some-
times happens that a receiving station is
situated where the soil is dry and where
there is no natural ground connection;
in this case a counterpoise (which is
nothing but another antenna suspended
near- the surface of the ground, under
the regular antenna) should be substi-
tuted. The counterpoise should consist
of several parallel wires.

(5) Unless a high antenna is used,
natural supports can usually be found.
The ropes that support the antenna
should have insulators inserted in them,
Glazed porcelain is best, but oak blocks
boiled in paraffin can be used.

(6) 1f the fundamental wavelength of
the antenna is above 250 meters, a con-
denser connected in series with the wire
leading to the receiving set should be
used. If a fixed condenser is uscd its
capacity should be about 0.0003 micro-
farad. To allow tuning to a wider range
of wavelengths a special switch may be
used in such a way that a variable con-
denser may be connected in series with
the coil or shunted across the terminals.

(7) Itis a good plan to take the lead-in
from the center of the antenna instead
of the end, when by so doing extra bends
can be eliminated.

(8) A water pipe is a better ground
connection than a radiator or gas pipe.
An iron pipe driven several feet in w#ioist
earth may be used.

(9) A single wire will usually give as
good results as several wires in the hori-
zontal portion of an antenna. If space is
limited, two or more wires may be used.

This article concerns antennas most
effective in the reception of wavelengths
between 200 to 450 meters.
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“FRANKLY, I CANNOT FOLLOW PROF. MORECROFT'S
LINE OF REASONING”
In-certain essential particulars, Mr. Benchley’s conceptions of radio phenomena differ

radically from Prof. Morecroft’s.

“At least,” he states, “I am bound by no traditions

or prcmnccwcd notions.

THE TRUTH ABOUT

The Heising Scheme for Modulation

—As I See It~
A REMARKABLE COMMENTARY ON A REMARKABLE BOOK
By ROBERT C. BENCHLEY

IRECTLY at the start of his “Prin-
ciples of Radio Communication”
(John Wiley & Sons) Prof. J. H.
Morecroft falls into a regrettable error.
“Everyone is more or less familiar,”
he says in his opening sentence, “with
elementary experiments having to do
with electrically charged bodies.”
-This is obviously an overstatement.

I. for one, am not familiar to any de-

gree at all with electrical éxperiments.
I have never rubbed fur on a dry day,
neither have I polished a glass rod with a
cloth to induce it to attract bits of paper.
I have had other things to do. Further-
more, | am quite sure, if orne day I did

have the leisure and the roving inclina-
tion to rub a glass rod with a cloth, that
it would turn out to be the first glass rod
in the history of electrical experiments
which would not. attract bits of paper.
Rather than face this humiliation, I ex-
pect never to try.

Thus we see at the very beginning that

Prof. Morecroft has generalized too
freely. In this large.manner he con-
tinues: -

“It has been firmly established that
every atom. of  matter -is charged with
minute particles of negatlve electricity,
so-called electrons.”

- All right, Prof. Morecroft supposmg

-'454
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that I, as a :doﬂbtef‘f?_ﬁbuhd-_by'no tradi~-
tions, should say flatly. that this is not so?.

Suppose that 1 were to deny: that every
atom of matter_is_charged with: minute .
particles of negative:eléctricity. and-assert
that, on the contrary, every atom of mat-
ter contains, minute - particles _of :fresh:
figs ? What would you do about it% Bring
a representative selection of ‘atoms to.:my.
office on any daythat you may.chose and
we will go-over-them, one by -oie;: to-:
gether! S Lt S

Perhaps this.- is .quibbling. ‘I really
don’t know. However, I will string along.
with Prof. Morectoft from this -point:
through his remarks on “Mutual Induc-.
tion and Magnetic Coupling” (I thought
therée might-bé something spicy in that
one, but there wasn’t), “Decrement from
Form of Resonance Curve” and “React-
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ance and Resistance of Parallel Circuits,” .
and all .without a protest. Not one word
of 1it'nteant anything to me, so I see no
use in protesting, even though-I am quite.
certain-that most of it is entirely wrong.
It simply sounds wrong to me, that’s all.
Ie-can’t help: how' I. feel,  can I?

- It is nét-until ‘page 665, on which be-
gins -an analysis of the Heising Scheme
for Modulation, that- my: blood boils and
I arm unable to contiol myself any longer.
In the first place; I .have no. patience with
all these new-fangled schemes for modu-
lation.~ Why can’t they let well-enough
alone? As a matter of fact, this whole
radio business, from start to-finish, seems
quite unnecessary. I was getting along-
all right before it was invented and [ still
manage to scrape along without knowing
any mwore about it than I can help. If

FIGURE 1

The above cut is taken from page 710 of Prof. Morecroft's book. For lack of a better
caption we will call it “Full-face personality photograph of Common or Typhoid-
Bearing House-Fly (magnified 1,000 times and cven then it wasn't -satisfied).” The
reader will note, by following carefully the line T-T that not only has the static
been done away with but that the fly can see just as well as it ever could, in fact,
probably better. The food, enicring at R, is carfied by a special series of coils to
F-and C. where«it waits twenly minutes for a comiection with- the train from South
Framingham, Where Prof. Morecroft.-falls down is in supposing that the rim of the
circle is going to run through P necessarily. According to the old plans, it would run
cight wmiles to the worth, which would make-the Professor's chart ‘look pretty-sily.
An odd thing about this figure is that, ne matter in what part of the room you stand,
the fiy alwavs seems to be looking at you and following you with his eyes. Try
it and.see.
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I had my way, the whole thing would be
stopped by law before someonc gets hurt.

But this Heising modulation scheming
strikes me as particularly pernicious. In
order to understand it you have to refer
10 a picture on the opposite page which
shows the number of yards gained in
rushing by Yale in the first half and the
number of yards gained by Harvard’s
punting m the second. Then there 1s,
in the same picture, a good idea of what
the dining-room groundplan will look
like, with the stairs leading up out of it
into the second floor. Also a cross section
of the first bicycle blue-prints.

Working with this picture as a base,
you assume (just for fun) that the
microphone 1s actuated by a sine wave of

- &

From a photograph made for Porvran Radio
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sound, and furthermore (get this, now)
that the sine wave of sound gives a sine
wave of em.f. across the secondary term-
inals of the transiormer S.

All right. That s assumed.

Now. In order that the possible varia-
tion in the impedance impudence of the
grid-filament circuit of the modulating
tube may not produce distortion of the
ternunal voltage of the transformer sec-
ondary, a high resistance R of constant
value 1s permanently connected across the
sccondary to give the load circuit of the
transformer an essentially constant im-
pedance. That is, of course, provided
that there are no other bookings for the
hall on that night.

You can’t make me believe, however,

ONE OF AMERICA’S FOREMOST AUTHORITIES
ON RADIO PHENOMENA -
Prof. J. H. Moreccraft of Columbia University, engaged in experimental work om
vactum {ubes in his laboratory. He is the anthor of a book-twhich is tlre subject of
connnént it the accompanying fext. - o
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This graphic representation of the Heising scheme shows at a ylance not only the
nunber of vards gained by Harvard's punting in the second half of the football
ganie, but also how the dining-room floor plan will look with the stairivay and a

cross section of the first bicycle blue-prints.

that it-is as.simple as all that. There is a
catch. in .it_somewhere. And here it is.
Below we find: -
Avlc_r;ge value of I=0.08 ampere
Inductance of coil D=2 henries.

Now, of course, the ampere part is
clear enough. "And.so is the “2 henries,”
for that matter, but it does seem as if
Prof. Morecroft had picked a peculiarly
unhappy place for kidding. Probably he
would have liked to have gone on in the
same vein:

Inductance of antenna=6 ralphs
e.m.f. vector=3 theodores

In a way, this flippancy is character-
istic of the chief- trouble with Prof.
Morecroft’s book. It is just kid, kid, kid,
all the way through. Of course, we all
realize that every subject, even radio, has
its lighter side, but it does seem as if a
professor in Columbia University might
by this time be able to deal seriously and
soberly for at least ten successive pages
without recourse to gags and sure-fire
laughs.

If you have a spare evening and want
a good book to pick up and throw down,
“Principles of Radio Communication”
will suffice, but for solid instruction it is
much too light.

decrement of wave-méter—=14 georges.

ONE OF THE COMIN’G FUNCTIONS OF
AMERICAN UNIVERSITIES

“I am personally interested 1n the

market of radio extension education, as

I believe it to be one of the coming
functions of American universities.

R. H. Gopbparp
Clark Unitversity
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This Mechanical Monster Produces
a 30,000-Meter Wave

The higher wavelengths used in transatlantic radio communication, ranging from

10,000 1o 30,000 nielers, are made possible by ihe power gencrated by this Alexander-

son type of high-frequency allernator. Several of these whirling giants are used for

energising the antennas of the transmitting stations at Radio Central on Long Island,

New York. Its inventor, Dr. E. F. W. Alcxanderson, is here shown viewing Jis
remarkable brain-child.
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A PLAN FOR SPANNING THE ATLANTIC ON LOW POWER

At present transatlantic communication is carried on with high power on wave-

lengths up to 30,000 metcrs—waves which are inaudible. By using base-line antennas

about 220 miles long this communication may be carried on at still longer wave-
= fengths with waves tha! are audible,

THE COMING USE OF

Frequencies That We Can Hear

Experiments with andio frequency shoiws that its possibilities in

“earth telegraphy” have scarcely been realized.

Iis application

to the longer wavelengths is here pointed out.

By OSCAR C. ROOS

HE temptation at the present mo-

ment is to ignore the field which
‘modern high-power transmitting stations
are approaching—the 30,000 meter wave
and over; radio experimenters and the
electrical world in general are directing
their attention at present to very short
waves. IFor that matter very short waves
have been neglected for years; they have
been used only occasionally as scientific
tools in the laboratory, although Stone,
Ladd and Marconi have used the short-
est wavelengths—going down to two
meters,

But the long wavelength-—a wave, for
tnstance, nineteen miles long which does
not radiate until about five miles away
from the station—is sure to be of in-
terest.

The great drawback at present to the
use of such waves is the fact that the
radiant point, or rather cylinder, around
a station allows less and less energy to
flow out in the form of waves as the
field gets weaker. The balance goes back
to the antenna as the energy of a sta-
tionary wave, giving effects of distrib-
uted self inductance and capacity. This
is the reason why power wires radiate
very little energy at 60 cycles a second.
The radiant cylinder for a vertical power
wire under these conditions in New York
would pass close to Atlanta, Nashville
and Chicago—about 775 miles away.
With such a weak field the radiation is
immeasurably small.

It is worth while to dwell on the real
meaning of the radiant cylinder. It is

459
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A LONG WAVE ANTENNA SYSTEM
How the powerful high frequency alternators are connected to the multiple-
tuncd anteunas at Radio Central. Most of the antenna systems are pointed
in the opposite direction from the country with which they communicate.

a cylinder rather than a sphere, as rela-
tively little energy is radiated vertically;
and in any case the cotnparison is only
intended to indicate that the greater part
of the energy is traveling in a direction
parallel to the imaginary plane touching
the earth at the station. The use of the
long wave creates problems of ground
and dielectric losses which increase with
the wavelength and are produced through
direct induction by the stationary waves
set up in the antenna system and in sur-
rounding metallic systems, especially if
there are any short waves produced in
the form of harmonics.

It is more than probable that circuits
in which the natural wavelength is many
times as long as the greatest me-
chanical dimension, will be used in han-
dling long waves; this has heen done by
Alexanderson and others with the multi-
ple-tuned antenna. Most linear objects
when oscillating have a wavelength be-

tween 2.1 and 2.5 times their dimen-
sions ; thus the difference in behavior of
these two classes of circuits, used with
proper amplifiers for receiving, opens a
large field for experimentation.

It has been maintained. by French en-
gineers that the possibilities of audio
frequency have not yet been realized in

‘connection with “T. P. S.” or what is

known as earth telegraphy. Judging
from their work in the World War, an
antenna ten miles long would give reli-
able communication under average con-
ditions with another parallel to it—300
miles away overland.

Reasoning along these lines and bear-
ing in mind the much less favorable con-
ditions of transoceanic work, tkey be-
lieve that a ground antenna of about 220
miles in length, situated on' the French
coast, would provide excellent communi-
cation with a similar antenna in the
United States. .-
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Such a system is illustrated on “page
459. In this system the transmitting and
receiving wires should be near the shore
and arranged so as to be parallel, with
the ends grounded. They would have the
same natural frequency as the wave to
be transmitted, and undamped ivaves
would be used which could be heard
without a detector to rectify them. The
ratio of antenna length to range is now
more than 50 on land, but would be less
over the sea. _

It has often heen suggested that audio
frequency waves be used commercially
in “T. P. S.” For the average person
this would mean a wavelength greater
than 30,000 meters, although many en-
gineers can hear LY (the Lafayette sta-
tion at Bordeaux) on a 6-stage radio
frequency amplifier without a hetero-
dyne. The ordinary telephone dia-
phragm can be made to vibrate at these
high rates if the frequency coincides with
the nhatural overtones of the diaphragm.

If audio frequency waves were used
the detector tubes themselves might give
out a note; the Lafayette station, at 22,-
100 meters, gives out a frequency of
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13,630 cycles or about two octaves above
the top note of the piano. The wave-
length of this sound in air is about one
inch, and one engineer in a testing sta-
tion at Rockland, Maine, where signals
were being measured, could“hear these
acoustic waves in a room twenty feet
from the set.

The advantages of doing away with
detectors and audio amplifiers are obvi-
ous. If the telephone for transforming
sound to electric currents and vice versa
could be replaced by a device which
would have little or no mechanical inertia,
the problem of reducing static by acoustic
means to a neghgible amount would be
permanently solved and long distanse
radio communication at the longer wave-
lengths would be assured.

The use of such waves would call for
the introduction of reliable mechanical
relays, and if real rectifiers were com-
bined with them and the heterodyne prin-
ciple used to produce pulses at 10 to 100
a second, we could actually use tuned
relays for recording the messages. This
would minimize both static and inter-
ference to a large extent.

Underwoou & Unqc;wuud
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BAILING MUSIC FROM THE ETHER WITH A PAIR OF PAILS
A radio fan in Sheffield, England, has found that it is unnecessary to pur-

c_hase a loo
tin pails.

antenna as long as his garden is furnished with two ordinary
sing them as a literally “home-made” loop, he has had no trouble

in picking up music broadcast from Manchester and London.
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THE “OFF STAGE” MEMBER OF THE CAST :
In the wings—ijust out of “sight of :the audienée~—the annowncer and listener care-

fully regulate the wolume of the production as picked up

by the microphones. In

the circle is shown the pick-up speech amplifier box wnth the microphone switch
box on top of it.

Wagner by Wireless

The broadcasting of grand opera by transferring the sounds direct
from the stage to the transmitting station is developing into a

real art.

Practically all of the world’s greatest opera companies
are now broadcasting their performances—with the single excep-

tion of the Metropolitan Operain New York. How it'is being done
and the effect that it is having on the attendance is here told.

By WILLIAM H. EASTON, Pu.D. -

THE opening performances of the
heralded “Wagnerian Opera Festi-
val,” held at the Manhattan Opera
House, New York, this spring, were
poorly attended. Of course every Wag-
nerian devotee who could raise the price
was there. But as the empty seats testi-
fied, the general oublic simply was not
interested.

The management of the Festival was
worried ; financial disaster stared them
in the face. -

Then a sudden and remarkable change
occurred,

On Monday morning of the second
week, there was a riot around the box
office. Thousands of people crowded in
to huy seats. The management, entirely
unprepared for such a state of affairs,
had to summon the police to keep order,
From then on, “standing room only”
signs were hung out for each per-
formance. The season which was orig-
inally planned to cover only three weeks
was extended to seven weeks. A large
proportion of the audiences consisted
of those who were not familiar with
Wagner, as was shown by their ques-
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tions at the box office; while mail orders’
for seats poured in from peints at long

distances from New York.

What caused the change? _

Simply this. On Saturday night of
the first week, broadcasting station
WJZ of Newark broadcast the per-
formance by means of telegraph wire
between the auditorium and 'the station*
and continued to do so once a week
thereafter as long as the season lasted.
No better proof of the cultural value
of broadcasting is possible. People not
only enjoyed this superlatively good
music as they heard it by radio, but
they spent their money to hear more
of it.

Those of the radio audience who

*How the technical difficulties of doing this were
met was described in the article ““Symphonies by
Telegraph™ in PopurLar Rapio of February, 1923,
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could attend the operas in person did so;
those  who could not wrote to WJZ.

Though the daily’ mail of this station is

always large, it doubled and trebled dur-
ing the opera season.”. The most inter-
esting of the letters came from the Wag-
nerites who lived in remote places and
had picked up the operas unexpectedly.
Such an event to these people was a
far more joyful surprise than the
ploughing up of a pot of gold would
be

“As I was idly playing with my re-
ceiver last night,” wrote a Canadian,
“I tuned in a very fine soprano voice
singing Elsa’s Dream . from Lohengrin.
‘Good!" I thought. ‘I wish they would
give us more of that kind of music’
Suddenly something happened that made
me jump to my feet. I heard trumpets
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HOW THE MICROPHONE SWITCHBOARD AND
AMPLIFIER ARE CONNECTED

The switchboard can pick out one particular microphone which is nearest the

singer on the stage by merely “flipping a lever”

The sounds picked up and con-

verted into electric currents by the microphones are amplified to the correct

volume by the apparatus in the speech amplifier box, and the amplified currents

are sent over wires through the city, under the river on a submarine cable, up on the

pole lines again and out to the station in Newark, where they are re-amplified a

number of times and are used to control 5 quarter- kilowatt modulator vacuum tubes,

which in turn control 4 quarter-kilowatt oscillator vacuum tubes, which furnish the
radio frequency encrgy to the antenna System.
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A PICK-UP AMPLIFIER BELOW THE STAGE

Here the operator and announcer listens i on a pair offreccivers and controls the
volume of pick-up, so that it is brought to the cars of the listening audience with
the proper tonal valucs.

in the accompaniment! Was it pos-
sible that I was,listening in to an actual
performance of the opera? I held my
breath in.expectation until the chorus
that follows the solo confirmed my
hopes. I called my wife. She listened
for a moment and then phoned excitedly
to two musical friends. For the rest
of the evening we four sat drinking in
the superb music we had all heard so
often years ago but hardly expected
ever to hear again. Yet it came to us
in these Canadian wilds, every note and
every word of it. And the announcer
tells us we are to hear more! How
Wagner lovers all over the country must
be thanking you!”

But many who had never heard Wag-
ner before were hardly less enthusiastic.
“I am an opera goer,” wrote one, “but

I have always mtentionally " dodged
Wagner. Too highbrow for me! But
from now on, it’'s Wagner for me!”
The average listener will, however,
undoubtedly be at loss to understand
this- feeling. Wagner is more or less
of an acquired taste, and his music-
dramas rarely appeal to. those who do

not understand the dramatic action or

the meaning of the music. But radio
provides an ideal ‘method of learning
just these things. The next time a
Wagnerian opera is broadcast, read in
advance a Wagnerian handbook (which
may be obtained from any public library
or music house). This will give you
the story of the opera you are to hear,
and explain the themes which run
through the music. These themes, each
of which has a meaning, are for the

”
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most part simple melodies which can be
played on the piano with one finger,
but they are used by the composer to
produce the most marvelous effects.
Provide yourself also with a libretto of
the opera (which can be obtained from
music houses for twenty-five cents) or
better yet, a piano score, which can be
found in almost every public library.
Thus equipped, you will be able to fol-
low both the action and the music.
Technically, the broadcasting of the
operas proved to be difficult. A per-
fect balance must be kept at all times
between the orchestra and the voices, as
they are equally important. But the
powerful fortisstmos of the full orches-
tra tended to drown out the singers;
while the immense lung-power possessed
by all Wagnerian singers tended equally
to drown out the beautiful pianissimo
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passages of the orchestra accompaniment.
To add to this complication, the
acoustics of almost all theaters are un-
suitable for broadcasting; and unless
special preventive measures are taken,
there is invariably a blurring of the
sounds due to echoes. Circumstances
over which the broadcasting station had
no control prevented preliminary experi-
mentation, and its engineers had to
trust to their best judgment in placing
the microphones. In consequence, the
broadcasting of the first operas was not
all that could be desired, but the im-
perfections were carefully studied and
steps were taken to eliminate them. By
the time the fourth opera was sent
out, however, everything was working
smoothly, and in the judgment of com-
petent critics the -performances there-
after were remarkable achievements.

Dorien Leigh, London
AN INSTRUMENT THAT RECORDS AND ANALYZES SOUND WAVES

This apparatus, the invention of Prof. A. M. Low, of England, readily distinguishes

sounds which are so much alike that the human ear cannot perceive their differ-

ences—one more instance where science has produced o machine more sensitive than
the human organs of perception.

T
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TH1S department is conducted for the benefit of our readers who want expert help
in unravelling the innumerable kinks that puzzle the amateur who installs and operates
his own radio apparatus. If the mechanism of your equipment bothers you—if you
believe that you are not getting the best results from it—ask THE TEcuNICAL Epi1TOR.

THE flood of inquiries that has poured in
upon the Technical Editor has not only
furnished evidence of the need of this depart-
ment, it has also necessitated a system of
handling the correspondence that will insure
the selection of and answer to only those
questions that are of the widest application and
that are, consequently, of the greatest value to
the greatest number of our readers. Qur cor-
respondents are, accordingly, asked to co-oper-

ate with us by observing the following requests:

I. Confine each letter of inquiry to one
specific subject,

2. Enclose a stamped and self-addressed
envelope with your inquiry.

‘3. Do not ask how far your radio set should
receive. To answer this inquiry properly
involves a far more intimate knowledge
of conditions than it is possible to incor-
porate in your letter.

In justice to our regular subscribers, the Technical Editor is compelled to
restrict this special service to those whose nawmes appear on our subscrip-
tion list. A nominal fee of 50 cents is charged to non-subscribers to cover
the costs of this service and this sum must be enclosed with the letter

of inquiry.

QuestioN: What does the grid leak
do in a vacuum tube receiver? I have
never seen any explanation of what
this instrument is for, but I notice that
all sets seem to be provided with it.

' ALBERT THOMAS

ANSWER: We take it for granted that
you understand that it is the alternating
negative and positive charges on the grid of
the detector tube that cause the fluctuations
of plate current that actuate the telephones.
Briefly, when the grid is charged at a nega-
tive potential by an incoming impulse, this
charge on the grid repels the negative elec-
trons trying to cross from the filament to
the plate; this causes a reduction in plate
current. When the grid is charged with a
positive charge the electrons from the fila-
ment are attracted strongly toward the grid
and plate; this causes a great increase in
plate current. When no signals are being
received, the electron flow from the filament
is continuously causing the grid to be
charged negatively, and if this condition
were to continue the plate current would
eventually cease. To prevent this the grid

leak is placed so that the negative charge on
the grid may leak off when it becomes ex-
cessive. The resistance of the grid leak de-
termines the maximum negative charge that
can accumulate on the grid; when a charge
tends to increase above the maximum value
for the resistance that is used, the grid leak
allows the excess to leak off, This keeps the
iree negative grid potential at the correct
value for best operation as a detector.

-

* ¥ X

QuEsTION: I have a regenerative re-
ceiving set with which I have been able
to pick up long distance stations from
time to time. My worst trouble seems
to be that my set oscillates too much.
How can I cut this down?

J. B.

ANswerR: You may reduce the strong
oscillation in your set by one of three meth-
ods: by not turning up the detector filament
rheostat quite so high; by using a lower
plate voltage on the detector tube: or by
using a grid condenser of a lower capacity.
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—among them the famous Royal In-
stitution of London,

Bose’s announcements that metals
wince under blows, that they become
torpid when frozen, that they can be
narcotized like a living animal, and
that they become weary from mechani-
cal abuse were so astounding that they
were long unappreciated at their true
scientific value.

Similarly, his investigations of plants
(conducted purely from a physicist’s
point of view) which revealed the whole
mechanism of plant responses to heat,
electric currents, ether, and mechanical
shock - were long incomprehensible to
ologists familiar only with the micro-
scopic method of studying living tissues.
His instruments are of marvelous del-
wcacy. With their aid he reveals the
death-throes of a carrot, measures the
voltage of a single pea, makes a cabbage
leaf visibly shudder with pain and causes
a geranium literally to start when a
door is slammed.

Bose first drew attention to himself
soon after Hertz had experimentally

THE EFFECT OF ETHER ON A
GERANIUM
A graphic record, as made by the crescograph,
of the reactions of a live plant which had been
“put to sleep” by ether and then awakened.

HOW POISON AFFECTED A
VEGETABLE

In this 1ustance the vegetable was put fo death.
Note the cffects of the drug, as shown by the
gradually lessening response of the reactions.

proved the existence of the waves which
are now practically applied in radio coni-
munication. Those were the days when
the coherer was the most efficient de-
tector known.

Bose succeeded in producing waves of
a length so short that he bridged the
gap between the heat waves of the
spectrum and Hertz radiations. He de-
vised a detector far more sensitive than
the familiar Branly coherer—a detec-
tor which depended not upon metal
filings or powder but upon fne wire
springs, adjusted with a thousand regu-
lar contacts and under the control of
a screw, This detector proved to be far
more . sensitive than Branly’s coherer.

He made one of the most exhaustive
studies on record of the optical proper-
ties of the Hertzian waves—work which
was commented upon with admiration
m this country by Dr. Kunz of the
University of Ilinois,

During the course of these experi-
ments Bose conceived the idea- of con-
structing an artificial sense-organ which
would have a range of sensitivity far
wider than that of any known eye,
photographic plate or radio detector—
something which not only would sec
visible rays but the invisible rays with
which we deal in radio.

So he devised such an artificial sense-
organ.

When he placed before it a glass of
water—the equivalent of the eye’s aque-
ous humor—all electric and heat ravs
and some ultra-violet rays were ab-
sorbed, as they are’ by the human eye.

The brain of this eye was a galvan-
ometer. When he removed the glass
of water the “eye” becaine exceedingly
sensitive to radio and heat waves. In-
stead of marveling at his own ingenuity
Bose simiply remarked:

“Perhaps we do not sufficiently ap-
preciate, especially in these days of
space-signaling by Hertzian waves, the
importance of that protective substance
which veils our sense against insuffer-
able radiance.”



THE DEATH-THROES OF A CARROT

This oscillogram shows the crescograph response of a carrot before and during

a period that it is subjected to chloroform. At the left is shoum the normal re-

sponse and to the right is shown the response grouing weaker and weaker as the
plant expires.

MACHINES THAT RECORD

The Voltages of Peas

Tue subject of the following article, Dr. ]J. C. Bose, has been all his
life a storm center of scientific controversy. His revolutionary ideas of
the nature of plant life and of the ways in which plants respond, by nicro-
scopic movements, to injuries and to disturbances of their surroundings;
his almost inystical interpretation of some of his delicate physical experi-
ments, have brought down upon him some criticism from many oif the
more material-minded students of plant physiology. But all of Dr. Bose's
critics credit him with being an extraordinary successful designer and
manipulator of physical instruments. His apparatus for detecting minute
movements and electrical changes in plants is, admittedly, the most delicate
that has ever been built. The radic world, which was, as Mr, Kaempffert
points out, one of the first fields of Dr. Bose's work, suffered a serious
loss when his inventive genius was turned away from it into the investi-

gation of the properties of living matter.—EpiTor

By WALDEMAR KAEMPFFERT

IR JAGADIS CHUNDER BOSE

(pronounced Bo-zay) is an extraor-
dinary figure. He is the first oriental
who has won for himself a command-
ing place in modern physics.

Here is a devout, intensely religious
Bengalese of the purest blood who has
perfected the most delicate instruments
for accurately measuring the reaction of
plants and so-called “dead” metals to
alcohol, ether, heat, light, and fotces of
every imaginable kind, and who has laid
bare the molecular mechanism of living
and “dead” matter’s reaction to a hun-

dred different stimulants and thus upset
our time-honored notion that orientals
in general and East Indians in particular
are much too metaphysically inclined to
conduct research in the modern scien-
tific spirit.

Not only has Bose opened up an en-
tirely new realm in physics but he even
regards his startling discoveries as a
scientific confirmation of the traditional
doctrines of his people. His work is of
such importance that it has been at last
adequately recognized by the leading sci-
entific societies of Europe and America

445



444 POPULAR RADIO

Hollinger, N. ¥,

T he Man With a Radio Eye

Or all the experimental work done by the East Indian scientist, Str Jagadis

Chunder Bose, none has been more remarkable than his creation of what

is, in cffect, an artificial sensc-organ that is infinitely more responsive to

the certain rays with which we deal than is the ordinary photographic
plate or the human eye.
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prevent the panel from slipping when in
use. If you have any trouble in working
at these things with the upright and con-
tact-rod in place, you should remove them -
as soon as the position for the crystal
holder is marked. '

Finally, assemble the crystal-holder
as shown ‘in Figures 7 and 8, place the
crystal in it and clamp it tightly ; the de-
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tector is then ready to connect and use.

By keeping a slight tension on the
spring washers under the thumb-nuts, the
parts may be moved for “feeling” “and
yet will not be jarred out of position. By
tightening the nuts the parts may be se-
curely locked in any position desired. The
whole affair is very compact, as the base
i1s but four inches square.

What Radio Is Doing for the Farmer

|

In none of the many fields into which radio has entered does
it promise to render more essentially practical and valuable serv-
ice to so many people as in the field of agriculture. How the

government authorities are broadcasting specific information
concerning the planting, raising, packing, shipping and marketing
of farm products will be told in a near issue of PopuLar Rabio.
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A RADIO STATION WITH SIX CYLINDERS

When Mr. and Mrs. J. C. Davenport of Indianapolis, Indiana, set out in their
radio-equipped automaobile on a 40,000-mile state to state pilgrimage, it was both to

cnjoy a vacation and to demonstrate the usefulness of radio on tour.

How

they succeeded may be judged from the crowds that gathered to hear the radio
entertainment they furnished whenever they stopped.



POPULAR RADIO

QuestioN: What is the proper re-
sistance for a potentiometer used with
the radio frequency amplifier to stabilize

the grid circuits?
e grl fret F. B. Lozier

ANSWER: A potentiometer of 200 to 300
ohms resistance will be best. This high re-
sistance will allow only a small flow of cur-
rent from the “A” battery and will not run
it down perceptibly.

* k%

Question: What is the correct vol-
tage for a “B” battery to be used on
the plate of the detector tube for long

distance reception?
P L. JouNsoN

ANswer: This depends upon the type of
tube you are using. With a soft detector
tube, 1614 to 2274 volts on the plate will
give the best results. In that case, use a
tapped “B” battery and test out the set on
distant signals with different voltages be-
tween these two values until the best is
found. For extremely loud signals from
local stations it is best to use a hard tube,
with about 90 volts on the plate. This will
give a great deal of strength. It is not good
for weak signals, however, as the tube is too
unstable and will burst into oscillation.
When a hard tube is used for distance, it is
best to use 2214 to 45 volts on the plate.

* k *

QuesTioN: Please give me a diagram
of a simple reflex circuit for one tube
and a crystal detector. ILet me know
also what instruments I will have to
obtain to construct the set.

C. G. Roos

467

ANSWER: A circuit is shown in Figure 1
which will be suitable for you to use. The
parts used in the set are as follows:

L1 and L2—primary and secondary wind-

ings of a variocoupler;

VC—vanable condenser, 0005 mid.;

AFT—audio frequency amplifying trans-

former;

RFT—radio frequency amplifying trans-

former;

R—rheostat, 5 ohms;

Det—crystal detector;

Cl—fixed condenser, .0005 mfd.;

C2—fixed condenser, 0005 mid.;

Tel—head telephones, 3,000 ohms.

The set is tuned in the ordinary manner
and the crystal adjusted to the most sensi-

tive spot.
£ * %

QuEsTION: Are 201-A vacuum tubes
suitable for use in my super-regenera-
tive set that I built according to the
specifications in the November issue of
PopuLAaR Rapio? At present I am
using Western Electric tubes, but they
are getting old and I want to be pre-
pared to replace them,

Leroy HETZEL

ANswer: The new 201-A vacuum tubes
which take but a quarter of an ampere of
current for the filament are exceptionally
well suited for this use; they will give just
as good results as the tubes you now use.

* % *
Question: I have a small set. Would
it be best to use a pair of telephones
attached to a horn or a regular loud-

speaker? J. A.

ANswer: A loudspeaker would be best.

O

AFT

iy
S=ve
""" 'E
)\
-4 - 4+
1 sH——a ool
-nu wgn

FIGURE 1

A simple reflex set with one tube and a crysial detector.

o



o

468 POPULAR RADIO

Y
o

Ly Lg

=

128
X

L L =

"‘*III
S

—

I
R,
et
o

&'

e

[

QuEestioN: Please show me a hook-
up of an Armstrong super-heterodyne
receiver that uses three stages of re-
sistance-coupled radio frequency ampli-
fication and two stages of audio fre-
quency amplification. I would like also
a list of the special parts needed to
build such a set and any other informa-
tion that will help me. I have built
quite a few sets which embody numer-
ous hook-ups and have had good re-
sults on the whole, but I have heard
that this is the best and most selective
circuit there is.

LEE BARTINDALE

ANswER: An eight-tube super-heterodyne
circuit is shown in Figure 2. The designa-
tions on the diagram refer to these parts:

L1—honeycomb coil, L-35;

L2—honeycomb coil, L-50;

L3—honeycomb coil, L-25;

L4—honeycomb coil, L-50;

L5 and L6—honeycomb coils, L-300;

L7 and L8—primary and secondary coils
of radio frequency transformer that have
3,000 to 5,000 meters range;

VCl—variable condenser, .001 mfd.;

VC2—variable condenser, .0005 mid.;

C—mica fixed condenser, .0005 mfd.;

Cl—mica fixed condenser, .001 mfd.;

R—rheostats, 5 ohms;

Rl—grid leak, 2 megohms;

R2—resistance unit, 100,000 ohms;

AFT—audio frequency transformers.

Hard tubes are used throughout.

First light up all the tubes to the correct
brilliancy and then closely couple all the
honeycomb coils; now make adjustments
with the two condensers across the coils L5
and L6 until the input circuit of the amrli-
fier is tuned to the best wavelength for the
amplifying transformer L7 and L8. A wave-
meter . will be found of great assistance to
get this initial adjustment. Now tune the
antenna circuit and the secondary circuit to
the correct wavelength by means of the con-
densers VC1 and VC2, and rotate the con-
denser VC2, which is connected across the
coil L4, At two adjustments of this con-
denser, the static and signals will come in
loudly. Finally loosen the coupling between
L5 and L6 and re-tune with the two variable
condensers of that circuit until the signals
are strengthened and clarified. Adjustment
of the filament currents may now be made,
and for changes in wavelength the only
other variables will be the primary and sec-
ondary condenser and the heterodyne con-
denser.

If a loop is to be used with this circuit it
may be connected in place of the coil L2. In
this case the outdoor antenna, the coil L1,
and the antenna tuning condenser VC1 will
be eliminated.

* kX%

QuesTion: Is there any type of loud-
speaker that does not use a horn? If
so, how does it work?

C. H. G

ANsSwEeR: There is one manufacturer who
makes a loudspeaker that propagates sound
waves in free air directly, without the use of
a megaphone, horn, or other acoustic ampli-
fier. This is made possible by the use of a
large flexible diaphragm, conical in form
and made of paper, which produces sound
waves that correspond substantially in rela-
tive amplitude as well as in pitch to the orig-
inal sound waves. It is claimed that the dis-
tortion which is usually found in a horn,
where violent air disturbances are generated
in a confined space, is eliminated with this
instrument.
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FIGURE 2

The f_'amou.s Armstrong super-hcterodyne receiver; it uses two detecfor tubes, one
oscillator tube, three radio frequency and two audio frequency amplifier tubes.
N

QuEesTioN : What is the correct capac-
ity for a variable condenser in series
with the primary coil of my wvario-
coupler and for a variable condenser
across the secondary coil of my vario-

ANswer: Seven-strand No. 14 copper
wire is best. Solid wire of the same size
may be used, but the greater surface of
stranded wire makes it give better results.

* Kk %

QuEesTioN: Please send me a diagram

coupler? I want to have a tuning range of a regenerative single-tube circuit that
of from 200 to 500 meters so that I will will not be seriously affected by body

be able to tune in both amateur and capacity while 1t is being tuned.

broadcasting stations.
CIIARLES STEWARD

ANsSwWER: The variable condenser in the
primary circuit should have a capacity of
o 001 mid.; the variable condenser shunted
' across the secondary should have a capacity
of 0005 mifd, and should have & vernier at-

tachment for fine tuning.

* %k %

QuEesTioN: What kind of wire should
I use in my receiving antenna?

A. CroMWELL

- ANswgr: The circuit is shown in Figure
3. The antenna circuit is tuned by the
tapped coil L, and the variable condenser
V{1 which has a capacity of .001 mfd. The
secondary circuit is tuned by the variable
condenser VC2, .0005 mfd. and the vario-
meter Varl, and the regeneration is con-
trolled by the variometer Var2. The rotary
plates of the condenser VC1 should be at-
tached to the ground wire. GL is a grid
leak of 2 megohms, and GC is a mica fixed
condenser of .00025 mfd. capacity. The by-
pass condenser C should be of approxi-

J. J. AMes mately .001 mfd. capacity.
GL
: | || |
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Ly VAR, VAR,
s FIGURE 3
e A single-tube regenerative receiver that enables great sharpness

of tuning.
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FIGURE 4
A hook-up for two stages of radio frequency, a detector, and two stages of
L00P audio -frequency, to be used with a loop antenna and a loudspeaker.
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QuesTioN: Please draw a diagram shown a tap on the “B” battery; this will al-~

that shows how to connect the following
instruments so as to have two stages of
radio frequency amplification and two
stages of audio frequency amplification
with a vacuum tube detector:

1 loop antenna;

4 amplifying tubes;

1 detector tube;

5 rheostats;

2 potentiometers ;

“A” and “B” batteries;

1 grid condenser, .0005 mfd.;
1 grid leak, 2 -megohms ;

1 Western Electric loudspeaker,
type 10-D;

2 G. E. radio frequency trans-
formers:

2 All American audio frequency
transformers;

1 Federal jack;
1 variable condenser, .0005 mfd.

Please show clearly what to do with
the potentiometers.
RoBErT DENTON

Anxswer: In Figure 4 you will find the
proper circuit for connecting these instru-
ments. The potentiometers are used to keep
the grid at a correct negative potential that
will permit the greatest amplification possible
without oscillation in your tubes. We have

low you to use a soft tube for the detector if
vou so desire. You did not state what size
loop you intended to use; we advise a loop
three feet square wound with 12 turns of
wire spaced %-ir;ch.* "

QuesTion: Can I mount one stage of
audio frequency amplification on the left-
hand side of my receiving set and the
other stage on the right-hand side? This
will give my set a balanced appearance
and will improve its looks greatly.

A. F. CLark

Answer: This would not be advisable,
The audio frequency apparatus should be
grouped together and the radio frequency
apparatus should be grouped together. A
good arrangement is to place the tuning in-
struments_at the left of the panel, the de-
tector in the center, and the audio frequency
apparatus at the right. Never place the ampli-
fying transformers near the tuning appara-
tus; the iron cores will be certain to cause
loss of tuning efficiency.

* ok ok

QuestioN: I want to add radio fre-
quency amplification to my set for “DX"”
reception. I have a loop antenna. What

is the least number of stages I should

?
use! Hagrry KANE

Answer: Use at least two stages. This
will bring in local stations with good volume
and clarity ; at the same time it will amplify
the “DX” enough.
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AL TRANS. AE TRANS.

QuEsTioN: Please give me a hook-up
showing how to add one stage of radio
frequency amplification to the circuit
shown in Figure 4, on page 212 of the
Noverber issue of PorPULAR Rabio.

AUsTIN FARMER

Answer: The diagram in Figure 5 gives
you the information you require. The extra

VAZR/OCOUPLER

LOUD SPEAKER

parts needed for this hook-up are as fol-
lows:

Ri—filament rheostat;

1—hard vacuum tube;

P—potentiometer, 200 to 300 ohms;

RFT—radio frequency ampllfymg trans-

‘former

2—"B” batter1es, 2214 volts each;

C—fixed telephone condenser.

The tuning of the set will be by the same
p(xi?ic%dure as before the amplification was
added.

N

Ve

N|

FIGURE 35

A hook-up for one
stage of radio
frequency with a
————  vacuum tube de-
tector.
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HEeLp vour neighbor. If you have discovered any little Kink that helps to climinate
trouble tn your radio apparatus, or if while experimenting with the connections of
your set you should run across some interesting phenomenon, or if you should dis-
cover some new hook-up that gives better results—send it to the “Listening In” page.

The New Broadcasting
Schedule

O divide the entire United States

into fifty districts and to give each
a first-class broadcasting station with
sufficient power to completely cover that
district:

To assign a band of wavelengths all
the way from 220 meters to 545 wmeters
for broadcasting purposes to be distrib-
uted among the stations:

That, in brief, is the major benefit
resulting from the Conference of the
National Radio Committee in Washing-
ton which ended on the 24th of
March.

Previously, most of the 500 bread-
casting stations in the United OStates
were concentrated around the three
wavelengths 360, 400 and 485 meters.
As a result of the most recent recom-
mendations it will now be possible to
assign to the majority of stations in-
dividual wavelengths and to divide the
stations into two classes.

The most powerful stations will be in
Class “B” and will embrace stations for-
merly in Class “A” and Class “B.”

The new Class “A” stations will have
an output up to 500 watts in the antenna
and will use wavelengths between 222

and 286 meters. . ' .
The new Class “B” stations will have
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an output between 500 and 1,000% watts
in the antenna and will use wavelengths
between 300 and 545 meters. These
stations are subjected to special regula-
tions to insure the quality and continuity
of their program.

Class “C” stations will be stations
who wish to continue on 360 meters.
No new Class “C” licenses will be
issued. )

By “staggering” stations over the
country, it will be easily possible to con-
tinue broadcasting without the discour-
aging interference now experienced.

During the recent hearing, the writer
brought out the fact that 90 percent
of telegraphic interference which broad-
cast listeners experience results from
American-owned or controlled ship sta-
tions, on wavelengths around 450 me-
ters. In line with this observation the
use of the 450 meter wavelength by
ship stations is to be abolished between
700 and 11.00  P. M, local standard
time. At the same time every effort
is 10 be used to get the companies con-
cerned to alter the adjustment of their
equipment in order that the traffic which
is now handled on 450 meters may
be shifted to wavelengths between 700
and 800 meters, a band of wave-
lengths having been secured in this
zone through relinquishment of seldom
used wavelengths previously reserved
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for the use of government stations.

Provision is also made for a new
field of radio telephone service—ship
to shore service—which would enable
persons on.shore to talk to those aboard
ships. This correspondence will take
place between 800 and 952 meters and
between 1,053 and 1,277 meters.

It has also been decided that the
reading of telegrams or letters by broad-
casting stations should be permitted,
providing the text matter is of gen-
eral interest, and so long as the signer
of the letter or telegram is not ad-
dressed in person. Also that the re-
broadcasting of a program from dis-
tant stations is to be permitted as a
service only on a broadcasting wave-
length and with the authorization of
both the original broadcaster and the
Department of Commerce.

The present scheme differs in many
respects from that one outlined by the

Pacific and Atlantic

Radio Committee a year ago, in that
no provision for broadcasting on wave-
lengths above 600 meters is made. As
is quite generally known, the absorp-
tion, reflection, and refraction of radio
waves of the higher frequencies (600
meters and below) is very marked.
The effects are generally termed as due
to “freaks” or to “fading.” There are
many less thickly populated sections of
the country which might perhaps be
better served if the broadcasting were
done on wavelengths above 1,000 me-
ters due to the comparative absence
of the transient phenomena mentioned
above. But, it must be said that con-
sidering the extreme complexity of the
problems to be solved, the Radio Con-
ference has accomplished some very

.important results and all who are inter-

ested should feel no hesitancy in giving
credit where credit is due.

Paur F. GopLey

THE EXPERTS WHO RE-ARRANGED THE WAVEBANDS
: FOR BROADCASTING R

In order to mect the emergency crcated by the failure of Congress to pass the
W hite Radio Bill, and to establish temporary measures that may bring order out of
the confusion caused by 580 broadcasting stations, Secretary Hoover called wpon
these men for advice. Here are some of the advisors (left to right): C. Francis
Jenkins, Paul F. Godleg, Hiram Percy Maxim, F. H. Schnell and Major General

George

Squier—all contributors to PopuLAR Rabro.



474 POPULAR RADIO

1t i ZoNE 2
Cities Get SpeC1aI Wavelengths g{tpsburgll.llan ................... eerenes 326,
5 1cago, I, . ..o ettt inenennenaneas 448
1 1 ) Davenport, lowa
NE of the immediate resu_lts of the  Dav A HooacoBooooasssponasca 484
recent conference of radio experts Detroit, Mich. — 1.....ooieieiiienieen. 517
. . . roorn, Mich.
in Washington was the allocation of  Cleveland, 0. )

. N Toledo, O. teseenenan tesessssschanes 390
special wavelengths to broadcasting sta- Cincinnati, O. ....v...... ceeeereaeaeaens 309
2 ang Madison, Wis, .
tions of the Class B group by cities—a  ajineapois, Minn, foouens 00500000ag00as ALY,
system that promises to establish the Reserved: (2%4), 345, ;65)-3
\‘.h01e broadcaSting Situation on a baSiS Atlantn. Ga ......... ...(.)I.v.l‘:............-- 429

1 Louisville. Ky..ovieeieieietneranecnnaesns 400
t]l]]at \V]]] be dgrea,:p]y to t:.le -ad\'rgntage 0: 'giemﬁhis, T\t?[nn .......................... ggg
a o signihcance t. Louis, Mo....einiiernnrnnnnnenanaes

_ concerne ¢ real Sigl O Reserved: 300, 316, (353, 375, 462, 333,
this step will be described in PoruLAr ZONE 4
Rapio by John V. L. Hogan, in a fol- Lincoln, Neb...... Ceeisereesnaprentoiaas 341
g f - Kansas City, Mo.................0 L., 411
lowing issue. Tefferson City, Mo.cuoouen.. PP 441
Dallas, Tex. . 1 iieieennn, 476
Zone 1 g::;t Anc;:!u‘i'o e':l(".ex ....................... 385
v Denver, Colo. (ReServed)..veeensesenennn 323
Ci Wazﬁ?length ™ Omaha, Neb 527
ffJ' cters + A 009080000 NEPAARLE AL
Springfield, Mass. eeeteeaeeiea. 337 Reserved: (3613, (391); 396.
Wellesley Hills, Mass.§ *"*~ ZonE £
']S‘Chc“chtag'Y9 N' \’o B0a0000000000a000 380 %eattlle,d “’65]1 ................ sesssssnne e :gg
roy, N, X, rtland, %09 0p 0000000000 0300 Q0000000
1 r o N k N 45?: S:It Ll.;kc City, Utah....... P §
New York City and Newark, N, J......... 492 San Francisco, Cal.......... A0QeB0000 00 igg
Philadelphia, Pa. «eveveveernnnnns N Los Angeles, Cal............s erennnaes 399
Washington, D. C....vevevseecrennnnnces 435 San Diego, Cgl ......................... . 536
Reserved: 303, 319, 469, (3573, (288y. Reserved: (297), 330, (349), (370).

LESSONS FROM A LOUDSPEAKER

Just to show that classes in school may be conducted by radio—perhaps in many

schools simultancously—the Haaren High School in New York recently staged a

demonstration during which problems were transmitted from WI1Z, and the answers
were given after a proper interval, so that the pupils could check up their work.
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THE BEST AMATEUR SENDING AND RECEIVING SET
IN THE COUNTRY

Once a year the Hoover cup is awarded by the Department of Commerce to the

radio amaieur who owns the best apparatus for both transmission and reception

and the major portion of which is home-made. The award for 1922 has just been

given to Frederic R. Ostinan of Ridgcwood, N. J., whose call letters 20M will be
recognised by the amateurs throughout the country.

How Broadcasting Is Getting
Started in England

QUARTER of a century and more

ago, when “wireless” was a term
that was known to only a small group of
experimenters, Mr. A, Frederick Collins
was demonstrating successfully his first
radio apparatus. It is of particular in-
terest, therefore, to learn from such an
experienced old timer of the present be-
ginnings of the popular interest in broad-
casting in England. Mr. Collins writes
from the Authors’ Club of London:

Broadcasting has heen in the melting pot
for the past year but it has now been poured
out into a bright, concrete ingot. This long-
desired and highly satisfactory result is due,
primarily, to the efforts of the amateurs who

Y

were members of the Wireless Society of Lon-
don, but whose scope has recently been ex-
tended to include all of the other amateur
wireless organizations of Great Britain and
which are now included under the name of the
Radio Society of Great Britain.

The Wireless Society of London was or-
ganized ten years ago at the home of a well-
known amateur, René H. Klein, of West Hemp-
stead, who originated the idea of it. He had
the foresight to realize that there was bound
to develop more or less friction between the
amateurs and the Post Office* authorities, un-
less some sort of co-operation could be estab-
lished between them.

A few months later the society was ex-
panded to include all the other local wireless
clubs which were then springing up all over
the country. A number of workers who stood
high in the art of wireless were chosen Vice-
Presidents and from these a President
was elected—Mr. A. A. Campbell Swinton,

. *The Post Office controls all forms of communica-
tion in Great Britain.
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F. R. S., who held the office for a period of
seven years, although for four of these the
society was in a state of suspended animation
due to the war,

But between the time of its organization and
Great Britain’s entry into the war, a large
number of the best type of wireless amateurs
had enrolled as members of the society. In
those early days apparatus for sending or
receiving was not so easily made or procured
here as it is now. Few amateurs owned their
own sets; instead, a number of them would
club together, hire a room, install the apparatus
and own and operate it jointly. In this way
the members of the Wireless Society of Lon-
don raised a fund, bought a wireless set and
installed it in a clubroom that was open to
members. At the beginning of the war the
aerial had to be taken down and the apparatus
was officially sealed, but classes in the Morse
code were held and expert advice was given
to all members who wanted it.

Curiously enough when the war was over
the Post Office authorities were reluctant to
grant permission to the society to resume its
active pre-war operations, and it was not until
1919 that a committee was appointed to formu-
late a plan so that the station could again be
re-opened ; this was accordingly done and the
desired permission was obtained.

During the war, however, amateur wireless
societies sprang up like mushrooms and the

© Dorien Leigh, London

Wireless Society of London got busy in the

effort to bring them all into one fold. .

At the present time there are about one
hundred and twenty-five societies affiliated with
this parent organization. _

The first broadcasting to be done in Great
Britain was done by the amateurs themselves.
In the London district nearly every evening
in the week during the past two years there
has been broadcast entertainment of some kind;
indeed, so prevalent had amatecur broadcasting
become in 1921 that the society had to call
together all of those who held transmitting
licenses in and around London in order to
regulate their programs so that the interference
of the sending stations would be reduced to a
minimum. _

In the same year another conference of the
society was held. The new president, Dr. J.
Erskine-Murray, at that time asked the Post-
master-General to give the Marconi Company
—who stood ready and willing to do it—per-
mission to broadcast a weekly program. After
some six months elapsed this request was re-
fused. Here, then, was a test for the strength
of the affiliated wireless societies. The secre-
tary of the Wireless Society of London sent
out a petition to the various societies through-
out Great Britain which asked the Postmaster-
General to grant permission to the Marconi
Company to broadcast a weekly program.
This petition was signed by the presidents of

A RADIO SET WITH AN ENGLISH ACCENT

* The distinctly foreign appearance of this apparatus is apparent at a glance to the
American amateur. Note the receiving equipment (on the left) for reception on

2

high and low wavelengths, and the “theymionic tubes,” for transmitting, on the

large gabled cabinet at the right. Both receiving ond sending stations in England

require govermment licenses, which are issued only to stations that use British-
made paris.

¥
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A LOUDSPEAKER THAT WAS HEARD FOR MILES

When the president of a large manufacturing company recently sailed from Neso

York, he was bidden farewell by his employees by means of this gigantic instru-

ment that bellowed messages and songs to him from the roof of the office building.
Radio fans who use amplifiers will recognize how the stunt was done.

sixty-three sotieties. Before a fortnight had
elapsed the desired permission was granted.
Within another fortnight the Marconi Com-
pany began to broadcast a musical program
every Tuesday night. Immediately there was
a great demand for wireless receiving appa-
ratus. It was a good rule for it worked both
ways in that as the number of users of these
sets increased the greater the necessity grew
for more broadcasting stations; further, and
even more important, the wireless enthusiasts

who lived beyond the range of the London

broadcasting station wanted cities nearer to
them to have similar stations.

Now there are six large British electrical
companies who had the financial backing, the
engineering brains and the electrical equip-
ment to operate broadcasting stations if they
chose to do so, If all of them had entered
the field independently chaos would have cer-
tainly followed. These six big companies are
the Marconi Wireless Telegraph Company,
the British Thompson-Houston Company, the
Metropolitan-Vickers FElectrical Company, the
General Electric Company and the Western
Electric Company.

To prevent the confusion that necessarily
would have resulted had each of these com-
panies operated its own broadcasting station
the heads of them decided to organize a com-
"pany which would be devoted solely to broad-
casting; thus it was that the British Broad-
casting Company, Ltd., was organized. Of this
Lord Garrisford was made the chairman.

This new company has just acquired the
license for the erection and operation within
Great Britain and Ireland of stations as a
public service for broadcasting by means of
wireless telegraphy and telephony. News, in-
formation, concerts, lectures, speeches, weather
reports, theatrical entertainments and other
matter of interest will make up the programs
which are to be given every evening.

As the British Broadcasting Company oper-
ates under the license of the Post Office, the
Postmaster-General will only issue the licenses
for receiving sets to those who buy their wire-
less sets of members of the company. That
is, every British manufacturer of wireless
apparatus must become a member of the
Broadcasting Company before he can sell re-
ceiving sets of any kind and each set must
be approved by the Post Office authorities,
which mark it with a seal.

No foreign-made sets of any kind can be
used for receiving broadcasting programs and
this ruling of the Postmaster-General will re-
main in force for the next two years. More-
over, no one can get a license for, or use a re-
cei;’in_g set until it is marked with the official
seal.

Prior to the organization of the Broadcast-
ing Company, which has just been effected,
only a British subject could get a license to
use a receiving set, but this restriction has
now been removed.

The purpose of having all of the makers
of apparatus join the Broadcasting Company
is to provide the latter with funds to carry
on the broadcasting stations and to standardize
all the receiving sets to the end that they will
not re-radiate.  Further, the Post Office
charges the amateur 10 shillings (about $2.25)
for a license to receive; half of this sum will
be handed over to the Broadcasting Company
to help defray expenses.

There are now broadcasting stations located
at London, Manchester, Birmingham and New-
castle; others are being fitted up at Plymouth,
Cardiff, Glasgow and Aberdeen. Those who
own vacuum tube receiving sets can easily get
one or all of these stations, but for the benefit
of those who own crystal receiving sets other
stations are being planned.

British radio enthusiasm is really under way.

A. Freperick CoLLINS
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WHEN you connect up a set from a
diagram, you will find it helpful to ob-
serve the following procedure:

Start at the antenna binding post and
connect it to the instrument as shown in
the diagram you are following. When
this connection has been completed,
draw over that connection on the diagram
with a colored pencil. You will then
know that that connection is complete,
Then from the other terminal of the
same instrument connect a wire to the
next instrument as shown on the dia-
gram. Cover this connection on the
diagram with a colored pencil line and
do the same thing with every line on the
diagram.

When all the connections are re-
drawn in colored pencil you will know
that you have completed hooking up your
set and that it has been done correctly.
This will eliminate mistakes and “make
the job simpie. -

x kX

OsciLLaTioNs are induced in an an-
tenna by passing radio waves only when
the antenna circuit is tuned to the fre-
quency of the oscillations which caused
the waves to be radiated from the distant
transmitting antenna. You have to tune
in the signals that you desire to hear by
adjusting the knobs that control the
capacity or inductance in the antenna cir-
cuit of your receiver, before the passing
waves will cause currents to flow through
your receiving instruments, thus supply-
ing the necessary electrical energy to
cause the telephones to function and re-
produce the transmitted signals.

1

AMATEURS |
|

for

BAKELITE or formica panels
radio sets, if left with the natural highly
polished finish, soon become scratched
and ragged. A durable satin finish may
be imparted to the panel by rubbing it
with sandpaper of medium coarseness—
rubbing in one direction until the surface
is perfectly smooth and all irregularities
have disappeared.. A smooth grade of
sandpaper should then be used until a
dull finish is obtained. This will leave the
panel with a gray-green tint, but upon
applying some furniture oil to the surface
and rubbing dry with a soft cloth, a beau-
tiful black color will appear which will be
permanent. Rub the panel in one direction
only, with a long straight stroke.

* k%

WHEN you solder connecting wires to
the terminals of jacks for making con-
nections to the telephones, it is important
to keep soldering flux from running
down onto the insulating segments which
separate the different spring contacts.

If the flux runs down into the in-
sulating segments it causes leakage and
it is to this that many experimenters
owe the trouble they have with their
homemade sets.

Use only enough flux for the solder
to take hold; a thin film is enough.

Another point to remember: be sure
that the contacts make and break
properly when you have completed the
wiring of the set. Sometimes they get
bent out of position slightly and do not
touch properly; you may never discover
it, and never get the new set to work
right.
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' Ir may interest the novice to know that
the Ordmary vacuum tube used . for Te-
ceiving is rated at a power of approxi-

mately one watt, or about one-fiftieth of -

the power that is used to hg_ht the ord1~
nary electric-light bulb.
*x k% -
Many amateurs who build their first
vacuum tube transmitting set, can get

it to oscillate properly only on wave-

lengths that are in excess of what is al-
lowed them by the law. When they find
that it is impossible to make it function
properly on a lower wavelength, it is
natural for them to get reckless and

“take a chance.” They adjust it for the

lowest wave on which they can radiate
and let it go at that. Eventually the
radio inspector pays them a visit and
their license is suspended.

They could avoid all this trouble if
they understood the difficulties involved
and knew that a counterpoise would
solve them.

When a set refuses to work on a low
wavelength, the cause is usually one of
the following two points: the antenna
resistance is too high, or the antenna
capacity is too high. In the first case,
the antenna oscillating circuit has such
a large value of resistance that it can
not be induced to sustain oscillations;
they are damped out. In the second
case the capacity is too high and the
antenna really acts as a short circuit to
the vacuum tube oscillator circuits.

A counterpoise will remedy this
trouble, as it will reduce both antenna
resistance and capacity. At the same
time it will be the equivalent of a per-
fect ground and it will enable you to
have almost double the radiating surface
that is presented by an ordinary an-
tenna and ground system.

For best results a counterpoise should
be stretched underneath the antenna,
near the ground, but not touching it; its
area should be equal to or more than the
area of the antenna itself. Good results,
however, may be obtained with a counter-
poise consisting of another antenna just

479

A0 N

398 535 BN
23% 0BG WG

B33 PEE &R
SHE §BE BN
Z6E ERE BB
B BHE B0 E2
oy ERNEGE SR
LR

Brown Bros.

HOW A COUNTERPOISE IS
INSTALLED IN THE CITY

FIGURE 1: When the available space is limited
the counterpoise wmay be practically a second
antenna which runs off 4n another direction
from the main antenna; indeed, this is often
the only arrangement that 1s passible tn the
city where ground space on which to set up o
counterpo:se in the usual way ts CONSPicUOUSs
by its absence. In this picture A is the regular
antenna and B s the counterpoise.
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like the main antenna that runs-off in
some other direction and is used instead
of a ground.

A counterpoise will sharpen up the
tuning both for receiving and transmit-
ting, and will, on that account, cut out a
great deal of interference. When a good
ground cannot be obtained, a counterpoise
offers the only solution. Two methods
of arranging a counterpoise are shown
in Figures 1 and 2.

¥ * *

IF a potentiometer is used across the
“A’ battery for maintaining the grid of
the radio frequency amplifier tube at the
correct free grid potential, the best re-
sults will be obtained. If the potentio-
meter is advanced too far in one direc-
tion, however, the tube will begin to
oscillate and the telephone signals will

|T AT o

Brown Bros.
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disappear. ‘The amplifier can be used for
picking up C. W. signals when the tubes
are oscillating by slightly detuning- the
circuits from the wavelength of the
transmitting signal ; then the signals will
sound like a whistle following the dots
and dashes of the code. '

* t ] *

A sSHARP wave means that the trans-
mitting station radiates a large proportion
of energy in the form of Hertzian waves
of uniform length, and only a small pro-
portion of emergy in the form of wave-

lengths which vary from this,
: *

* *

Do not “test” any kind of a battery by
“shorting” it with a pair of pliers or a
wire, as this injures it. The best way is
to use a voltmeter across the battery
while it is discharging at its normal rate.

A PRACTICAL SUBSTITUTE FOR YOUR GROUND

Ficure 2: To be most effective the counterpoise B should be placed direct‘ly under
the antenna A; it should be fan-shaped and should be suspended high enough
above the ground to be well clear of the head of any passerby.
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IF you are geiting good resulis with your veceiving set, tell your fellow-readers of PoPULAR
RADIO how you get them. Give the call letters of the stations you hear, the locations of them, the
type of apparatus that you are using and How You Are Using It.

WHAT THREE SPIDER-WEB COILS CAN DO

Using three spider-web coils, Kenneth Og-
den of New Haven, Conn., makes his single
tube cover a distance of 900 miles. His rec-
ord reception is from WOC, Davenport, Ia.
He also hears WDAJ of College Park, Ga.,

.and 21 others.

The coils are home-made, he says, and are
used with a 43-plate condenser in the antenna
circuit and a 23-plate condenser across the sec-
ondary coil. His antenna is made of two wires,
spaced three feet apart, 120 feet long, sus-
pended 35 feet above the ground.

* x x

LIKES REINARTZ HOOK-UP

IN case it means anything to anybody, Earl
Lampman wants to mention that by using one

‘tube in a Reinartz circuit, he has heard KHJ

and KFI of Los Angeles, Calif., approximately
1,850 miles away.
* * *

HE HEARS ACROSS THE ATLANTIC °
ANOTHER to join the distinguished ranks of

plain ordinary laymen who are picking up
-American concerts in Europe is Joseph P.

Price, who writes from Sussex, England, that

he hears WEAF of New York with five tubes

in a radio frequency hook-up.
* % %

CRYSTAL' SET SPANS DISTANCE
OF 750 MILES

H. P. Jornson of Victoria, B. C,, is surpris-

'ing himself by receiving broadcast programs

750 miles away on his crystal receiver. His
outfit consists of a home-made variocoupler,

‘tapped at every turn for seven turns and then

at every.tenth turn for seventy more tumms,
making a total of eighty turns. He uses 2,000-
ohm phones and a piece of galera for a detec-
tor. His antenna is madé of two stranded wires

75 feet long suspended 35 feet above the
ground. He writes:

“On the evening of January 27 my son re-
ceived a program from KPO, San Francisco,
Calif., and heard the announcer distinctly. We
believed this to be some queer freak of radio
until we picked up the same station a number
of times later, and under various weather con-
ditions.

‘“We have also heard talking and singing on
this same simple set from Portland, Ore., and
from another station in San Francisco which
we are as yet unable to identify. The music
from KPO came in quite clear and distinct and
the whole orchestra was plainly heard as well
as piano and violin solos and a number of

vocal selections.” R
* % %

5,000 MILES IN TWO HOURS
IN AN ARMCHAIR )

“SPEAKING of records for speed;” writes E.
R. Hammond of Newark, N.J:, I have just
figured. the mileage my armchair has made
during the past two hours. I have traveled
over 5,000 miles, with the aid of my three
tubes and my standard hook-up of two vario-
meters and a2 variocoupler, -

“] listened to a popular song being played
in about seven kinds of syncopation at once
by WW] in Detroit, Mich, and by a slight
movement of the dials which did not even dis-
turb the ashes ‘'on my cigar, I heard a lady
finish up with the chorus of the same song at
WSB, Atlanta, Ga. Others on my calling list
were WHB, Kansas City; WIP, ‘Philadelphia,
Pa.; WGY, Schenectady, N. Y.; and WDAP,
Chicago.” o

* % %

REACHES 23 STATES WITH THREE TUBES

A ToTAL of 58 stations, located in 23 states,
were heard by John S, Frampton in Spangler,
Pa., during a period of 17 days, he says. He

481
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made the DX receiver described in the Janu-
ary number of PoruLAr RaDIO, using an aerial
only 15 feet above the ground.

The greatest distance over which he received
is 2,250 miles. The station is KOG of Los
Angeles, Calif. Other records are PWX of
Havana, Cuba, 1,260 miles; WBAP, Fort
Worth, Tex, 1,170 miles; ‘WLAL Tulsa,
Okla,, 1,000 miles, and five others more than
1,000 miles away. The total distances of all
stations heard amounts to 31,994 miles. He
has heard as many as 27 stations during one
evening.

“Using either the ground connection or the
antenna alone, I can hear Chicago and Atlanta,
Ga., with fair volume,” F.ampton says, “and
when in Brooklyn, I can pick up WEAF of
New York without either.”

The aerial, 15 feet high, is made of one
strand, No. 16 rubber covered wire, 120 feet
long. .

* % %
ONE TUBE COVERS 1,000 MILES

WHILE it is not unusual for one tube to
cover a distance of 1,000 miles with proper
tuning devices and a good antenna, the set
which will do it consistently in several differ-
ent directions is good enough to make listeners
in wonder how it is done.

Raymond H, Carlson of Wheeling, W. Va,
does it with a single-circuit tuner. He tunes
his aerial by using various lengths of wire, and
has decided that 50 feet is the best length for
his particular. type of set, and that added
length weakens his signals. -

His best records are PWX, Havana, Cuba;
KDZU, Denver Colo.; DN4, Denver, Colo.;
‘WDAQO, Dallas, Tex., and CJCG, Winnipeg,
Canada, all more than 1,000 miles away. ng
has heard from 22 states.

. : % %

GIVES COUNTERPOISE CREDIT FOR LONG-
. DISTANCE RECEPTION .

For covering a distance of 1,500 miles with
one tube, the counterpoise of M. S. Levert of
Boston, Mass.,, is given chief credit. Before
he erected the counterpoise he could not re-
ceive as far as 1,000 miles, he says. .

His tube works on a storage battery, and his
set is tuned with two condensers, a vario-
coupler and a variometer. . The aerial consists
of four strands of wire spaced two feet apart,
100 feet long and 45 feet high. The counter-
poise, used instead of a ground connection,
has similar dimensions and is hung nine feet
above the ground.* .

A FAN WHO HAS PICKED UP EVERY
STATION IN THE COUNTRY

SiGHING with the shade of Alexander,
Arthur F. Glover of Kansas City, Mo., regrets
that “there are no more worlds to conquer.”
He hears everything in the United States, and
after he has finished with the other continents,
there will be nothing new to hear unless it be
from the other planets which to all appear-
ances are behind the times. )

As he is located in the center of the United
States, his greatest records, w:_th his six tubes,
are KHJ of Los Angeles, Calif., and WKAQ

not begun to show signs of
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of San Juan, Porto Rico. He hears 87 others,
knows most of the popular songs by heart
and says that he is studying Spanish by the
ether method,

* % %

HOW HIS SMALL SET GREW

WitH practically no tools at all, Hilliard
Hamblin of Warsaw, Canada, made a crystal
set, usm% what he happened to find about the
house. It has now grown into a single tube
set and in this second venture he has heard 50
stations, the total of their distances amounting
to 25,155 miles,

“My aerial is only 25 feet high and 100 feet
long,” he writes, “made from copper ribbon
taken from a Ford magneto. I use a well for
my ground.”

His set has three home-made honeycomb
coils, 50 turns in the primary, 100 turns in the
secondary and 100 turns in the tickler. He
uses 43-plate primary and secondary conden-
iserﬁ, a variable .g_rid condenser but no grid
eak. .

Using 2,000-ohm phénes he sometimes cov-
ers a distance of 1,500 miles. Some of the
distant stations he has received from are
WDAP, Chicago, IlIl.; WBZ, Springfield,
Mass.; KSD, St. Louis, Mo.; WSB, Atlanta,
Ga.; WHAS, Louisville, Ky.; WLW, Cincin-
nati, O.; WAAM, Newark, N. J.; WOC,
Davenport, Ia., and WGF, Des Moines, Ia.

* % %
A 53,217-MILE JOURNEY ON ONE TUBE

ALTHOUGH his tube has no mileage guaran~
tee, G. E. Tallman of Seneca Falls, N. Y.,
writes that.it has gone 53,217 miles and has
wear. He arrives
at the mileage by adding the distances of.85
stations he has heard with his single-circuit
regenerative. receiver. His aerial is a single
solid wire 165 feet long with a 35-foot lead-in.

His record includes KH]J, Los. Angeles,
Calif.; 2,300 miles; CJCE, Vancouver, B. .C,
2,230 miles; PWX, Havana, Cuba, 1,475 miles.
WGAB, Houston, Tex., 1,400 miles; WCA]J,

University Place, Nebr. and WNAX, Normon,

Okla. -
* % %

HOW A $14 RECEIVER DOES IT

“My friends do not understand how I do
it,” says D, Cromar of Windsor, Canada, who
covers more than 800 miles on his crystal set,
and goes on to remark that it is a simple mat-
ter. He uses a loose coupler, home-made, a
23-plate variable condenser, a phone conden-
ser and a piece of galena. These instruments,
together with his phones, cost $14.00.

The aerial used is made of two wires 50
feet long and 30 feet high. The lead-in is 50
feet long, and he uses the water pipe for a
ground connection. During a period of seven
hours, from seven in the evening until two in
the morning, he has heard KDKA, Pittsburg,
Pa.; KDQA, Chicago Ill.; WCI, Barnegat, N.
J.; WSA, East Hampton, N. Y.; WSB, At-
lanta, Ga.: WDAC, Springﬁeld, I.; WHAZ,
Troy, N. Y.; WIAP, OSpringfield, Mass.;
WCV, Cape May, N. J.; WSV, Little Rock,
Ark.



ITEMS of general interest that you ought to know; bits of useful information that
every radio fan ought to know.

Ether Waves in an Igloo

. WHat is probably radio’s “farthest north”
is reported by Mr. J. P. Henderson, of a
Dominion Government exploration party; at
Fort MacPherson, well within the Arctic
Circle, music broadcast by CFCN at Calgary,
2,000 miles away, came in loud enough—
when a loudspeaker was used—to fill a large
igloo. The Esquimaux held a weird impromptu
dance to this music and bestowed on W, %V
Grant, the announcer at CFCN, an unpro-
nounceable name that means “the voice from
the box.” « %

The Most Powerful Radio Station Afloat

WHEeN the U. S. S. Leviathan is put into opera-
tion by the United States Shipping Board this
June it will not only be the largest vessel to fly
the Yankee flag but it will carry the most
powerful and the most complete radio outfit
ever placed on a ship. In addition to its regu-
lar radio telegraph apparatus consisting of a
vacuum tube set capable of delivering six tinfes
as much power to the antenna as the usual ship
outfit and able to maintain communication at
a distance of 3,000 miles, it wiil be equipped
with radio telephone and with two emergency
sets.

£ % %
South Americans Listen in oni @
New York Fight

NEw York was joined to Argentina by radio
for the first time in history when round-by-
round ringside reports of the Firpo-Brennan
prize fight were transmitted from the high-
power radio station at Rocky Point, L. I, and
were picked up in Argentina. The reports were
sent out on a long wavelength; for the benefit
of local fans, after they were received they
were immediately sent out again on a short
wavelength by an Argentine broadcasting

station.
£ * %

Radio Saves a Life at Sea

Joun H. SteeL of the U. S. Lighthouse Ser-
vice owes his life to radio. He was on duty
on the Fenwick Island light-ship, thirty miles
southeast of Cape May, when he was taken
suddenly with an acute attack of appendicitis;

itnmediately a radio call for help was sent out,
and a Coast Guard cutter, in spite of a storm
that was raging, made its way out to the light-
ship. He was transferred to the cutter, and
rushed ashore in time for an operation that

saved his life.
* % %

Radio tn the Home of the Buccaneers

ONE of the last parts of the world to remain
in primitive isolation will be connected to civi-
lization when a radio station is set up which
will enable the Turks and Caicos Isles, chiefly
known as the ancient haunts of the pirates, to
communicate with the other islands of the
West Indies.

TALKING THROUGH HIS HAT

With an umbrella for an antenna and a receiv-
ing set in_a straw hat, Miss Helew Flaish-
man, of Philadelphia, has devised this stunt

It was iade by her fifteen-year-old
brother Nathan.

sef.
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A Transmitting Machine That Sends 80 Words
a Minute .

IN tests recently conducted between the
Majestic and a shore station a speed of 80
words a minute was attained by the use of
sending and receiving machines, and was
shown to be practicable for commercial use.
Some idea of what this means may be gained
from the fact that it is virtually impossible to

e e o — - - = —

HrEs

R T e :
Underweod & Underwood .
WHO OWNS THE ETHER?

The first radio lawsuit to involve this question

is bewng tried in Illinois wth Herbert Hoover
and Hiram Maxim among the distinguished
witnesses. Wylie Bergman, the eighteen-year-
old owner of a $1,000 transmitting station (the
antenna tower of which is shown above) is
being sued by Edward McWilliams, a banker,
on the ground that he interferes ivith McWil-
liams’ reception of the broadcasting.

POPULAR RADIO

maintain a speed higher than 25 words a
minute when messages are transmitted and re-
ceived by hand. N
* * *
Lighthouses to Flash Radio Beams

A NEw phase in the history of radio as a
means of insuring a greater safety to ships at
sea will open with the installation on all light-
ships and lighthouses during the next three
months of radio “beacons” for the purpose of
sending directional signals which will enable
mariners to establish their exact location.
These “beacons” will be of enormous value in
foggy weather when a lighthouse is virtually
out of commission; even in clear weather they
will carry farther than the ordinary light.

* *x  *

Another High Award in Scicnce Goes to an
Inventor of Radio Apparatus

Tue Franklin Institute of Philadelphia has
awarded the Elliott Cresson Medal to Dr. Lee
De Forest for his invention of the audion or
three electrode vacuum tube. The committee
report onn which the award was based charac-
terized the invention of the audion tube as
“one of the most important ever made in the
field of the electrical transmission of intelli-
gence.”

x x =
French Fans Are Begiming to Listen In

THERE are now about 50,000 privately-owned
radio receiving sets in France—as compared to
an estimated 2,000,000 in the United States.

* * &

Radio Fans to Have a Church of Their Own

To bring the church direct to the people by
radio is the plan proposed by the Radio
Church of America, which was incorporated
recently in Sacramento, California, under the
laws of the State of California. It purports
to be non-sectarian and non-denominational.
Headquarters of the church will be in
San Francisco. Branches will be established
wherever a broadcasting station is .available.

* x  *

6,000 New Fans a Month in England

In spite of the relative difficulty in amateur
operation owing to a government control that
requires a license for every receiving station
and prohibits the use of home-made apparatus,
the wave of radio enthusiasm that has just be-
gun to hit England seems likely to become at
least comparable to what it was here. One
month’s application for licenses was 6,000—and
that was before the “boom’ had really started.

* x %

Do Iusects Communicate by Radio?

Dr. E. PorTER FELT, the state entomologist
of New York, points out that there is 2 marked
resemblance between the antennas of insects
and the solenoid or loop antenna used with
radio. He has received successfully using an
antenna patterned carefully after that of the
gall midge. ‘While it is probable that these
antennas are designed for the reception of
sounds too minute to. be audible to the human
ear, it i8 within the bounds of possibility that
insects actually do communicate by radio.
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Here is an.instrument thai is the last word in
Rheostats. 50,000 adjustments for $1.00. The
drum is moulded and can not shrink. No danger
of the wires loosening. Easy to mount on panel.
Pushing the knob way in turns off filament. Turn-
ing the knob gives the very finest adjustment. Often a turn of 1/32 inch will
clear up a station or separate two stations.

The regular Rheostat has 6 ohms resistance. For the 201A and 301A tubes 6
to 12 ohms resistance is necessary for the best results. For the new UV199 tubes,
you need 30 ohms.

A WorkRite Super Vernier Rheostat on your Detector Tube will double the
efficiency of your set. Try it and see. Put a WorkRite Rheostat on each of your
tubes and get perfect adjustments.

WorkRite New Super Vernier Rheostat $1 .00

(With 15 ohms resistance $1.10 With 30 ohms resistance $1.25) °
LET US HELP YOU BUILD YOUR RADIO SET
Read What One WorkRite Radio Fan Writes
Dayton, Ohio, March 30, 1923.

Last August I assembled a radio set using your WorkRite Parts, employing
your hook-up. With this outfit I have heard voices from every State in the Union
with the exception of Nevada and Mississippi, from each border province in
Canada, from Cuba, from Porto Rico, and upon three occasions from Hawaii.

Pacific Coast stations come in nightly: I have heard 81 of them, etc.
Ralph C. McSherry, 114 N. Western Ave.

OTHER WORKRITE RADIO PRODUCTS

WorkRite Super Variometer . . . $ 3.50 WorkRite 180° Super Vario Coupler . $3.50
WorkRite E-Z-Tune Dial . : 5 .75 WorkRite Concert Headset . . . 6.00
WorkRite Concertola, Jr. . . . . 12.00 WorkRite Switch Set . . . . . .50
WorkRite Concertola, 8&r. . . . 24.00 WorkRite Hydrometers . . . . .75

WorkRite 25 ohm Resistance Cartridge 40 cents

“WorkRite Radio Parts WorkRite”’

THE WORKRITE MANUFACTURING CO.

5512 EUCLID AVE., CLEVELAND, OHIO

(Branch Office, 536 Lake Shore Drive, Chicago)
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- |BUILD YOUR OWN RADIO OUTFIT

HIGH QUALITY GOODS AT LOW PRICES
FAST SERVICE—THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR

BARAWIK SPECIAL PANEL
MOUNTING VARIABLE
CONDENSERS

Jg12~—43 plate 001
fd. . .o $1.73

1.43

............... 1.32
Ja1s—3plateVernier 98¢

These are especially high grade
condcnsers &nd w2 guarantee
them to be mechanically and electrically

erfect. Genuine bakelite end plates of
Righ dlelectric and great mechanical
strength. Sturdy sluminum alloy plates
perfectly spaced to insure smooth, even
reflable capacity. Our low pricea save
you money. These condensers are of the
very beet make and are not to be com-
pared with any infcrior cheap condensers
offered. We guarantee them to please
you or your money back.

COMBINATION VERNIER VARI-
ABLE CONDENSERS

J824—23 plate 0005 Mid.
Price............ +$2.89
J826—43 plate .001 MId.
Price resnes 345
The latest improvement In
condensera conslats of reg-
ular variable condenser con=
trolled by large knob snd
dial. Beparatc small knob
mounted above dial con- =
trols a three-plate vernier condrnser. This
arrangement Dermits of very finc tuning.
Hlfgh-srade d and construction, Finely
finished. Sultable for panel mounting.

INDUCTANCE ‘“HONEY COMB"
COILS

Carefully made — finc
Jooking colls. Highest
efliciency. Low dis-
tributed capacity e
low resistance—

) inductance. Very firm
ename! Impregnation. Range glven s In
meters when varied with .001 varlable
condenser. Mounted colls have standard
plug mountings.

Art. Not Art. Price

Turns Meters No. Mntd, No. Mntd.
25 120- 250 J3ao1 $0.39 J320 $0.89

35 175 450 J302 .42 J322 .96

50 240- 720 J303 .49 J323 1.04

95 390- 910 J304 .54 J324 1.08

100 500~ 1450 J305 .58 J325 1.13
150 600 2 Jags .63 J32é 1.17
200 900~ 2500 J3oT .72 J327 1.26
250 1200~ 3500 J308 .78 J328 1.15
300 1500~ 4500 J309 .82 J329 1.36
400 2000- & J31o .87 J3ado 1.57
500 2800+ 6100 J311 1.12 J331 1.63
600 4000-1 Ja1z 1.27 J3az 1.78
750 5000-12000 J313 1.43 J333 1.93
1000 7900-15000 J3l4 1.70 J334 2.28
1250 9750-19500 J315 1.92 J335 2.49
1600 14500-26500 J316é 2.18 J336 2.65

COIL MOUNTINGS

J340—Three coll
mounting...... 3.95
J341—Two ¢
mounting 2.95

High grade fine look-
ing mounting. Pol-
ished black composition. Center receptacle
stationary, two outer oncs adjusted b{
knoba. Thakes any staadard mounted coll.

GALENA DETECTOR

Easy fine &adjustment.
Crystal mounted in cug.
Moulded basze and Knol

Brass parts polishe
nickel fnish.

59¢

732—Each

----------

This Guarantee Protects You.
Examine the goods we ship you.

hey must suit you in every re-
spect. If you ara not satiafied
with your purchase return the
goods at once and we will refund
the price you paid.

VACUUM TUBES
Standard Brande—Cunning-
ham Radiotron. Every one
guaranteed ncw and perfect.
We will ship brand In stock
unless you specily otherwise,
i J105—Detector UV200 or

300, ...
J11z—Amplifier UV201A

or C301A. Edch........$5.95
J115—5 Watt Transmitter.. ....... 7.70
J10T—WDI1 124 volt.. . .......... 5.95
J109—WDI1] adapter. Each...... 43¢

VACUUM TUBE SOCKETS

Our Special Bocket. A
wonderful value. Moulded
Ie:':ln.(li'lely of bakelite. t:lFour

nding post conpections.
Right angled contact

Bprings.
ilal';li‘:—For Sta.mfurd Base Tubes.
J106—For WDi1 Tubes. Each....
PORCELAIN BASE

AND TUBE

J144—Croaley for elther
anel or table mounting L _.1
ot Standard Base. . 36c L.

fllgh Gniae w&gmm.ion ttirgeé
or panel or & moun
Metal tube., Highly insu-

Ia base. For Btandard

45¢

GRID CONDENSER

J162—MountIng holes spaced ;| 2P
10 fit lues of above leak Cap, [ cowmes
00025 MFD_.. ... cee-. lde
J163—Hame aa 162 but higher
grule. Enclosed In metal case

VARIABLE GRID LEAK

Pencll mark type. Re-

@ @ glstance may be varied
exactly as needed.
Jio0—Each. ...... 19%¢

VARIOMETER
J410—Completelyan-
sembled, price $2.69

Perfect 1n design and
construction, Accu-
rate wood forms. Cor-
rect Inductive ratios,
Solild baked windings,
poaitive contacts. High-
Tall Nat ‘mesernbled ;
—Not assem but all parts ecom-
‘:er:.ne. except wire. including winding

VARIO-COUPLER
With this loose coupler
and two varlometers, to-
gether with the neces-

BAry other , &8
highly emaient tun-

ing set can be mada.
! Easily mounted on
= el. Primary wind-
= ng on formica tube.
Inductively coupled for 180 to 600 meters.
Multipie taps péermit fine tuning.
J415—Price, completely asfembled..$2.45
J416—Not assembled, but all parts
complete. Prico, except wire..,. 1.18
J417—Raotor ball only. Esch...... 2%
J408—Bakclite Stator tube only. Ea. 35¢

ERADIO FREQUENCY AMPLIFY-
] ING TRANSFORMER

£

J99s—Each....... 3.85
‘This transformer will get
the long distance stations
joud and clear. Permits
of easy sharp tuning.
Helps cut out statlc and
interference. Makes your
set sensitive enough
use a loop acrial. Encl

in metal case affording
Perfect shielding. Sult-
able for panel or base mounting. Because
of its special design can bLe¢ mounted In
any V., T, socket. Works with any make
of tube, Wave ranges 150 to 550 meters.
Wiring diagrams lncluded.

OUR SPECIAL AUDIO FRE~
QUENCY AMPLIFYING
TRANSFORMERS .

- 3 As hich as three stages
can be used without howl=
Ing, due to proper im-
pedance ratip, minimum
dlstri}but.edaca pc;_g-y.rl?:
core losses an -

i#sulation. Mounte«fe style

has bakelite panel with

binding t connectlons. Unmounted has

core and coils wi:emblcd with tt.wo holes
in core for fastening to apparatus.

J234—10 to 1 Mounted. E‘:l.ch. ... $3.48

jzas—-lg o { 1I"J{nmoretcrlt‘.ed..Eml?}an::h. o g:g

236— oun . PR N
J2371— 3 %.g 1 Unmounted. Each.. 2.85

FILAMENT CONTROL RHEO-
STATS ’

Crosley—Wound on vulcan-

ized Aber. Adjustable to any !
panel. Complete with knob.
J130—Ench. 45¢ J

Best grade. HIgh heat resist-
ing base. Diam. 214 in, cap.
1} amp. Resistance ¢ ghms.
13 in._ Knob with pointer.
J132—Each.. .........

POTENTIOMETER
Same style as abovc rheostat. Glves fine
“B’" battery adjustment, Resistance 14y

ohms.
J13a3—Each-. . ...... . ....... ... 98¢

45¢

VERNIER RHEO-
STAT

Glves exceedingly fine

control of a battery cur-

rent: A necessity for best

receivi

regults.
....... 78¢

PLATECIRCUIT “‘B*”” BATTERIES
Y01 can make real save
ings on these batteries.
Don't pay morse.

- guarantee them to equni

r any on the market re-

%rdlem of price., Abso-
lutely uniform. xtra long life.

J180—Signal Corps type,
cclls. 223 volts. Each.
J184—Variable Large Navy slze, 5 taps,
glving range from 16 ﬁ{ to 223 volts in
134 volt steps. Kach...... v, $1.80
J188—Combination Tapped 45 volts, 30
celis, 654 x4x( battery. Tapped to give 45,
2234, 21, 1915. 18, and 16 %4 voits. Handlea
both detector and amplifier tubes. Ea_$3.55

DETECTOR CRYSTALS CARE-
FULLY TESTED

J736 Galena, Arlington tested, per plece 19¢
J738 Sllicon. Arlington tested, per plece 19¢
J735 Tested, Ganlena, per plece. ... .. 9¢
J737 Tested, Sllicon, per plece........ 9%¢

THE BARAWIK CO.

102 S. CANAL
STREET

CHICAGO, ILL.
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USE BARAWIK STANDARD PARTS

YOU SAVE MONEY WHEN YOU BUY FROM US
FAST SERVICE —THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR

SOLID BARE COPPER WIRE

Solld bare copper wire for aerials, leads
or wiring instruments.

Sold Bnre Copper Wire, size 14
J240—100 ft. coll "49¢c
J242—500 ft. coll $2.35

Solld Bare Co, Wire, slze 12
Jzu—loop?f.r coll 67c¢

J245—500 ft. coll $3.08

STRANDED ANTENNA WIRE

Cabled of fine copper strands.  Very flexi-
ble. High tenslle strength. Best for
antennas.

J248—100 ft. coll = 72¢
J249—500 ft. coil $3.20

ANTENNA INSULATORS
stc—Slr-e 1 %xi
Twao for. ...
l'{x

sz—Slze lxsx
E| E % J266—Size

J260  J262 J264-¢ 1034.Two tor $1.29

OUTDOOR LIGHTNING
ARRESTER

J9g0—Price.. .$1.58
Protect ourinstruments
with t.h% lightuing ar-
rester. You cannot af-
ford not to. Weather-
proof porcelaln case. Alr
% type. Permanent.

urable. The most prac-
tical c:.luallt.is.rI arroster ob-
talnab) nderwriters approved.

PORCELAIN BASE SWITCHES

Fine white TCC-
lain bases. C'c))(;)per

contacts and

- blades. <Can be

e b used as antenna
switches,

J3a5 Singlc Pole 8ingle Throw. Each 20c
J383 Single Pole Double Throw. Each 32¢
J384 DoublePole Double Throw. Each 50c

SWITCH LEVERS
Mouided composition knob.
Exposed me ?'am pol-
ished, nickel finish. Fitted
with panel bushing, ’“ﬁ}'g‘ﬁ

and two set nuts.
grade switch.

J3so—1* Radhs
J381—14{" Radlus Each
J3gz—1 us 19¢ -

SWITCH LEVER STOP

lished nickel finish.
ozen 18c. Hundred $1.05,

Bra.as.
Jigg—

ONE-PIECE DIAL AND KNOB

Moulded of highly polished
black composition with clean
plain  engraved eecale and
numerals in contrasting whie

CABINETS

Fine-looking cabinets
solidly bullt, Made
of genulne sgolid ma-
hogany .a elegant
hand rubbed finish,
You will be proud of
your set mounted In one of these cablinets.
Hinged tops. Front rabbeted take
pancls. Panels not inchuded. Prites are
transportation pald.

GUARANTEED QUALITY GOODS

at mon &/ saving prices. - You
can build the parts purehased
from us into your set and feel
confident of the best results. If
what you want is not shown here
write us for prices~—we have ever{
part for your set ready for quic

Panel Inside Dimensions Art. Price
shipment and the prices are nght Size High Wide Deep No. Kach
Sbue 58 1877 1. 143 s

X ’ (v r .

) RADIO ..IACI{S AND PLUGS 6:14% 35 13% 4 Joi 33
Finest grade jacks. 7x14" 63%° 13%* * J423 ¢ 3.60
improved design. 7x18° 6K" 174" 77 J426 3.90
Best materials 7x21* 5" 20" 7" J425 4.20
Phosphor  bronze Ox14" §° 13i4° 10' J428 3,70
aprings. Sliver con- 12x14° 11:4° 13" 107 J430 4.40
tact points. Nickel finish. Mount on | 12x21° 111" 205 10° J432 5.25
panels ’j,‘;%_o" e mlm:in Eagh.. .43

 cire Eh...43c | gOLID GENUINE CONDENSITE
Jas1—Closed circuit. Fach,.49¢
Jacks { J392—Two circult. Each. .. 60c CELERON PANELS
only | J393—Singlecir, fila. controi. " 69c Notice our very low prices in this fine

‘J334—Two cir. fla. control. . .85¢ auallt.y grade 10 genulne solid sheet Con-
J39§—Plug. Large sgace with set screws | densite Celeron éa oduct with mechani-
for attaching cord. Each...... .....49¢ | cal. chemical an ectricat

roperties iike
formlca and bakelite), Mac

nes well with-

COMPETITOR JACK AND PLUG | out chipping. Won't warp. Waterprool.
terchangeabie with Aoy orandard acks and | shonoth, “Attmetive natumal bellahen
terc eabDie a0 341 ac an strength. ractlve natural polis
g%lugds.nsﬁtt‘)‘lldmonne{uon& Nickel An- Billgc:kg[ nnieslt ":vlﬁich can be sanded and
£ me 0 or ex ne w
.}g:;:gpenc(l:lrﬁ?étahkck Egchg;c Pancl ¥4° thlek 3-16 thlck }i thick
w0 T ac Each..... c|ai Art. Art
J3ss—3tandard Plug. Each........ 35 ]nﬁ? _,5:500 ;:Jige j\;o' %)Jl;g ﬂgorglgg
6x .50 J460 $0. ;
e nBINDING POSTS Bx103 J4S1 .75 J461 1.18 J4T1 1.47
fintah, oSher & 4 692" 6x14° J4s2 1.05 J462 1.55 J472 2.05
* axton Y 7x14 J458 1.20 J466 2.60 J478 2.40
T e ing M arrel 7x18 J453 1.55 J463 2.30 J473 3.10
& x b° 7 e 7x21  J4S7 1.78 J467 2.65 J477 3.60
i et B (ST J8 LS 36 148 g 43
.............. & " X : :
-’n?fmsgg}f'o_’l'm?‘f‘ 12x21 J456 3.15 J466 4.65 J476 6.:0
J370-2 dogen. ............. 70c J376-8
J374———Larg6 slze with composition knob. HOME CHARGER BATTERY
dozen. .. o T o o on . CHARGING RECTIFIER

50c
J37s—l..arge slze with hole for Phone tm
or wire, dozen.................00..
J318—§mnll si:e with hole for phone t.lp
or wire, dozen

Charge your battery at home over
night for a few cents. Bimply con-
nect to any 110 volt 60 cyclc light
socket. turn on current and rectl-
fier does the rest
4 automatically., Wil
wOork for ycars
without attention.
simple connections.

clally for radio

ice. Guaran- Gives o  tapering
teed. ProPerly 4 charge which bat-
cared for will give [ teries should huve,

= You can make it
pPay a Profit chargz-
ing your friends’ auto batteries. Long con-
nectl cords with pair of battery clips.
t Transportation Paid.

gem of service for
lament lighting.
J1%84 6-v., 40 amPp.
gize. Each..$10.00
J196—6-v.,80 amp. slze. Each.. 12,50
Price does not inchide transportation.

P
J;ll)ﬁ— or 6§ volt batterv......... $13.95

BARAWIK QUALITY HEADSETS

These headsets have proven on rigid tests to be onc of the
very best on the market. The tone quaiity Is execlient
with an unusual volume. Skilled workmen makc them
trom only t.he best selceted materiais.  The recelver cases
are brass in fine polished nickel finish. Polished black
leces. Fabric covered head band romfortably and

y fAtted to the head. Supplled with 5-foot cord.
hese sets were designed to sell for much higher pricer.
and at. our rice are & wonderful bargain. We guarantee
that 11 be pleased with them and

ulc

fgree that the,
It they don't suit

arc t e best value by far yet offered.

the hand. "AD attractive neat | Y0u e wlil checrtully return your mency. . -

patt L T T dTTe—2000 ohm . L L L 3.75 :.-r__._.'-_rl“'hlll‘lll |'|I '.
J300—2* Diam. for 3-16° shaft. Ea..19c | OTHER STANDARD BRAND HEADSETS _——
J901—2 34 * Diam. for }{* shaft. Ea..1%c | J751—Murdock 56. 2000 ohm...... $4.20 J758— Western Electric, 2200 ohm. . $9.50
J904—3° Diam. for 3-16° shaft. _Ea...25¢ | J752—Murdock 56, 3 o see. 4,95 | J754—Baldwin Type ¢ with uni-
J905—3" Diam. for 14" shaft. Ea....25c | J764—Frost, 2 ohm ............ 4.20| versal Jack plug. . . ... ... iinnn. 12.00
J906—3%' Diam. for 3-16'uhnft. Ea.35c J766—Frost, 3000 ohmb. .. ...ovine 4,85 | J755—Baldwin Type C‘ unit. .. .... 5.50
J907—314 " Diam. for ¥{ ' shaft. J756—Red Head, 3000 ohm........ 5.85 | J768—Rrandes, 2 ohm......... 6.95

THE BARAWIK CO."s&"

CHICAGO, ILL.
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The SP2 Receiver Has “That Something”—

A Receiver that can be demonstrated with a world of satisfaction
and sold with remarkable ease.

The SP2 is everything the radio-receiver purchaser anticipates
in the ideal set of his fancy.

It brings in the local stations in all the fullness and clearness of
the actual performance of the sender. Stations, broadcasting simul-

taneously, are tuned in and cut out at pleasure, readily and surely.

Noise and disturbance are practically eliminated. The SP2 is
listened to with genuine delight. It gives a QUALITY performance;
the entertainment as afforded by broadcasting stations EVERY-
WHERE—and at its best.

Long distance stations come in on the SP2 clearly and distinctly
even to the “faintest’’ signals that mark the range of a highly efficient
receiving set.

The SP2 Receiver has an unlimited range and is nationally known
for its compactness of size, elegance of appearance, superiority of
quality and scientific perfection.

Retails at $100

CATALOG 101A—A completo cata.lq% of radio equipment and wvaluable
radio information, will be mailed on rcceipt-o 10¢in stamps

Distributors For

The SI’2 Receiver—
Pathe Loud Speaker—
Amrad—
Cunningham—
Atwater Kent-—
Sleeper—

Reilex Speaker—
Callophone—
Homcharger—
Autostat—
Radiull—

Frost—

Baldwin—
Pacent—

Jansen—
Dubilier—

E. M. P—

A B.C—
Keystone—
Hafner—

and other reputable manu-
facturers.

PITTSBURGH RADIO SUPPLY HOUSE

963 Liberty Avenue

Pittsburgh, Pa.
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WASTED EFFORT

The building of a radio set is absorbingly interesting.

The prime motive actuating men and boys of all ages in assem-
bling their own receivers is the realization that only by so doing
can a practical knowledge of radio telephony be acquired.

Thus, the different circuits and functions of the various parts
are better understood.

Heretofore, much tedious labor has been involved in the under-
taking. Laying out the panel and the drilling of from forty to
eighty holes, as well as the mounting of tap-switches and solder-
ing of primary leads, have all contributed to making the job a
laborious one, '

Eisemann units and panels eliminate more than half the labor
ordinarily required.

All units are simply attached to aluminum panels with screws
and nuts. All panels are completely drilled. Several sizes of panels
are offered, with openings provided for any number of units that
may be desired. The panel, itself, acts as a perfect body capacity
shield. The variocoupler is complete—a tap-switch being carried
inside the rotor.

Before starting to build a Receiving Set, it will be found worth
while to examine Eisemann radio products.

Descriptive literature on request.

EISEMANN MAGNETO CORPORATION
William N. Shaw, President
BROOKLYN, N. Y.
DETROIT CHICAGO EAN FRANCISCO
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THE STANDARD
OF CONDENSER VALUE

HAS BEEN. SET BY

Vernitrol
Condensers

- Supplied in the
Following Sizes:
{’F t'ieepengeﬁi \;ergnes (4-Inch Dial) - - Hm’régi;‘g&%mrﬁwu :
a 1 ia n € only moving and
Shlelds lcromgwrSpnc- 00025 MF. . .. .. $.30 R e e ';"Rf"ﬂ',.,','.':,’. T
ing. Internally Balanced. 0005 MF.. .. .. , 650 | used cucluairely. Wil ot stick. corvode’ or

= ———

RHEOSTATS AND B i e o, et

obtained only when your battery

POTENTIOMETERS | i fully chas
- Apa dy-rernll NI HW“HHIGEII

Heavy Renonge 1% MIME ...... 750 : =

your “Al' or GIBI!

Duotrol battetly (t)hvnfz NIGHT for a
out removin, itfrom
(Vernier Type with your lnrlmg rzom perates
D;a) sdentlyd—cht:tgtllnlgl rnﬁe
veérne: automatica ]
$2.00 guss—no to:cl;lle—noy dirt—
tequires no watching
s The HOMCHARGER is the
Am pllﬁer OI‘?LY battery charger combin-
(Plain Type with =5 fag, AL oL hese, RecoEey
Dial) -_pma i tot E!%%?#PEI;IE
rate—! WRIT=-
$1.50 e OVAL—beautifull
e UNQU AT
- o e
Potentiometers UAmRANT ED. Over 100,000
now usge.
(300 (!))hms with The minule you by Kaa radio
1a ) sel you need a rger—gel
$2 50 it then. Al good radio and
d'cc‘!rlcafi ! lt.feafers :e" it co';n-
plete w ammeler, or
Complete with dials to repeat settmqs ‘;;8 mf SF” 0; ‘"ﬁl::i‘]’l
- rite for FRE OW=
Rheostats flll)l(;nlshed in the proper resist. ing why the HOMCHARGER
ances for both old and new tubes. is ﬂm EST battery charger at
Type A-12 ohms. Type A99-30 ohms. : any price.
MOTORISTS — THE HOM-
M L CmAg'?ngtit“ also charge
your attery.
ALONE" EMMON THE AUTOMATIC
L ELECTRICAL DEVICES CO.
132 WEST THIRD ST.
A B O R A T O R I E S CINCINNATI".l gr:uoT
342 Madison Avenue
: New York City La r-l‘-i==!:. Ma nu{l-:: turers 9

Wi |;_r-"|;1| rr:ﬁ Rectifiers inthe 'J'-.-'-: rhcl.
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Please mention POPULAR RADIO when answering advertisements.

about
ment controls

Electronic flow in the vacuum tube depends upon the heat of the filament. This heat varies
as the square of the current. Therefore, it is easily seen that the most infinitesimal varia-
tion of filament heat has a tremendous effect on the electronic flow and upon reception. A
wire wound rheostat cannot provide the fine adjustments necessary to filament control. It
was not designed to do so. Inferior filament controls are scarcely better. The Fil-Ko-Stat is
distinctly designed to utilize the great tuning possibilities of the vacuum tube, It gives abso-
lute’ control of the electronic flow, permits the finest tuning possible and assures longer
life to the tube. Fine adjustment of fractional currents makes it ideal for dry cell tubes
and infinitesimal control of the electronic flow gives that fine adjustment so very essential
in D. X, tuning. It is non-microphonic, operates absolutely silent. Fine adjustment starts
where tube begins to function. At full on, resistance is practically zero—definite off indi-
cates complete A Battery disconnection.

Graphic prouf of Fil-Ko-Stat superiority
as shown here, can be had in asny well
equipped laboratery. This comparison of

fine adjustment control range vf Fil-Ko-Stat
with rheostat and other filament controls
clearly indicates Fil-Ko-Stat superiority.

Wi
5 =
;Efr m_- - I-—__.
{ CRRENT IMELASE $o

NO DISCS TO BREAK
OR CHIP

Resistance element so fine-
ly divided, further division

impossible. Fil-Ko-Stat, puEs Wity
compact in size, takes little '.:?::-e ‘

space on panel, replaces other
controls without re-drilling.

GUARANTEED $

The Fil-Ko-Stat is
to sll purposes *‘fool
prool.” Each instru-
ment is packed with
the maker's guarantee
that it will be replaced
if brokem within one
year.

- FIL:

Maoutactured by

f;;ne 4 D X. INSTRUMENT CO.
for Harrisburg, Pa.

Wire orders filled to jobbers and deolers.
Say "Fil:Ko:Stat” to your desler today. If he hes none in stock send his name with your remittance direct to

RADIO STORES CORPORATION

Sole International Distributors. Departmeat P.R.6, 218-222 W, 34th St.
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PACIFIC COAST BRANCH
329 Union League Bldg.
Los Angeles

The Superlafwe
nductance

Four years of careful atten.
tion to the details of manu.
facture of this type of in.
ductance unit has yielded
a product of unquestioned
superiority. And with in.
creased efhciency in manu-
facturing methods, moder-
ate prices prevail for all sizes
Ask Your Dealer

OtOCO

“Built First to Last”

WHY ~METRD H_EAI]PH[]NES ARE  SUPERIOR

re
1 wr2 =l

IE TRO HEAD-
PHONES nare su
premely sensltiv
matched In tone and uni-
formiy eMeicnt. larxely
breanse of the precise
winding of the actuating
coils which cunergize the
magn:aty. Each coll wound
with one unbroken length
of thin-as-hair wire. Spe-
clally designed. extremely
aeeurnte winding machine
insures unlform tenslon of
wire, enitirely eliminating
the powsibillty of ahort-
clreulted  turms only

hizhest grade of pure, en-
) ameled copper wire nsed

Tnsist on Met.m Head-
phones aiel e sure of
yuallts

«(muulmmm@

Little Giant Receiving Set

A surprisingly compact set, Simpleat
tuning device, Completa 314 [m
with Metro Hendphones -

Metro Wave Selector

Makes any set hichly selective
Cuompletely separntea 360 57 50
from 100 meters -

\ f-:h METRO ELECTRICAL CO., Inc.
' - ? Manufacturers of Metropolitan Radio Products
g 7 69 Goble Street Newark, New Jersey
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_ , _ “WLW BROADCASTING STATION
|| I e 14 CF\IE-S’I_EY CROSLEY +2ud% =

BETTER COST LESS MFG., CO., |
I A%/ RADID =
v, | '!'j,n PROOUCTS = =

THE HEIGHT OF EFFICIENCY
Crosley Model X, Price $55

Clearly, distinctly, as though given in the same room, messages from W.L.W. Broadcasting
Station, Crosley Mfg. Co., Cincinnati, are heard in all parts of America if a Crosley Model X—
a four tube radio frequency set—is used. This remarkable instrument, very easy to tune, simple
and beautiful in construction, has repeatedly brought in messages over 4,900 miles away.

Other Crosley Models, like the Model VIII, three tube set—price 348, and the Model VI,
two tube set—price $28, have given exceptional results to thousands of satisfied users everywhere.

Write for Catalog Showing Complete Crosley Line. For Sale By Best Dealers_Everywhere.
Besides a complete assortment of receivers, Crosley manufactures parts for replacement or
home construction.

Jobbers and Dealers Will Be Inter-
ested in the Crosley Proposition.
New York Office, C. B. Cooper, 1803 Tribune Bidg., 154 Nassau St.
Baston Office, B. H. Smith, 929 Blus Hill Ave., Dorchester
Chicago Offica, 1311 Steger Bidg., 28 E. Jackson Bl

R. A. Stemm, Mgr.

CROSLEY MANUFACTURING COMPANY

616 ALFRED ST. CINCINNATI, OHIO

Rem_arkable Ace Model V

Regenerative $20
RECeiVGfS Formerly kno;vn as Crosley

Model Ve

This one tube receiver is astounding the radio world with its wonderful achievements. Sta-
tions more than 1,000 miles away are being regularly copied on this set. In comparison to its
price, there is no receiver on the market today to equal it in performance.

Because of its size and price the Ace Model V is a great summer seller.
Licensed under Armstrong U. S. Patent No. 1,113,149.

Live Jobbers and Dealers are eagerly taking advantage of the sales this instrument and the
rest of the Precision instruments and parts bring them.

Free Catalog on Request.

THE PRECISION EQUIPMENT CO.
- “Powel Crosley Jr. President

616 GILBERT AVE. ' CINCINNATI, OHIO
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Map

Qe e
2 ¢0lors-2 X3
Lot

A

S

S

20000 ca}”iz;_g;fe{; |

Indispensable to every radio owner.
Contains up-to-date list of over 20,000
Amateur, Commercial, Army, Navy,
Transoceanic lHigh Powered, and
Broadecasting Stations in the United
States and  Canada;  International
Morze Code and Convention Signals;
the construction and operation of the
Reinartz Tuner, Detector, and one-
stage Amplifier;’ also an abundance
of other useful information.

Incduded with the book is a splendid
two-color map of the United States
and Canada, 2x3 ft., showing radio
district  boundaries, standard time
lines, geographical location of broad-
casting stations, etc.

Buy the Book with the Blue Cover

The greatest dollar value on the radio
market. At your dealers or direct by
mail. Use check or money order. 1o
not send stamps.

Dealers: write for proposition

Radio Directory and Publishing Co.
45-J Vesey Street New York City

More Money For YouI

=RADIO

HE amazing expansion of Radio has opened
up thousands of wonderful new positions on
land and sea. Big salaries, fascinating, easy
work, short hours, and a wonderful future are

offered to ambitious men who get into Radio now.

Take advantage of these wonderful opportunities to
step into s big paying position in this great new field.
Radio offers you an opportunity to travel and sec the
world, with a]] expenses paid, and a fine salary besides.
Or you can stay at home and work up to a position pay-
ing up to $10,000 a year.

Easy to Learn Radio at Home

Hum_ireds_ of men are already earning handsome in-
comes in this wonder science. If you want to get into a
profession where opportunities are unlimited make Radio
your career—become a Certified Radio-trician.

Thousands of Certified Radio-tricians are wanted to
design Radio sets; to make new io improvements; to
manufacture Radio equipment and to install it; to main-
tain and operate great Broadcasting stations and home
Radio sets; to repair and sell Rugio apparatus; to go
into business for themselves; to operate aboard ship and
at Jand stations. ) .

You can easily and quickly qualify in your spare time
at home through the help of the National Radio Institute
Prominent Radio experts will help vou. Four wonderful
instruments are loaned to students maliunﬁl the work
thoroughly practical. The same plan that has already
helped hundreds of our graduates to real success and real
money in Radic is open to you.

Send for Big Book

No other fietd today offers such great opportunities as Radio.
Take your cholce of the many wonderful openings everywhere,
P re now to step into the moet Interesting and best paid
profession today. ead about the opportunities open now— the
different kinds of work —the salaries paid. Write today for the
44 pafe book that tells how America’s first and biggest Radlo
school can make you & Certiled Radio-trician in Your apare
time., Mall the coupon or write a letter NOW, National
Radio Institute Dept., 32-F, 1345 Pennsylvania, Ave.,, N. W,
Washington, D. C.

NOTE « These opportunities are o&en only to meb and
= boys eighteen and over, 1gh 8chool boys and
others under Eighteen years of age interested in rondio can make
big money In spare time after school hours through our special
apare time course. If You want information simply sign the
coupon and send it to ua.

National Radie institute, Dept. 32-F

1345 Pennayivania Ave., N. W., Washingten, D. C.

Without obligation send me your book "How to Learn Radio
at Home" which tells all about the opportunities in Radio, how
3 time study at home will qualify me quickly as a
io-trician so I ¢an get one of the splendid tioha, and how
your Employment Bervice helps me to secure the job 1 want.

Name........... 000DDOC0a0D0D0000 000600t $9b 66 00600 boDE
e 308 BAAA 606 000800006008000000 5000600000008 00006 o
L1 2 State, .... ereraeens
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Uses Formica for Panels and Insulation

ROSLEY radio sets are universally known and used. They
are produced in a factory that is famous for its well developed
production methods and factory.systems.

Radio engineers for the Crosley Manufacturing Company, like
those of nearly every other well known independent radio manu-
facturer, appreciate the superior qualities of Formica insulation
for radio.

They use it in panels and for many other purposes in connection
with their radio product, because it is good looking, because it
works well with ordinary tools and because it has high di-electric
strength and maintains it indefinitely, improving with age.

The Crosley Company is a large distributor of Formica panels
and of radio parts of its manufacture in which Formica is used
for insulation purposes.

Formica dealers can'supply you promptly with panels in all standard siges.
They can also supply special sizes when you want them,

The Formica Insulation Company

4641 Spring Grove Avenue
Cincinnati, Ohio

SALES OFFICES

50 Church St.. New York, N. Y. 1210 Arch 5t., Philadelphia, Pa. 414 Finance Bldg., Cleveland, Ohlo
422 First Ave., Pittsburgh, Pa. 1819 Lyndale Ave., S, Minneapolis, Minn. o S. Clinton 5t., Chicago, Il
1043 Granite Bldg., Rochester, N. Y. Sheldon Bldg.. San Francisco, Cal. 313 Title Bldg., Baltimore, Md.

415 Ohio Bldg., Toledo, Ohio Whitney Central Bldg., New Orleans, La. 47 King St., Toronto, Ontario

ORMICA

Made from Anhydrous Redmanol Resins
SHEETS TUBES RODS
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RADIO

=

PEARLCO RADIO PRODUCTS, of which the vario-

coupler and variometer, molded in Bake-Lite, here

shown are specimens, are now being successfully
introduced to Radio Owners.

Made under the supervision of a noted radio engineer of 18 years’ exper-
ience, these products are guaranteed the best of their kind on the market.

Please ask any dealer about Pearlco Products or write us.

PEARL RADIO CORPORATION
1033-35 Race Street Philadelphia, Pa.

"= | CLARION

““Uniform Quality”

. S48 Headsets
BOTH HEAR ALIKE $5.00
Thousands of Satisfied Users Know— :
Clarion “Uniform Quality” Headsets are built from the best of materials
and with careful attention to the fine manufacturing details necessary for the
production of delicate and uniform receiving apparatus. _
Clarion “Uniform Quality’”’ Headsets do not add a tone of their own to the

broadcast, varying with each headset, but reproduce voice and music as trans-

mitted.

Clarion “Uniform Quality” Headsets are ideal for outdoor reception. They are ruggedly
built, light in weight, neat in appearance and low in price. Every set is sold with a real, money-hack
guarantee. The purchaser must be satisfied.

If your dealer cannot supply you, order direct enclosing money order and address.

Attractive proposition to the trade.

RADIO SUPPLY COMPANY
HORNELL, NEW YORK

20



Please mention POPULAR RADIO when answering advertisements.

Natural
Re-PRODUCTION

The artist’s presence can almost be felt
in the startlingly natural Re-PRODUC-
TIONS by the Atlas Amplitone. Not a
sign of blast or distortion, for the Ampli-
tone, itself, is a fine musical instrument.

Designed by musicians, acoustic experts
and radio engineers in response to the
demand for an improved loud speaker.
Many important refinements that increase
the pleasures of radio without adding to its
cost. A fine musical instrument applied
to radio reception. Acknowledged supreme,
by highest musical and radio authorities.

Atlas
AMPLITONE

LOUD SPEAKER

Complete with connecting cord and full
instructions for connecting and adjusting.

Insist Upon the
Atlas Amplitone )

Only the Atlas Am- Atlas Amplitone Unit

L ) p L
pllton? can Re-PRO You can make vour own loud speaker with this part of the Atlas
DUCE. If your dealer Amplitone without horn or base) and a horn of any phonograpl,

. : except the Brunswick. With phonograph attachment 513
has nore, ask him gty irintin ot _i_g

to order for you. Uhnit without Attachment, $12.50

WRITE for Iliustrated Booklet

Multiple Electric Products Co., Inc.

Radio Division

7 Orange Street Newark, N. J.
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This is the New

with ‘The Adjustable
Alr Gap ‘That Tunes
Out Al ‘Harshness

Invite your friends tonight, Sur-
prise them with a real concert or
dance. _
The wonderful new Dictogrand will
create the illusion that the artists
are in the very room with you. Just
go to your dealer's and hear this
remrarkable, clear-toned instrument.
Take it home and plug in for the
finest entertainment you ve ever
known. You don't need extra
batteries. _
Like all the other famous Dicto-
graph Products, the Dictogrand is
guaranteed for one year.

1f your dealer hasn't the DICTO-
GRAND in stock, write to us direct.

DICTOGRAND
: $

DICTOGRAPH
PRODUCTS ,
CORPORATION

RITTER LOOP AERIAL $1.00

A knockdown aerial. All paris

e supopliqd can be assembled in

i f-\“@\t 10 minutes. Tested and en-
sgemrdny, - dorsed by Popular Radio,

_f ZEds. N, Y, Globe and N. Y.

4 | S, Mail. We guarantee
G “imis, that the Ritter Loop
Py | -, ""H“x will eliminate
% SO, li;{htnin and

andlord

G _ I
‘%é‘ = | =" # f_f-r;ﬂ;-"' trouble, reduce
e T ~54¢ static, interfer-

R 55 ence from sending
N, | Z%"  stations and noises
N #2 from your neighbors'

dimsen, || e regenerative sets. Loop
e i 1 .-l___..-"" aerials of this kind never
il sold before for less than $5.00.

e We manufacture and sell
direct from our factory. By
mail 10c extra. We also
manufacture the now famous
Ritter Grand Crystal Set which will tune up to 800

meters. Price $3.50. Dealers write for cur proposition.

RITTER RADIO CORPORATION
232 Canal Street - New York City

O B Py Bt By By B

PATENT APPLIED FCR

MARK

Stops Interference/

The “WAVE TRAP” will eliminate interfering
broadcasting stations and enable you to listen to
your favorite station.

It will work on any set, greatly increase its selectivity
and clearness, and eliminate code and spark stations.

It is mounted on a Formica panel in a handsome ma-
hogany finished cabinet 6x5x6. It is a high grade in-
strument throughout and a valuable addition to the
operation and appearance of any set. It comes to
you complete and there are no extras to buy. It is
installed in a minute by changing only one outside
connection.

Use the “WAVE TRAP” for real results.

21 E.SOUTH WATER, ST.
curcssy  CEIICAGO

Circular on request

— 7 ¢ < — 7 —4 —§

Be sure to get our great 68-
page catalog. Over 500 differ-
ent parts, 300 illustrations.

Ups, all

of coln.
Radie Speeialty Co., Ine
96a Park Place, New York

Jor amplificafion
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Il The City’s Music In Vacation Times
E »
Thousands of summer resorts are going to keep in touch with the world by radio. Thou-

sands more will wish that they had thought of it. : t
TheJones éjwpfoy Receiver, detector and three stage, is particularly fitted for this service.

Because: FIRST, it is positively in a class by itself in the

. durability of its construction and ass’_embly.
i# p SECOND, its simplicity of opefation. y
THIRD, its-reliability. 2

: -
f We sell with the Jones o m{oﬁa&? Receiver, for eghi,s pyroose, a stout traveling case. All
| you need to do is to discon?rge oulf leads, put the @gmosony in the case, turni the lock, put
‘| the case in your car with a‘couple of “B”” batteries aifi you ate ali fixed. Use your automobile
i battery. If that isn’t copiveniént; use ‘‘peanut tubes’ with adapters. If you want the best, we
4 suggest using-regular tubes with a six-volt battefy. 'You can rent one at any town.
. But in any case’ incliide a Jone$ Receiver in your summer outing plans. The @mfoi‘t}/
will repay you many, many times over.
' = N . Summer radio has been handicapped by absurd stories
of noises. The quality of ourcgpm ony receiver, and more
; efficient broadcasting stationsHave enthinated many defects
heretofore assumed to be caused by static. On most sum-
_rher nights, especially in dry weather, the receiving is as
"~ “good as at any other time in the year.
¥ The use of the o z@a}ou under many and varied con-
w Zdilions provesitto b{one o‘fythe most efficient Igng distance
‘receivers on the market. Every part of the &ymphory is
¥ built and inspected by the Kellogg Switchboatt Sﬁ’gply
' Company, for twenty-five years manufacturers of highest
grﬁe telephone equipment. °

: ‘r'{?/ .=~ Ask your dealer —If he has not a ;r_:)o[o;z in stock,
o, Or complete information, wire us im 'd_:atelg,?.y Get your

=Order in at once to avoid delay.

‘j"’} ' JonEs RADI O company

LYTTON BUILDING. CHICAGO

TheSymp h’un’ irmanufoctured anderll. 5. Varent No. 13I8 Armsiroag Resener ative Circuit
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FLEWELLING-KAUFMAN-REFLEX
ULTRA REINARTZ-NEUTRODYNE |

and other circuits are greatly improved by using

EE M lco N 55 . TESTED MICA CONDENSERS
' i "ln ;-T-

Endorsed not only by experts, but
by dealers, amateurs—in fact,
every one interested in radio. _
The design of ‘“Micons’ is such that constant equal pressure is

Because exerted on the condenser plates over the entire area. ‘“Micons”
assure abzolute noiselessness, clarity of tone, accuracy, constant
fixed capacity. “Micons’’ are invaluable as a protection against damage to the filament
and their c0nsequent1al short life.

Other “Micon” Sizes

L0015 40c [ - |

00z, ... 40c 015,00
0025 ... 50¢ W00), . B 2
003’ §1. 025000000 3.

AT YOUR DEALERS—otherwise

send purchase price and Yyou
will bhe supplied postpaid.

Ask for Ask for
FREE FREE
Diagram of has F e5hma n Inc Diagram of
KAUFMAN \aoiod Gondenser Jrodact.f FCEMELLLIS
CIRCUIT 106 Seventh Ave: New York CIRCUIT

Home of Freshman Variable Resistance Leaks

The Best J8leadset

HIGHEST AUDIBILITY
PERFECT MATCHING
GREATEST VOLUME

Why Strain Your Ears?

T. B. I8l. Headsets reproduce
clearly and naturally. No ‘“Fuzz’’
“Tinny’’ tone. Extremely sensitive.

At Your
DEALERS

$5.00

Aluminum cases—6 Foot cord—Weight 12 oz,

Type'6-A 17500 Turns (2200 ohms) Hard Rubber
caps . . $7.00
]umor 16000 Turns (2000 ohms) Composmon caps $5.00

If your dealer does not carry them he will order them for you
Dealers and Jobbers write for discounts

THE T. B. . CORPORATION

DANSVILLE, NEW YORK, U. S. A.
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STHRISTOL!
i AAUDIOPHONE
B L0UD SPEAKER

- - ey

e s e

A Loud Speaker and Reproducer in One
BRISTOL

TRADE MARK

AUDIOPHONE

- REG.U.S.PAT. OFFICK

MORE THAN A LOUD SPEAKER the AUDIOPHONE is a real reproducer of

- the original broadcasting. It is easy to listen to the Audiophone reproductions

because they are so perfect. The speech, songs and instrumental music are not
blurred or disguised by mechanical distortion. You get all the fine shadings and
every inflection. In fact, the very personahty of the artist seems to be present as
you listen.

DEVELOPED in the laboratories of an engineering firm known the world over for
recording instruments of precision.

COMPLETE in every way and ready to connect to the receiving set.
NO AUXILIARY BATTERIES are required for magnetizing.
ADAPTED FOR use on all types of two or three stage power amplifiers.

MADE IN TWO MODELS—
BRISTOL AUDIOPHONE SR. Loud Speaker, Size of Horn

15 inches Diameter. Price........ . .....cciviiiinenanen $32.50
BRISTOL AUDIOPHONE JR. Loud Speaker, Size of Horn
11 inches Diameter. Price....................coia $22.50

- THE BRISTOL SINGLE STAGE POWER AMPLIFIER for use with the

usual two sta%f amplifier can be furnished, which will greatly increase the range

of the Audiophone where desirable. Price................ ... ... .. $25.00
Write for Bulletin—3006-L
THE BRISTOL COMPANY WATERBURY, CONN.

Boston New York Philadelphia Pittsburgh. Detroit Chicagoe St. Louis San Francisco
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Here it is—the
Perfect “Fishing” Record

XPERIENCED radio operatdrs

have found a big advantage in
keeping permanent records of their
“catches.”

White & Wyckofl’s
Handy Radio Record

is the ideal record form.

It tells at a glance the code, location,

ownership, wave length, date of every

- find. The sheets are perforated and

can be taken from any part of the
pad without disturbing the others.

Get this Handy Radio Record and
keep a convenient and systematic record
of your radio ‘results. . At your dealers
or send us $1.00 for 5 pads of 50 sheets
each, “size 67%9". Sent postpaid any-
where on receipt of price. Remit by
check, cash or money order to

WHITE & WYCKOFF MFG. CO.

Makers of the famous Autocrat Stationery

100 Water Street
Holyoke, Massachusetts

Y our Radio Set on a

 ROBBINS
RADIO DESK

Presents an attractive appear-
ance. All wires, batteries and
other accessories are entirely
concealed. Various finishes to
harmonize with your furniture.

For sale by first-class radio and
furniture dealers or write

Robbins Woodworking Co.

Dept. B
Libertyville, Illinois

26

A REAL PORTABLE LOUDSPEhEER
Unaffected by Climatic Conditions
NO PART TO BREAK OR JAR OFF
IDEAL FOR
Vacation, Outing or Travel

NO PULP to Crumble
NO WOOD to Warp

NO TIN to Bend
Buat
CASTED ALUMINUM for DURABILITY

Now Equipped With
A TONE REGULATOR

Retail Price $35.00
WILLIAMS RADIO COMPANY

Radio Tone Specialists
1438 Washington Blvd., Detroit, Mich.

""'n||||lf]

Don't
aHead Set

Cholce of experts

Sold by all
Responsihle
Dealers &

Department
~ Stores ~

T2 W A Ind Sr.. ANew' Tork
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Use the New Tubes
With Your Present Rheostats

The resistance of each of your present rheostats (4 to 6
ohms) is too low to control the new quarter ampere tubes

(UVzolAiand C301A).

Cutler-Hammer engineers, however, have come to the
assistance of the radio man once more and offer a small

adjustable 2 5 ohm unit that can be attached to one of the posts of C-H
your present rheostat and with very little if any, wiring, and no cache dg';,';::i
loss of time, make it possible to use these new and better tubes for rheostat

maximum results. It makes *‘junking’’ of your present rheostats
unnccessary and saves the trouble and expense of redrilling your
panel for new ones.

The C-H Radio Resistance Unit is arranged for usc with all
makes of rheostats and for panel mounting. This new unit increases
the range of your o-5 ohm rheostat to o-30 ohms, the slider being
adjustable over the entire range to care for changes in battery po-
tential. After once set, this adjustment requires practically no at-
tention and regulation of the tube is obtained entirely by turning
the rheostat knob.

THE CUTLER-HAMMER MFG. CO.
Member Radio Section,
Associated Manufacturers of Electrical Supplies

MILWAUKEE, WISCONSIN

" C-H Unit attached
to standard C-H
Carried by dealers cvery- Rheosiat
awkere, If yours has not
been supplied, send 2 5¢ di-

rect plus 10¢ for mailing

C.-H Unit mounted on post

fastened to panel; thenwired

in series with rheostat. Easy,
neat, effe@ive mounting

FOR RADIO RHEOSTATS
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“AMSCO For
BETTER RADIO”

FROM the Melco Supreme Radio Fre-

quency Receiver, down to the smallest
Inductance Switch or Binding Post, Amsco
Products are known the world over for their
scientific correctness, mechanical perfection
and ruggedness of construction. You’'ll buy )
Amsco Products on their appearance, but H°":::°;':gc°d
Audio-Frequency:  keep them because of their durability and

Transformer dependability,

Write for our Booklets Nos. 1001 and
1002 illustrating and describing our
entire line of quality apparatus.

"n.., AMSCO PRODUCTS, Inc.

Fairbanks Building
Broome and Lafayette Sts., New York City

Mortimer Radio Corporation

Audio-Frequency
Advance Metal Stamping Company Amplifying R

Honeycomb Coil Mounting

_

Successors to

RADIO CABINET

WILL FIT ALL RECEIVING SETS
MAHOGANY PIANO FINISH
PRICE $60.00

i’ DEALERS AND JOBBERS
1

Write for Our Proposition

“| PETERS ELECTRIC CABINET CO.

, HORNELL, N. Y.

OPEN CLOSED

CHARGES RADID “A™ & "B" & AUTO STORAGE

- BATTERIES at HOME ODvernight, for a Few Cents

From Any 100 to 130 Volit 60 Cycle A. €, Lamp Socket.

All TYPES But “B"’ F-F AUTOMATIC MAGNETIC TAPER CHARGE DESIGN made BATTERY CHARGING POPULAR.

Charge AUTO Eventually You Will Buy An F-F CHARGER & The Sconer You Buy One: The More You Save. A-B

Batteries w N Charges Al 6 Volt & up to 120 Voits Of "*B" & Loud Speaker Storage Batteries In Series Inductively

Overnight 1 At Home Overnight. Disconnecting & Muitiple Connections Unnecessary. Charging Clrcuits Saparate.

Right in . No Chance For Grounds, or Short Circuits. Nothing To Slop Over, Be Filled, Burn Out, Need Attention
Your CAR

ol Or Cause Trouble. Infusible Rectifylng Brushas Maintain Constant Efficiency Uninterruptedly.
T K| COMPLETE PORTABLE AUTOMATIC, No Skil Required. AMMETER eliminates Guess Work.
Nothing Like It Mads, Lasts A Lifetime. Screw Piug In Lamp Socket; Snap CLIPS on Battery Terminals:
Turn Switch & Battery Is Charged In Morning. Charged Battaries Mean Fewer Expensive Replacements.
it Costs Less To Buy An F-F CHARGER Than To Be Without One. INSIST on The F-F CHARGER.
Bullt By A Master Of The art in 7 TYPES. Thousands Sold Make Possible Thess POPULAR PRICES

TypeGcharges6VoitBatteryAtBamparess 15 Type12charges12VoitBatteryAt5amperas$ 15
e TypeBchargesRadio B ‘Batterieslipto120Volts$ 15 TypeA-BisCombination0f6 88320
- H‘-‘] Typel166charges6VoltBatteryAt] 2amperes$20 Type 1612charges12VoltAtTamps$20
P — Type1628 is a Comblnation Of Types 166 & 1612 and Charees Both 6 & 12 Volt Batterfes $28

a .in Tvpes B & A-B are RadioSpacials. Tvpes 166. 1812 L1626 are For Heavy & Rapid Charging.

e :j SHIPPING WEIGHTS Complete with AMMETER & BATTERY CLIPS 17 to 15 ibs.
"‘;‘fh o™ = PURCHASE from DEALER: Mail Check, or WRITE us to Ship TYPE desired C. 0. D.

ORDER Now, or WRITE immediately for Free Descriptive CHARGER BuMletins 44 & 44A.

woos e S5 ~ FRANCE MFG. GO, Cleveland, Ohio.
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Licensed under U. S. Patent No. 1113149 for Amateur Use Only

Range 150 to 750 Meters Vernier Controls

Receiver $45.00
Amplifier $35.00

Dealers:---Write for Our New Proposition

Vernier Condensers

12 Models
$2.50 to $6.75

{L Write for Bulletin No. 7 ”
No. 8 $6.50 n—— B No. 7 $6.75

CHELSEA RADIO CO.

177 Spruce Street Chelsea, Mass.

[ ¥ ]
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ACE

THE FINEST
IN BATTERY
PRODUCTION

THE beat does oot always mean the most
exponsive, for Aco Batteries sell at & price
that meets with instant favor. yet the quality
far surpasses anything on the market.
Ace Batterios are different. They have higher
voltage to oarry them thru conditions of
greatest current

Radio “A’’ Batteries
made in several “Hpes of 1 to 4 cellpower,
134 volts and & power, 434 volta for W-
D 11 tubea.

Radio “B'’ Batteries
made in several types for every eXisting con-
dition.

Dealers: We have a wonderful
propostiion for you. Wrike

The Carbon Products Co.

Lancaster, Ohio

Manufacturars all kinds of Dry Batteries,
Carbon Brushes, Welding Corbons, etc.

DISTRICT OFFICES:

1058 W, M, St. 706 S. Second S,
P AT 11081/l X gy A
-19 M Plymouth Bldg,

&'ng’}'wfl‘v . Minneapolis, "‘u’f“'

Bodep 2,

e e e
T il i = oml gl e L fad Tl b D D e il

It’s the contact
that counts

The dual-wipe contact strips
of the Na-ald De Luxe socket
avoid the trouble experienced
with the socket of conventional
design. Because of thorough
cure and high dielectrie prop-
erties this socket keeps plate
to grit losses at & minimum (of
particular importance in Fle-
welliig Circuit ot in Radio
Frequency).

Price 75 conts

The Na-ald Special Socket
No. 499 is a sturdy little socket
for the G. E. No 199 dry-cell
tube. It has special slot con-
struction, and is moulded of
?enmne Bakelite. The heat
rom soldering connections will
not affect these sockets.

Price 50 cents

Booklet with wiring design
and instructions for Hazel!me 8
Neulrodyne circuit, together with
other selected ctrcuata. packed
with each Na-ald product or
sent in exchange Jor cover laken
Jrom any Na-ald carton.

Alden Manufacturing Co.

formerly ,
Alden-Napier Co.
Dept. C 52 Willow St.
Springfield, Mass.

T NA-ALD

l

Na-ald 8pecial Socket
No. 499

Na—aId De Luxe

“VB” RADIO
CRYSTAL SET

An inexpenslve, efficient radio receiving
set, Haas surlirlalngly loud, clear tones.
Is extremely slmple to o Eerate Receives

in a radius of

up to 550 Meters wit
25 Miles.

Without phone or antenna , . $1.50

With single phone (1400 ohms

receiver agnd g)rd .(. . . J $3-50

With double headset (2800 ohms) $5.75
Antenna Equipment for the above set 50c extra.

Satisfaction Guaranteed or Money Refunded

Bent prepald to any address upon receidt of moncy order
or will send C. O. D. parcel post.

Dealers write for proposition.
Manufactured by

B. W. WHITEHURST
250 South Street Newark, N. J.
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Your Dealer Probably Has
‘All-American’
Amplifying
Transformers

(RADIO and AUDIO Frequency)

If he has thus far missed theae
highly i IMﬂort.nni: aids to clear

atro:{F o reception, tell him
you buy “All
nothing.

They cost no more; and your
set is ‘entitled to the best the
art has produced. Owur Radio
Frequency Transformers
should be used to amplify radio
frequency impulses before they
reach the detector tube and the
Audio Frequency Transfor-
mers, to strengtten the de-
tectec[ signals. The combina-~
tion of the two forms the ideal
long-distance radio reception
hookup for either headphone or
loudal?enker reproduction.

our dealers first before

you wnte If none of them can
suplllaly you, send orders to us
with name and dress, of
Dealer you wish to favor, and
trnnsformers will be sent you
at the prices named.

l'-FE Hand Book of Radio

merican'’ or

RADIO FEUENU
R-10 (150-550 melers) $4.50

AUDIO FREQUENCY
Hookups—25 up-to-date dia- R-12 Enﬂl‘ 3nl) $H.5

rsms of Succesaful Circuits. R-13 (Ratie 10 e 1) 4.75

end 2¢ stamp to cover postage. R-21 (Ratie Ste 1) 475

RauLAND Mrg (o

200 No. Jeﬂerson SLCbmago, mn
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These two devices have revolutionized Radio:

The Magnavox Reproducer and

the Magnavox Power Amplifier

THE efficiency of Magnavox Radio apparatus is best realized by
comparison with other instruments constructed on less modern
scientific principles. When operated in accordance with instruc-
tions, satisfactory results are assured.

Magnavox R3 Reproducer and 2 stage Model C Magnavox Power Amplifier

Power Amplifier (as illustrated) $90.00 insures getting the largest possible power
input for your Magnavox Reproducer

R2 Magnavox Reproducer with 18-inch 2 stage $55.00
horn: the utmost in amplifying power; 3 stage 75.00

requires only .6 of an ampere for the Magnevax Products can be had from good
fleld . . ¢ ¢ . 0 . . . $60.00 dealers everywhere. Write for new booklet.

R3 Magnavox Reprociucer with 14inch THE MAGNAVOX COMPANY

curvex horn: ideal for homes, offices, . Oakland, California
ElC. o o 4 + o & ¢ * & o o $35000 New York Ofﬁce: 370 Seventh Avenue

MAGNAVOX PRODUCTS

&T No Radio Receiving Set is complete without them
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*10

Your phone plus
FIBERTONE

equals a clear

LOUD SPEAKER

Now is the time to prepare yaur radio equip-
ment for use during the vacation months.
Enjoy your summer with radio, end those
screechy, vibrative sounds 3o common to metal
horns, and amplify every word or note into
clear. bell-like tones with a Fibertone horn
plus one of your phones. Besides perfect action,
Fibertone horns arc beautiful, their surface
being finished in a black crystalline.

If your dealer can’t supply you writedirect to

FIBER PRODUCTS CO.

240-C North 10th Street
Newark, N. J.

Distributors and Jobbers: Write for terme

ST

LTS

ORYPHONE

‘“RADIO”’ HEADSETS

AND

LOUD
SPEAKERS

Coryphone “‘Radio’’
Double Receiver
Headsets

3200 OHMS, $9.50
2000 OHMS, $4.00

Single Receiver Types

1600 OHMS, $s5.00
1000 OHMS, $4.25

Coryphone''Loud Speaker”
with Adiuuag
Feature, $40

Coryphone '‘Master Tone”

The Loud Speaker Jr., $22
The world’s finest reproducers. Coryphones
have many exclusive features and are best by
comparison. Ask your dealer to demonstrate
these remarkable values.

Sold by
ESTABLISHED DEALERS EVERYWHERE

f your local deale ot supply you order through
him or send order and remittance direct to us

CHAS. CORY & SON, Inc.
183-7 Varick Street, New York

PHILADELPHIA BosTon San Francisco
e Bourse 88 Broad 5t 11 Mission St.
Hlustrated Literature on Request

'1||||IIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIII

g |
EJrWD 11 tub

Standard, threaded rubber, Willard’s,
specially adapted for use with W. D.
11 tubes. Supply current at 2 volts
to one W.D. 11 tube for 210 hours on
a single charge. Rechargeable. Brand
new, size 4x514x7 inches—Chi-Rad
guaranteed.

This is a time and quantity limited
offer—orders will be filled, first come,
first served. Get yours first by order-
ing now! .

2-Volt Willard Charged . . $7.50
2-Volt Willard Dry... ... 6.50

ChicagoRudio Apparatus o

413 5. Dearborn 5t 'l.'.luu:u.u 1.
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“Pathfinder

How far will
‘1% your set reach?

? ANCE“- in Meters and
Mtles from your HOME anywhere to all
Broadcasting stations in the U, S, The -
PATHFINDER GAUGE does it. Use
the GAUGE and “Tune in” the Station.
Gauge complete with Wall Map 36'x 24"
showing location, call letters and wave
length of Broadcastin iStatlons, Standard
Time Zones, radio districts, and other
valuable information. No set complete
without this outfit, Mailed prepaid,
rolled in tube with full instructions.

Heavy paper $1.00

Cloth Mounted $2-00

(DO NOT SEND STAMPS)
RADIO MEASUROGRAPH
231 Tribune Annex

=
Radio PATHFINDER &Wall Ms W
e (o E

G-:.uﬁ:isall
the Hage" L

Dept. R. | MINNEAPOLIS . MINN.

o

7
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General Radio Type
300 Amplifier Unit—

Works equally well with
erystal or tube detectors.
Is a compace unit, wired
ready for external connec.
tions. Two or more units
may be used together to
obtain multi-stage ampli-
fication,

Prices

Type 300-A Amplifier Unic
for WD-11 Tubes, completé
‘except for tube and batteries,

$7.50
Type 300-B Amplifier Unl;.
forstandard 6 Volt Tubes,
$8.00

Type 231.A Transformer
—Gives the maximum
amplification possible.
without distortion. Like
all Amplifying Trans-

The General Radio Com-
pany, the Type 231-A is

guaranteed.

Price $5.00
General Radio Type 214
Rheostat—

A convenient, practical in-
strument, equally well adap-
ted for experimenral service
ot permanent installations.
You'll never cause unpleas-
ant noises in the phones
when you rotate the coneact
st of a Type 214 Rheostat,

Price

For the new UV201-ATubes,
20 Ohms.
For the newer UV199 Tubes,
+200hms.
For the Standard Tube. 7
Chms.
$2.25

Type 214 Potentiometer—

To get your gas detector on
that sensitive kink by fine ad-
justment of the plate poten-
tial, use this General Radio
400 Ohm Potentiometer. It
will conrrol regeneracion in
your radio frequency ampli-
fier by a positive grid biss.

Price $3.00

Amateurs—

Bring vour problems to us.
Qur Engineering Staff is sl-

formers manufactured by -

] L e e P
For more than eight years, among men who
know and use Radio Apparatus of the better
sort, the name—General Radio Company
—has been accepted as a guarantee of all that goes
to make up satisfaction and as synonymous with
the advances in theory and practice which accom-
pany all true Radio progress.

' T E] ]
T g g AN LI L.

As an example—for the amateur who wants real
Radio efficiency—there is no single piece of appa-
ratus which more completely fills its niche than
the General Radio Type 300-A Amplifying Unit—
the Amplifying Unit which requires no storage
battery. .

If you are interested in Radio Apparatus in which
price is subordinated to satisfaction, send for
Bulletin 914 U, It is an educational pamphlet for.
the amateur who wants better equipment.

GENERAL RADIO CO.

Manufacturers of
Radio and Electrical Laboratory Apparatus
Massachusetts Avenue and Windsor Street
Cambridge, Mass. 5169

h
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\’(CQ)—r—
4
70

hitch em to BDXX

ﬁi‘::i?.é‘é‘)‘ﬁ'-u:ﬁ’ﬁa"ﬁ';;.°“ Ton e ilecto , ' The Big “Regal” Line

Regal No. 140 Filament Rheostat

Has full exposed resistance wire,
giving critical adjustment so neces-
sary to the efficient operation of a
vacuum tube. Fine, smooth work-
ing control. Handsome lmob, heat
resistance base and highly nickel-
plated parts. 6 ohms re- l

sistance—2.2 amperes. $ 00

gives absolute insulation and has tremen- =
dous mechanical strength. Power Rheostats, Potentiometers, Induc-

tance Switch, Variocoupler, Tube Sockets,

bakellte dlleCtO Jacks, Condenser, Knobs, Dial.et. Send

(A Laminated Phenolic Condensation Product.)

Highest in dielectric strength. Tough, durable,

yotrreadily muchined. K s shars color and (If your dealer does not h;r.:dle Regal Products
lossy ﬁm-h always. Resists heat. water, steam —write us direct)

? umes and solvents. Used in the U. 8. Navy and

Signal Corps nearly NINE YEARS! 66 ” 1
Don’t rush ahead with “just anything’’ for » Regal InduCtance SWItCh
panel. Get real Bakelite-Dilecto (ax grade} and A 15-point switch complete in one
you'll get best results. unit. Requires but one hole to

THE CONTINENTAL FIBRE CO. mount on panel. Smooth wiping

Factory: NEWARK, DELAWARZE contact over heads machined to same
Dealer Service from: height on one plece contacts. Com-

‘New York, 233 Broadway plete soldered assembly attached, or

p,",p,u,'h_ 301 Fifth Ave. removed from panels by means of

Chicago, 332 S. Michigan Ave. onc threaded shaft bushing. Gives

San Francisco, 75 Fremont St. inductance regulation hy

Los Angeles, 411 S. Main St. dial contact. $2 00

Seattle, 95 Connectizul St. )
The Amerlcan Specialty Co.
Bridgeport, Conn.

Bcemw

e AMPL-TONE PHONES

NEW “UNITED” VERNIER
Dial Assembly

More Power, and Far Greater Selectivity

Large capacity, due to the large area of the mica-insujated
copper vernier plates,
reat Fincness of tuning, due to the delicate screw thread
adjustment of Vernier.
hort-circuiting rendered practically impossible. Note
that the opposing circuits are located in e knob and Dial—
a new and better \\'3{!
This new United Vernier Dial Assembly can be attached
to any plate condenser. it being neccssary to drill only one hole.

Price, Postpaid......,. $2.50 2200 Ohms—3$6.00
UNITED VARIABLE CONDENSERS
WITH NEW TYPE VERNIER DIAL ASSEMBLY : AT LAST the public may have these EXCELLENT
gaplate............ 56.50 splate, .. .......... $5.00 * Headsets at a popular price. Pesitivaly the
z3 plate. ... .iaaa.e 6.oo 3 plate. ........... . 4.75 equal of the expensive Dhones, for benuty, comfort, tone
rrplate. . ...ohan.. and durability.

HUNITED'" AMPLIFY]NG TRANSFORMER. Audio Money back guarantee protects voi. “Wonderful vatue,”
Frequency magnetically shielded. Fine piece of precision “Equal W smg 00 phones,” and other testimonials on fle.;
workmanshi Ratio s to 1. Each, $4.50.

All lig; wlr’goducu are stold uﬂdtffa péimtl}re moncy-b::ﬁk Write for spectal prices for a l:sited pertod
Ruaran ch You remit or write for circular, give us the
name and addrcss of your favorite Radio deater. ?ﬁﬁ&‘nﬂ‘s chgtstltr:.n%tl,eo;g;' !Sge(c):laclz: ke
UNITED MFG. & DISTRIBUTING CO.

536 Lake Shore Drive, Chicago, 1ll. C’ M. FRENCH MFG' CO'
New York Office - - - so Church St., New York, N, Y. SEYMOUR, CONN,

San Francisco Office - 709 Mission St., San Francisco, Cal.
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Lo thousand, three thousand,
four thousand miles and more
away-—stations in every direction
contribute to the daily pleasure
of Mu-Rap owners. The extra-
ordinary sensitivity of these re-
ceivers, using only a two-foot,
indoor loop aerial, provides con-
tinually new thrills and surprises.
Remarkable clarity. Selects with
astonishing distinctness. Easiest
imaginable to operate. Nominal
guarantee of LooO miles reception.

Write for literature

Mu-Rap LABoRATORIES.ING.

809 FiFTH AVE. ASBURY PARK, NEw JERSEY
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DELICATE SOLDERING in RADIO

Both the manufacturers’ and amateurs’ problem on all fine work is readily solved by the instrument
constructed for this particular purpose.

THE POST SOLDERING IRON

Platinum Heatlng Unit—Interchangeable Tips—Universal Current
{Large and Small)

ONE-HALF ACTUAL SIZE

$6.00
Awarded Certificate of Excellency, N. Y. Evening Mail Radio Institute

From your Dealer, or write

POST ELECTRIC COMPANY (Instruments Division), 30 E. 42nd St., New York

=

Kl C Storage “B” Batteries give °
long service at low cost

Alkaline type, will not sulphate or buckle. Not

harmed by short-circuiting, overcharging, +or
standing idle. Panel switches afford single cell G R l N
variations. Easily re-charged from any 110- VARIABLE CONDENSERS

volt A.C. line by means of small home rectifier.

One charge lasts three to six months in detector Standard Constructions, Aluminum Plates, Moulded Ends,

Accurate Spacing. Plain or Vernier.

plate Circuit. LIST PRICES
Prices without rectifier: Plain (With Panels) 11 Plate, Plain. ... ... .. ............ $3.00
55 sell 33 volr. L1l 3338 s11.75 23 Plate, Plain $4.00 Vernier,.... ... 6.50
G NS ananaan Tl 43 Plate, Plain 4.50 Vernier........7.00
e o o R a0 $22.50 VernierOnly........................ 1.75
Manufactured by
Moo sectiter 11§08 VIZZO PRODUCTS COMPANY,
t 3
SATISFACTION GUARANTEED Distributors for N. Y, Cﬁtﬁoa':‘zd th‘:nf:).llowmg states: Penn.,
Money s refunded If user 13 not satisfled after 30 day trial. W. Va, Va., Md. N.C, 8. C., Ga, and La,
Write for full Informatlon on "A* and B Ba tteres THE EASTERN SPEGIALTY COMPANY,
KIMLEY ELECTRIC COMPANY, Inc. 3 st batore for Ohit aad e et
1357 FILLMORE AVENUE BUFFALOQ, N. Y. VIZZO PRODUCTS COMPANY,

5238 Ludlow St.. Phila., Pa.

" @wll  Tue UNITY VERNIER RHEOSTAT

An Improvement on the Jenkins Rheostat

A Single ere in a Groove, followed by a point constantly
in contact, gives noiseless adjustment, and permits of in-
itesimal refinement in tuning.

A Cut-Out Switch operates with no change in adjustment,
permitting a set to be turned on and off by the Rheostat with
absolutely no change in tuning.

Manufactured in any resistance. 6 ohm and 25 ohm carried in
stock. Guaranteed for one year.

price s1.7s  THE UNITY MFG. CO., 224 No. Halsted St., Chicago, Ill.

F.o). B. Chicago “Hear a set that uses one”’
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14-inch Home Model, $30
21-inch Concert Model, $35

In your home, you hear the same
sweet tones of the same violin,
played on the stage or broadcast-
ing room at the same instant.

= ! ol

The horn of MUSIC MASTER is wood, for
the same reason a violin is wood. MUSIC
MASTER gives more than a reproduction;
more than a recreation; it IS the artist himself,
in the pure, mellow-sweet tones of ACTUALITY'!

Not a mechanical device, but a musical
INSTRUMENT. It does not squawk, vibrate

Geraco Phonegraph

Attachment or twist tone. Experts on acoustics, in long
Converts your Victrola or study, have eliminated reproducer-faults and
Columbia into an eflicient
Jirwdagealier. Complete, 310, the result is the perfect MUSIC MASTER.

For sule thr jobbers and
dealers evervmt

Comes complete, ready to attach in place of

JOBBERS AaMUSIC MASTER headphones. No extras to buy. Hear MUSIC

full ilege of return. ) , ;
DEALERS ““,m‘;”}’;:“fulf oo MASTER at the home of a radio-friend or at

fon :,‘,d“;,,c?f“ S your dealer’'s. Let it talk for itself!

GENERAL RADIO CORPORATION

Makers and Dis"ibutoﬁsl_dplgi H?Kade Radio Apparatus
) PHILA -
CHICAGO S. W. Cor. 10th & Cherry Streets A L

37



Please mention PoPULAR RaADIO when answering advertisements.

= 1
Getting N\ DX
thru
Static
with the new
No. 201A Special
2 to 10 megohms
__ for UV 2014 and
e ;‘ 2 Yy C 301A Tubes
B SO "~ Na 75¢ each
I Tuning for DX — distance stations—is
HARTMAN VARIUCUUPLER } greatly helped by keeping the tubes as
WITI quiet as possible. This means variable
SPIDER WEB ROTOR | resistance in the grid circuits—DURHAM
PRGVIDES Variables, with the plunger adjustment.
_REMARKABLE SELECTIVITY IN TUNING Try them and get rid of a lot of trouble
Designed for us by Alfred A. Crossley from static.
Price $6.50 | DURHAM & CO., 1936 Market St., Philadelphia
Write for bullelins on Hartman Radlo Products D u r h a m v a r i a b l e S
THE HARTMAN ELECTRICGAL MFG.CO. = 3
. el L || High Resistance
=

McNEARY

RADIO SCALOMETER

Radio Map and Broadcasting Directory

EVERY RADIO
FAN NEEDS IT

You have just tuned-
in a distant station. Of
coursc You want to
know how far it is.
With the Scalometer
mounted on the ac-
companying map yYou

have the answer at a
glance—instantly and
correctly.

A Scalometer

tells

DISTANCE
OF ALL
D-X CALLS

RANGE
OF YOUR
SET

If your dealer can’t supply
you, send one dollar to

EMBLEM MFG. CORP.
251 Middle City Bldg.
Philadelphia

SCALOMETER
An instrument of precision
in a beautifully finished
aluminum case.

RADIO MAP
Authoritative, up-to-the
minute, showing hroadeast-
ing starions, time zoues,
radio districts, cities and
towns in U. S. and Canada.

BROADCASTING

DIRECTORY
In handy booklet form with
broadcasting stations alphs-

betically arranged by call
letrers.

ALL THREE

$1.00

Thrills!!!’

Thrills never end when you
have a Tuska Popular—the
regenerative receiving set that experts
recommend. Signals clear and sharp
come in night after night from faraway
stations. And for nearby programs,
plenty of volume without distortion.
Every part Tuska-made; known for
12 years as fine radio instruments.

The C. D. TUSKA CO., Hartford, Conn.

(3 :
-

TUSKdA RADIO
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RADIO
PRODUCTS

Mar-co
Inductance
Switch

MAR-CO INDUCTANCE SWITCH. The finest on the market. Small. Finely

made. Exclusive features. No loose connections. Perfect contact at e§cry tap. Only
one hoie in panel necessary for rigid, secure mounting. No special tools necessary for
trouble-proof connections—just ordinary pliers. The only inductance switch with separate
positive locking arrangement for seating switch arm in proper place on contact. This locking
action is felt upon turning knoh. Prices, including attractive dials and Bakelite JKnob with im-
bedded brass bushing—3 points, $1.00: 7 and ¢ points, $1.25; 11 points, $1,50; 13 points, $1.75.

MAR-CO VERNIER

RHEOSTAT will bring the
most critical tube to the
highest point of efficiency

MAR-CO FILAMENT

Our new T'V199 cushion socket
provides the resilient non-micro-
phionic mounting necessary to

protect the dclicate., fragilo
filanmient of the new UV199
tube. Unexcelled for neatness,

SWITCH. Type 400-A. Insures
maximum efficiency from bat-
teries by disconnecting them

y means of an extremely
delicate adjustment. 6 °
ohms resistance—2 amperes

]

capacity. - Calido-nickel- from set when not in use. small size. positive electrieal
chromium Resistance Unit, Mounts through one drilled contact and mechanical perfecs
and Bakelite Base and hole and presents a filne appear- tion, Hard Rubber, Insulation.
Knob. Price, $1.50. ance. Price, $0.90. Price, $30.75.

.3 o i

MAR-CO JACKS. Short circuit impossible.
Highly nickeled. Formica insulation. Sterling
silver contacts. Extra washers allow wide range
of panel adjustment. Price,

No tools
Instant connection or
Finely

STA-PUT PLUG. Fits any tip.

necessary to fasten.
disconnection. Mechanically correct.

No: & Sincle Olvoed Creeuis. -1 0111005008 made and Ginished. Price each, $0.60.
No. 1 Double Cireutt. .. ik 3 6 dewe .00
No. 5 Single Filament Control. ... ........ 1.00
No. 6 Double Filament Control. ... ....... 1.10

Martin-Copeland Company

Providence, R. L.

MBS

""RADIO
PRODUCTS

RADIO
PRODUCTS
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1200 MILES

with a Crystal Set Using

A Needles, California, radio fan writes:

“Using M. P. M. Crystal, | picked up Los Angeles,
San Francisco, Salt Lake, Denver and ‘St. Louis.
It is far superior to any crystal I have ever used.”

Before discarding your Crystal Set for an expen-
sive Tube outfit, give M. P. M. Crystal a triall

Beware of imitations! The genuine

Million Point Mineral is sold only in
separate crystals packed by our company in
boxes bearing the trade-mark “M. P. M."”

Send 25¢ and name of your Radio Dealer for

a sample M, P, M. Crystal—concert-tested
and guaranteed, 35¢ f‘::r mounted Crystal.

M. P. M. SALES COMPANY

Department PR
247 So. Central Ave. Los Angeles, Cal.

It’s a Winner!

RATHBUN

SINGLE HOLE MOUNTING

CONDENSER

Thia varfable has won the henrt of Rado Fans
everywhere—Why ¢ Because it is different and
5 6&5 eonstruetion is fect throughout.

(1 nly 1 hole to drill for mountinsﬁ.

(2) Plates dle-cast in milled brass tu

(3} Formlica ends for plate protection.

Vernter, 11 plate, 23 plate and 43 plate
at your dealers or direct from

Rathblln _Mfgo CO-, Jamestown' No Yo

Warren Radio Loop,
cut away to show
construction

RADIO
Make Your Set W
Portable for
Camping and Vacation

CONTINUE to enjoy the radic programs on your eamping
trip or wherever you spend your vacation. A Warten
Radio Loop allows you to take Your set anywhere. Sizes as
amall a8 8 inchea square, that can be fitted inside Your eabinet.
8ond a postal for our Bulletin I-102, ¢ontainlng hookups.

A Type for Every Set ot the Best Deslers

Type A-T737 (300-700 meters) 6 Inche are—non-dirgettaral,, .....$1
Jros A58 i ileriern Dbt i cticar s 148
- metors nches ! e
'l';pt BL-25=4 (E52-18,000 metors) ﬂm.?no::nomrgﬂ-.'iplﬂ" nehed
T T T S $28

Send for Bulletin 1102

V-DE-CO RADID MFG. CO., Deet. F, Asbury Park, N. J.

Listen in with a

NE AMPLIFI

A scientifically perfect instrument, with wood pulp
sound chamber, designed by one of the foremost
acoustical specialists. This Perfect Tone

RADIO LOUD SPEAKER

insures the most delicate reproduction of voice or
musi; and positively eliminates distortion and metallic
sound.
The Dodge Tone Amplifier is enclosed in a hand-
some mahogany cabinet, with front panel and sound
chamber finished in black. Size of complete outfit:
12 in. high, 93{ wide, 814 in. deep.
The Dodge Tone Amplifier is :
made especially for home use,
with any set of three tubes or
more. No batteries necessary.
No adjustments. Complete,
ready for immediate use
Merely hook up and $2500
listen. Price.......
Liberal Discounts to Jobbers and e —— i
Dealers Model No. 10
ACKERMAN BROTHERS COMPANY., Inc.
Dept, “PR,” 301 W, 4th Street, New York, N. Y.
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Variable high resistasnce unit,
1/10 to § megohms. Does the
work of a thousand grid leaks.
Contains siandard mica con-
denser of proper capacity.

Bakelite. Price comiplete §2 .00

C. H. Wallls & Co., 1409 Syndicate Trust Bldg., St. Louls, Mo.
802 Forsyth Bldg., Atlanta, Ga.

703 Granite Bldg., Pittsburgh, Pa.

1028 Fourth_Ave., Huntl
709 Mission St., San Franc

337 S, Western Ave Los

TUBE FOR*9

Something new in radio. Diode! A two element
vacuum tube that is more sensitive than a
crystal. Diode does the work of a high priced
instrument and eliminates the use of storage
and ‘“‘B"’ batteries. Its reception of word and
note is absolutely without howl. The low cost
of Diode and its economical operation turns
radio into an inexpensive luxury.

Tube with socket $2.50. Ask your dealer or write

direct, sending dealer’s name and 10c. postage.

Branch Offices

Munsey Bldg., Washlngton, D. C.
1121 Pine St., Senule ash.

53 \V. Jaekson Blvd., Chicago. 111
1403 Monadnock Block Chicngo. I11.
630 Victory Bldg., Philadelphia, Pa
1011 Chestnut St., Philada Dhiu.

ton, W. Va.
o, Cal,
AngZeles, Cal.

ELECTRAD CORPORATION OF AMERICA

428

Broadway ., New York

= e
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FIL-FONE CONTROL SWITCH

D P e E L e + Vb

= = kit 2 i} ] Py
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BT

Phons

T A

Price $3.00

! Protected by Patents Pendine

Dispenses with jacks and plugs.
ey in building sets.
control of filaments.

Send for circular F. F. S., No. 2 for complete
description

DISCOUNTS ON APPLICATION

(Complete Radio Catalog sent
on receipt of 6c for mailing)

The A-C ELECTRICAL MFG. CO.
Dayton, Ohio

Saves mon-
Positive and progressive

U. S. Bureau of Lighthouses Indorses

SPIDER WEB COILS

TV
i ?

Turney’s Spider Web Plex Coils are taking
first place in the Radio Field, eliminating the
variocoupler as a tuning unit and making
child’s play of station finding.

Wave length range—960 meters with con-
denser in shunt. No body capacity.

Eugene T. Turney’s patent on gpider Web
Winding is the only one granted by the Gov-
ernment. They are wound on automatic
machines—also patented, making absolute
uniformity certan.

See your dealer, or mailed direct on receiptof
$4.50, cash or money order (no stamps or
checks). Hookups for tube and crystal sets
included. .

TRISTAN SALES CORPORATION

Sole National Distributors
1 Union Square New York

INSTRUMENT

: MAKERS
DEPENDABLE

4@} PRODUCTS
SINCE 1909

PRECISION HIGH EFFICIENCY

CRYSTAL SETS

Guaranteed to receive local broadcasts with vol-
ume and clarity equal to any scts manufactured

Without Phones or Aerial

TYPE “*A”’ (Shown in cut) - -

$1.25
TYPE “B'"’ De Luxe - - $5.00

Type A (complete), $6.00 ‘T'vpe B (complete), $11.00

Sent prepaid upon receipt of express or postal
money orders. !
Monecy refunded if not absolutely satisfactory.
Dealers and Jobbers write for discounts.
BOYS: You can make good money selling these sets.
Write for terms.

THE EASTERN SPECIALTY CO.
3552 N. Fifth Street, PHILADELPHIA, PA.

Radio Dealers!

O you sell copies of PopuLar

Rapio in your store? One
dealer sold 150 copies of the May
issue in just two days! If you are
not cashing in on the demand for
single copy sales, by all mecans get
in touch with the nearest branch
of the American News Company
and have them supply you on a
Sfully returnable basis.

If you wish further information,
write to PopuLar Rabpio, Dept. 63,
9 East 40th Street, New York. We'll
also tell you how you can make
good money taking subscriptions
to this livest and most practical
radio magazine.

42
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% G‘mes You What

N You Pay For

But the close-up view of an orchestra seat is much better—so it
costs more. It is precisely the same with Radio Equipment. You
get what you pay for.

You can buy a single-circuit receiving set at a much lower cost
than you will have to pay for a Paragon three-circuit receiver—but
at what a sacrifice of pleasure and satisfaction! Night after night
of splendid entertainment simply ruined by mixed messages and
general jamming from the hundreds of broadcasting stations.

With a Paragon three-circuit receiver, you can select the radio programme
of your choice from the various programmes being broadcasted on any night,
get it promptly and hold it from start to finish if you desu'e. Ask any
experienced amateur what he thinks about

ARAGO

Reg. U, S. Pat. Off.

RADIO PRODUCTS

The amateur will tell you that the
Paragon three-circuit receiver, because
of its great superior selectivity and
sensitivity, can pick and choose be-
tween broadcasting stations of about
the same signal strength with less than
one per cent differential.

This means that with a Paragon re-
ceiver you get what you want when you
want it—complete messages and clear
music from the station you tune in on,
without interruption and jamming.
Until you have listened in with a
Paragon three-circuit receiver, you
cannot guess the real pleasure and fas-
cination of radio.

Also Manufacturers of PARAGON
Radio Telephone Amplifier

Transmitters Transformers
V. T. ControlUnits Control Dials
Rheostats Amplifiers |,
Potentiometera Receivera
V. T. Sockets Switches
Detectors Variometers

Long before broadcasting popular-
ized radio with thLe general public,
Paragon equipment wasthe choiceof the
experienced amateur. He will tell you
today thatif you want quality and satis-
faction, Paragon Radio Products are
the best and safest buy on the market.

An illusirated Catalog of Paragon
Radio Products Is Yours For the Asking
DEALERS—The Adams-Morgan Company
has an interesting proposition to make to rep-

utable radio dealers who believe in quality
merchandisc. Details on request.

ADAMS-MORGAN COMPANY
20 Alvin Ave., Upper Montclair, N. J,
Type RD-s_ Regenerative Receiver
and Detector—$75.00

Type A-a Two-Stage Amplifier-$50.00
(Limv=an! under Armstrong Patents.)
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RECEIVING SETS AND PARTS

If you are now
working with a
one-tube set, the
2-stage amplifier
shown here will
give you the nec-
essary volume of
sound to make a
loud speaker possible.

It is a compact unit — transformers are
sealed in the base so that no dampness
can affect the working quality of the
instrument. To demonstrate the damp-
proof qualities, one of these instruments
was soaked in a tub of water for several
hours, then put into a circuit and tested
for reception with perfect results,

Send for an illustrated folder show-
ing all parts and complete sets.

w

TR T T T E T e =

ATwATER KENT MFG. CoMmPANY
4933 Stenton Ave., Philadelphia

L 18T RS SO

EF Tt s RN T e g SU LR L

e

Exceptionally powerful. Makes weak signals strong

A single charge will last six months, recharged (for
less than Y4e¢) from any lamp socket or farm light-
ing generator. Patented high ampere plates charged

and formed before leaving the factory.

Positively eliminates battery noises often blamed
on static. =

Container will not leak and is made of genuine
hard rubber. Size 2147 x 3" x 439",

You assemble the battery easily and pleasurably
in less than ten minutes, Complete illustrated
directions with each battery.

Large illustrated circular on request.

Price, 2214 volt, unassembled, type 5200,.. .. $4.25
assembled, type 5200, ,,..,. 4.65
New type 5201-sealed with lugs. ...... 7.50
Rectifier for A.C 35
Dealers and Jobbers write for proposition
Dept. PR

Sidbenel Radio Equipment Mfg. Co., Inc.

25 W. Mt. Eden Avenue, New York City

In Any or All Stages

of audio frequency amplification

“Tho AMERTRAN

can and should be used.

It is made in only one
type and one ratio. [tsflat-
top amplification curve
precludes the possibility
of distortion on the part
of the transformer when
used in any or all stages.

It will give the same
clear-toned distortionless
amplification with all
tubes which are approxi-
mately alike in A. C.
Impedance and Amplifi-
cation Factor, such as

Price $7
Ask your electrical
dealer, or sent car-

- WD-11, UV-201-A
h. 1- ' 5
lect, (Wt 1oy UV-199, C-301-A,
C-301, = UV-201.

Its amplification in one stage
is 38.6; two stages 1490

American Transformer Company

Designers and builders of radio
transformers for over 20 years

175 Emmet St., Newark, N. J.

STATEMENT OF THE OWNERSHIP, MANAGEMENT.
. CIRCULATION, ETC.. REQUIRED BY THE ACT OF
CONGRESS OF AUGdBT 24,1912, OF POPULAR RADIO
Published monthly at New York, N, Y., for April 1, 1923.

BTATE OF NEFW YORK
COUNTY OF NEW YORE § 35

Before me, 3 Notary Publie in and for the State and count? afore-
said. persopally appeared Kendail! Banning, who, having been duly
eworn according to law, deposes and says that he !s the Edltor of
POPULAR RaDIO, and that the l'ulluwln? is, to the best of his
knowledge and bellef, a true statement of the ownership. mansge-
ment, etc.. of the aforesaid publication for the date shown In
the above caDtion. required by the Act of August 24, 1912, em-
bodled in section 443, Postal Laws and Regulations, to wit: 1,
That the names and addresses of the publisher, editor, managing
editor, and business IMADAEErs Are: isher, POPULAR RaADIO.
Ine., 9 East 40th St.. New York Clty: Editor. Kendall Banning,
9 East 40th St.. New York City; Managing Editor, None; Busincss
M crs, POPULAR RADIO, In¢.. 9 East 40th St.. New York City.
2. That the owner ls: New Fiction Publishing Corporation,
9 East 40th St., New York Clty, whose stockholders are: Abel I.
Smith, 120 Broadway. New York City: Marjorie L. Sargent, Prem}-
um Point. New Rochelle. N.Y.: H. B. Emerson, 9 East 40th Bt., New
York City; Metropolitan Finance Corporation, 8 East 40th st.,
New York Clty, whose stockholder 138 Harvey Fisk & Soms, Inc.,
34 Pine 8t., New York, whose stockholders are: Frank B. Ansted,
Connersville, Ind.: William G. Audenried, Jr.. 34 Pine Bt., New
York City: Harvey Fisk, 34 Pine St,, New York City: Pliny Fisk,
34 Pine Si., New York City: Lorin L. Homer, 34 Pine 5t., New York
City: Henry K. Hooker, 40 State St.. Boston. Masa.: Wiitred Jossup,
34 Tine St., New York City: James M il, Land Title Bidg.,
Phiiadelphia, Pa.;: F. O. March, 52 Wall Bt., New York City; Jcseph
R. Paul, Westinghouse Bldﬁ. Pitisburgh, Fa.:. Cariton W. RHich,
60 State St., Boston, Mass.; Richard U, Sherman. 246 Genesee St.,
Utlca, N. Y. 2. That the known bondholders. mortgagees, and
other security holders owning or holding 1 per cent. or more of total
amount of bondas, mortgages, or other securities are: None. 4.
That the two paragraphs next above, giving the names of the owners,
stockholders, and security holders, It any, contain not oniy the list
of stockholders and security holders as they appear upon the booka
of the company but also, in cases where the stockholder or security
holder appears upon the books of the company as trustee or in
any other fiduciary relation, the name of the person or corperation
for whom such trustee I8 acting, is given: also that the said two
paragra{l)hs contain statements embracing affant’s full knowledge
and belief a8 to the c¢lrcumstances and conditions under which
stockholders and Security holders who do not appear upon the
books of the company a3 trustees, hold stock and secyrities in a
capacity other than that of a bona fide owner: and this afflant
has no reason to helleve that any other person, assoclation, or cor-
poration has any interest direct or indirect in the sald stock, bonds,
or other securities than as so stated by hlm,

(8igned) KENDALL BANNING., Editor.

Sworn to and subscribed before me this 31st day of March, 1923.
[SEAL]l EUGENE 8. BIBB, Notary Public.
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FADA RHEOSTATS
AND POTENTIOMETERS

are practically standard with the whole
radio industry. It was FADA rheostats
in 1921 that were in greatest demand
and today FADA rheostats and poten-
tiometers are sold in most every store.
Despite imitations, and bootleg radio
traffic the FADA trade-mark
on rheostats still sets the stand-
ard of quality and service.

120-A 5 ohm plain rheostat for ali
6 volt tubes. .. ........ $0.75

121-A Power Rheostat for three
or four tubes in parallel. 1.20

150-A 5 ohm vernier Rheostat
for best control of 6 volt
detector tubes. . . ... ... 1.25

151-A  Vernier attachment. Instantly converts almost any 3-16" shaft rheostat

IO VEIMICE TYPE. ot v v ie it e e im s e e fowe: will
152-A Potentiometer, 200 ohm, for Kaufman, Flewelling, and many other radio

frequency amplifier CIrCUIts. . ... ... oo 1.00
153-A 8 ohm rheostat—used for low filament current tubes. Can be converted

to vernicr type by using the 151-A attachment. ... o 1.00
154-A 400 ohm Potcntiometer. Has many uses in radio frequency amplifier

CICUTES 0 b % 46 5. o ik s 8 i 0 4 FeoEDod bE ceaTs g - gu e P s tm e A o 1.00
155-A 8 ohm vernier Rheostat—same as No. 153-A but with

VEBTTHC e - o o oo bl ilos o eeeoy §4 @0 86 = oo 6w B g h 1.50

156-A 60 ohm Rheostat for one to four UV—199 or other low fil-
ament tubes on cither 4 or 6 volt battery........ £1.25

FADA products include nearly everything
that the radio experimenter needs to con-
struct his own receiving equipment.

The FADA Handbook of Radio Facts
and a bulletin describing the new FADA
“ONE-SIXTY” receiver with the neu-

trodyne circuit will be sent for 10¢.

F. A. D. ANDREA, INC.

1581.D JEROME AVE. N. Y. C.

-
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32,069 Graves!

Somewhere in Europe there are to-day 32,069 graves of American

Soldiers.

Each year since the World War it has been found necessary to raise
money to decorate these graves on Memorial Day

In order to obviate similar annual calls in the future, an Endowment
Fund is being created which will insure an annual tribute of flowers on
Memonal Day for all time.

Approximately $300,000 is needed. $100,000 has already been raised.
The American Legion has pledged itself to raise the remaining $200,000
before May 30th of this year.

Every American should have an interest in this fund and a distinct
pride in its purpose. Every donation, no matter how small, will be
appreciated.

Our slogan is: “At Least a DIME From Everybody.” Make your
check payable to

¢““Graves Endowment Fund’’
and mail to

FRANK B. GUEST, 85 West 103d Street, New York City

PECIAL OFFER

Two new yearly subscriptions § 3
to PoruLAr Rapio for only . . ..

Rope this Special Offer! Any radio enthusiast can do it. You and a friend of
yours may have POPULAR RADIO for a whole year, provided you are both
NEW subscribers. You only have to throw a check for $3 around the
double coupon and MAIL IT TO-DAY.

(Coupon good until June 20th, 1923}

PoruLar RaD10. Dept. 62, And also to this other new subscriber. Here's my
9 East 40th Street, New York City cash remittance—(or a check or money order for $3).
Please send PorPuLAr Rabio for one year to: :

NAME. .. coreevecvaneassnrvosranasaccssnassnses NAME. ...

ADDRESS . ivvevsnrnrsvissssnvisnonssnynnnnrny ADDRESS

CITY...eoovevveniuancsn 0o STATE ..ot

(No extra for Canada. Foreign countries 25 cents extra per subscription.)

[



L

[ Please mention POPULAR RADIO when answering advertisenents.

Used and . A TYPE 123-A
Recommended T T .0005 MF (Max)

by O e $4.75
= ' . o == (WITHOUT KNOB
Rell‘lal’tz Y R = I AND DIAL)

hrow away your

old condensers!
When you build the
new Cockaday ‘Four-
Circuit Tuner youlll
need

CARDWELL

““Four-Zero’’ Variables

Zero “Body Capacity” Effects
Zero Radio Frequency Losses
Zero Leakage

Zero Maintenance Trouble

A POSTCARD BRINGS YOU AN
EDUCATION ON CONDENSERS

ASK FOR BOOKLET D

The Allen D. Cardwell Mig. Corp'n

85 PROSPECT ST. BROOKLYN, N. Y.
Designers of Standard Radio Instruments
CARDWELL Products are used All Over the World
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THE NEW RT-8

Radio Frequency Transformers are specially de-
signed by the Radio Service LABORATORIES for
maximum efiiciency when used with any low current
consumption tubes on the market.

Por Audio Frequency, the new
RT-A2 will give you 100% Tone
Quality and High Amplification
without distortion, For best re-
sults on both tone and distance,
use Radio Frequency RT-8 (for
all stages) in the black case,
retail price $6,00, and Audio
Frequency RT-A2in brown case,
retail price $6.50. For sale at
all reliable electrical or Radio
Stores. If your dealer cannot
supply you, order direct. Order
by type number, accept tio substitute, and remember
that all Radio Service Laboratories’ Transformers
are individually triple tested and unconditionally
guaranteed,

Send ten cents for booklet on Radio Frequency with
schematic diagrams—o most valuable and helpful
publication for the radio amateur and expert.

RASLA SALES CORPORATION

National Distributors
DEPT. P, 10 E, 43rd ST. NEW YORK CITY

$4.00, complete, 22%2 Volts
Renewal §2.50

Cheaper than a“B” storage bat.
tery and requires no attention

Nao corrosive or dangerous liquids

. 1 B ]
The Carbon Giant ‘‘B’’ Battery
Guanteed for One Year
Each Renewal Guaranteed for One Year

This battery is similar in principle and voltage to the ordinary
dry "B" battery. It contains enough water, however, to
complete the chemical reactions involved and therefore it is
far more efficient and will give longer life in proportion to its
size than batteries of the dry type.

Best for hi voltage lixisp=iker installations. Best for
ordinary b cast reception. Iliu.l for DX,

Remittances should include paroeel post chargfes on 7 pounds.

Circular on request. Dealers and agents. please write.

The Copper Giant Battery Co., Lansdowne, Pa.

RADIO FREQUENCY AMPLIFICATION

Get the best results with radiophone reception.
Long distance reception, purity and volume of tone
reproduction, static reduction, and selectivity. We
have working plans, blue prints, with exact specifi-
cations of parts to assemble to construct a three
tube set. Gives marvelous results. Save worry
and experimentation in building one of these sets.

Any amateur can build. Guaranteed results. Sent
for $1.00 postpaid.
RESEARCH LABORATORIES
Carthage, Mo.
Detector

w. To 501 Tube _
$2

to tube sets at smali cost. Special socket
40c extra. Special Adaptor 75c extra.

RADIO RESEARCH GUILD
40 Clinton Street NEWARK, N. J.

- MULTIPOINT

L4 augut Pending)
A Synthetic CRYSTAL DETECTOR
sensitive over its entire surface

Eliminates all detector troubles, Exuraordinary clearness
and volume. Endorsed by radio experts and press. Sold in
scaled packages only. Jointhe aver-incresnsing Rusonite tans.
RUSONITE CATWHISKER
Order from your dealer or direct }‘rom us.

Price, mounted............
Sensitiveness aranteed C
14-Karat Gold Multiple contact. 25C

Supersensitive .. .. ..
Ruscnite Products Corp., Dept. “P,” 15 Park Row, N.Y.

ere’syour oppaortunity. Radioneeds

you. Win success in thi8 fascinating field.

Trained men in demand at highest saiariee.
Lzam at home, in your spare time.

Be a Radio Expert

I will train you, quickly and easily, to design

construct, instail, operate, repair. maintain, and

sell all forms of wapparstus, My newmethode
are the most soccesaful in existence. to earn

$1,800 to $10,000 a Year
FR EE xeo vln'm:;l of uﬁi"ﬁ'&.‘l‘}:
Writefor'*Radio Facts’’ free. Engineer Mohaupt.

American Electrical Assoclation
Pept. 86 4813 Ravenswood Ave., Chicago

Get Our New Loose-Leaf
Catalog

Just off the press. Lists all the latest sets

and parts. The best stock in Chicago.
Catalog also tells how to build a Reflex Set
to take on your vacation trip.

Send I0c for your copy today

LYNN RADIO CO.

Sixth Floor Consumers Bldg.
220 So. State St. Chicago, 1lI.

SPECIAL BARGAIN

WONDERFUL TUBE SET
1000 MILE RANGE . . 1 8-9-9
Newark Can Get Davenport, lowa

Free—one pair $§8.00 Everett Phones with
each set purchased

Descriptive Circular on Request
VARIABLE CONDENSERS
Bakelite End Plates Standard Construction

3 Plate ..... $1.25 21 Plate..... $1.75
1« ... 1.50 43 ¢ ... 2.25

Enclose Money Order and Goods will be Shipped Im.
mediately by Parcel Post, Postage C.0.D.

AERO MFG. CO., 142 Market St., Newark, N. J.

48

—

[ Y



Please mention POPULAR RADIO when answering advertisements,

¢ RADIO this SUMMER
grie 0 Will be Good -

It entirely depends on yourself whether you continue your en-
joyment of radio this summer. Here are four very good reasons
why you should get maximum enjoyment from the air at all times.

Wl 45 . a8 Perfection of portable receiving sets now
JVIR D 7 makes possible their use outdoors. * You
can dance, “spoon” and listen to good
radio music, on your camping trip, boating
cruise, or automobile tour.

There are plenty of good broadcasting

2 stations now all over the country. No

. place in the United States is farther

than 150 miles from a good broadcasting sta-

tion, and at that distance “static”’ cannot
interfere with good recéption.

New wave-lengths being assigned also make
it possible to “tune to’” twice as many local
stations as heretofore.

T -
]

Improvements in transmission equip-

ment and methods of sending, together

with better quality and more frequent
broadcasting, insures better reception and a
more enjoyable program at all times.

Here is the foundation on which to build

4 your radio enjoyment. The Lefax Radio
Handbook will start you right and keep

you that way. Itis written by the two chiefs
of the Radio Department, U. S. Bureau of
Standards. It isa loose leaf pocket-size book,
bound in beautiful imitation black morocco
Jeather. Lefax Radio Handbook never
grows old. A monthly service called
‘Radiofax” keeps perpetually up to date.
Lefax Radio Handbooks are sold by lead-
ing radio dealers and stationers. Price
$3.50 including Radiofax for one year.

LEFAX, INC.

902 S. 9th Street
Phila., Pa.
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 COMPARE THESE PRICES

RADIO PRICES

——

'-"'l‘ 50 rent on you u-uel‘Y

5o
6 Volt. 120 Am ps. 16. -:|-:h| buy ' World gtora‘n fadio
Battery. Write today.

wWorld Befizry Co.. 1219 S. Wabash Ave., Bepi. 3. Chicago

BRlue Print Dir=ien of Radlo Recelyver, guaranteed
range 1,000, 3.0uil mlles, using dry cells . . 10c
Blue Print’ Two Stage Amplifier for above out-

......................................

....................................

pald .. i it $3.
We sell Guaraniced Apparatus.

Send 10¢ for Our Complete Catalog!
Agents Wanted—Liberal Commissiona

Badger Radio Co., 493 E.Water St., Milwaukee, Wis.

Super-Sensitiveness!?

THB crystal is the “bull’s.eye”
of your crystal receiving set.

Unless it is super-sensitive you
are wasting time and entertain.
ment and cannot “hit” the com-
I:umnon for best resuits. Inslsl:
: nthe genume original Acli

ton Teted A" Detector Miner:

oz are cuefully selected from bulk
stock, individually tested and guaranteed
Super-sensitive.

Galena, Silicon or Goldite price per
crystal, 25¢c. Samemounted in brass cup,
Jloc Obtainable at your dealer’s or sent

{post-paid) on receipt of price.

“:“mmnm &

Newman-Stern Bmld.ui Cleveland
g g e g e e
CHHRGE YOUR BATTERY

2(RADIO o= AUTO)
The HOMCHARGER

POPULARLY PRICED — PAYE FOR. ITSELF'

2 THE AUTOMAYIO ELECTRICAL
SEND FOR e
8 FREE BOOK ,.,.,.,,E.“‘“s SO

V= 1 i ad s, QHMR

RADIO-PATENTS

Procured. Send sketch or model today for examina-
tion, prompt report and advice. No charge for pre-
liminary advice. Write for free booklet and blank
form on which to disclose your idea. Highest rcfer-
ences. Promptness assured.

CLARENCE A. O'BRIEN
Registered Pstent Lawyer, 1036 Southern Building, Washington, D. C,

b
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"TNOVO.-
B"B TTERIES

NOTE THE INSULATEI|». BINDING

POSTS AND T7in. WIRE CONNECTOR
OVvVO MFG CO.
2% W. 339 5T 53] 0. DEARBORN 57
NEW YORK CHICAGO

Our big stocks of standard
makes of radio sets. parts and
supplies enablra us to make

) grompt shipment from stock.

lay safe—buy standard equhr
ment from a reliable house L]
cut price material.

Send._$5.00 for Murdock Com~

plete TLoud Speaker. 70e for
""A'" Battery Switch, 80c for pair Rubber Ear Mufls.

JULIUS ANDRAE & SONS CO.
In Business since 1860
127 Michigan Street Milwaukee, Wis_

A NATIONAL RADIO TUBE SERVICE

r Scnd us your burned out or broken Detectors or Ampllficrs and
feceive maximum allowance on the purchase of NEW TUBES.
UNLIMITED QUANTITY ALWAYS ON HAND FOR IM-
MEDIATE SHIPMENT.
We allow you Scventy-five Cents on an old UVzo0 In the pur-
chase of a new one and One Dollar on WDi1 and 12 when buying
ncew Tubes, corresponding allowances on all makes.

Radio Tubes Repaired in One Week

Customers who purchase new tubes from us are entitled to a
special discount on repair work. In other words we scll you new
tubes and then keep them in shape for you.

We also usually have on hand a quantity of uncalled-for refilled,
licensed tubes at very modcrate prices, all guaranteed.

OUR REPAIRED TUBES SPEAK FOR THEMSELVES.

Write to-day for Circular P7 which will explain all the details.

SHIPMENTS PROMPTLY MADEC.0.D. TOALL POINTS
IN THE U. S. A.

RADIO TUBE LABORATORIES

Vacaum Tube Specialists
776 Broad Street Newark, N. J., U. 8. A.

24 HOUR SERVICE

LARGEST COMPLETE STOCK
of Standard Supplies in Middle West—-Write for 64-Page Catalog No. D-10

DEALERS
Greater Dizcounta Better Profits

AMERICAN RADIO MFG. CO.

107 E. 13th St. Dept. P KANSAS CITY, MO.

THE MOON
RADIO CORPORATION
Manufacturers of
Ultra-fine Receiving Sets

12 Diagonal Street
Long 1sland City, N. Y,

L gl



Please mention POPULAR RADIO when answering advertisements.
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'Every Radio'Bug’| <
OK’s the Kellogg F}i

Variometer

A product that stands up under the test of service of the
widest range. The stator and rotor shells are of molded Bake-
lite, of extra strong rib design. A handsome brown in color.

The windings are of the highest grade insulated wire,
terminating on binding posts securely molded in the Bake-
lite shell. The flexible wires used to bring the rotor leads
to the outside of the variometer are of special construction
with a heavy insulation.

Ample size bearings assure smooth,even movement with
long life, a spring of proper tension takes up all play and
prevents back lash. There are no sliding contacts, nothing
to wear, nothing to “short,” or produce noises.

High inductance and low distributed capacity.

Have your dealer show you other Kellogg radio parts—
each in a class by itself. Get the most out of radio. Build
it with Kellogg time-tested equipment. Use the following
KELLOGG radio equipment for better results:

Variometers, $8.00; Variocouplers,$9.00; Tuner Coils, $3.00; Head Sets,
$10.00; Microphones,$8.90; Tube Sockets,$.75; Plugs,$1.00;Four Con-
ductor Jacks, $1.10; Two Conductor Jacks, $.75; Six Conductor Jacks,
$1.25, FourInch Dials,$1.25;Forty Three Plate Varible Condenser with
Five Plate Vernier-Four Inch Dials and Knobs, $8.75; Twenty Three
Plate Variable Condensers with Five Plate Vernier-Four Inch Dial
and Knob, $7.75; Eleven Plate Variable Condensers with Five Plate
Vernier-Four Inch Dial and Knob, $6.75; Miniature Condensers,$.75;
Rheostats, $2.00; Air Choke Coils,$1.00;Iron Core Choke Coils, $1.35.

Kellogg Radio Apparatus proves the least expensive in the
long run. Why experiment. Buy the best.

cAll Kellogg Radio Parts are manufactured and guaranteed by

Kellogg Switchboard & Supply Company

CHICAGO, ILLINOIS
Columbus, Ohio Kansas City, Mo. San Francisco, Cal. Portland, Ore-

Kellogg Apparatus exclusively is used in building the Symphony Receiver
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<Y COULDN'T figure out what was wrong

with my radio set,” states a Fitchburg
business man whose experience is interest-
ing because it shows how one simple little
adjustment will sometimes make such an
amazing improvement in results.

“I had erected my antenna in just the
right way, had connected up my different
instruments with the greatest care, had
added improvements that were designed
to bring my apparatus to the highest pos-
sible perfection,” he continues.

“I spent a good many hours talking over
my problems with dealers and experts. I
followed one suggestion after another. But
still the same old trouble!”

Do You Have This Trouble ?

“In spite of all my efforts, when I wanted to
hear some particularly interesting broadcasting
program, other stations kept breaking in; I found
difficulty in getting long distance points; and
intermittent squeals, whistles and howls would per-
sist, no matter how I tuned or adjusted my dials.

“T was pretty nearly convinced I'd have to get
some high-priced installation man to come out to

Y SN EE SR T Em EES D SEm SIS GED &Y B IR mme GEN e SR S
r POPULAR RADIO, Dept. 60,
i ¢ East 40th Street, New York City

Please put me down for a year's subscription to
PoruLar Rabpio, beginming with the gu]y Issue,
am enclosing $2 in Full payment which also entitles
me to free use of your Question and Answer Depart-
ment.

---------------------------------------

I (No extra for Canada.  Foreign comniries
RA 25 ceuls postegeexira.)

SER GEe S SIS S DN -
»
(=9
=N
o
&

~

“How I Located
My Trouble”

A Massachusetts radio enthusiast

tells of a happy discovery that
finally

solved his difhculties.

my home and set me right, when purely bachance
I happened to pick up a copy of PorULAR Rapio—
and thumbing through its pages I found the very
answer to my problems!

“There in black and white, diagrammed and
explained, was a simple, practical suggestion
that turned the trick for me.””

The One Best Way to Get Results

Many other radio enthusiasts, too, who want
to get the most out of their sets have found in
PopuLArR RADIO many an idea and practical sug-
gestion that has made a world of difference in
their enjoyment of this fascinating pastime, and
saved them hours of experiment and costly error.

If you don't already subscribeito PoruLAR Rabio,
don't miss this opportunity of getting the magazine
regularly at your permanent address.

A vear’s subscription will save you money
over what you would pay on the newsstands, and
will bring you the magazine every month, rain
or shine.

Your Questions Answered FREE!

Then, too, as a regular subscriber, any quies-
tions you wish to ask of the Technical Editor will
be answered free of charge. This is one of the
most valuable features of PoPuLAR RaADIO’S service,
and is the same service for which non-subscribers
pay 50 cents for each question asked, and they say
it's worth many times what they pay. VYel you
can gel this same added service absolutely free.

The Coupon Entitles You to This Service

Simply fill out and mail the attached coupon
today and your subscription will start with the
very next issue. If you have some problem to
put up to our Technical Editor now, send in your
question with the cou’})on and he will be glad to
straighten you out. This is a privilege to which
all subscribers are entitled, and we want you to
take full advantage of it.

But do not delay sending in your subscription.
Get PorpULAR RADIO regularly aaci month and don’t

risk missing any of its sceres of helpful and practical
suggestions.
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Please mention POPULAR RADIO when answering advertisemenis.

»

No. 185 VARIABLE CONDENSER . - - $4.25
CAP. 00035 M. F. 17 PLATES

No. 198 AMPLIFYING UNIT - - . - §750
ACME TRANS.
No. 211 DETECTORUNIT - - « - - $240

No. 164 KNOBANDDIAL - - - - - $0.75

No. 167 COUPLER - - - - - - - $550 MOLDED BAKELITE
R. MITCHELL & CO.
255 Atlantic Ave. Boston, Mass.

For 47 years Manufacturers of Scientific and other equipment
Look for trade mark on every piece

Jobbers and Dealers write for discounts
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MONEY saved is money earned.
Radio enthusiasts want the most for
their money. Here is an opportunity
for you to get unusual value for
your subscription dollars.

“POPULAR RADIO"”and “RADIO”
(San Francisco) known the nation
over for the wealth of practical in-
formation they contain, in addition
to a mass of most timely radio news,
valuable constructional data for those
who “roll their own,” feature articles
by the leaders of the industry, the
latest radio developments and dis-
cussions on everything worth-while

—a saving

You Can’t Beat
This Big Offer!

This is undoubtedly éne of the most
liberal subscription offers yet made

“POPULAR RADIO” and “RADIO”
| —one full year for only $3.00

talking about, have joined forces in
a great money-saving clubbing offer
in order to give you these leading two
radio publications at a cost very little
more than the subscription price of
either magazine alone. Just imagine—
you can subscribe to both ‘“‘POPU-
LAR RADIO” and “RADIO"” for a
full year for only $3.00—a saving to
you of $1.50 over what you would
pay for them separately.

If you are already a subscriber to
either magazine—or both—you can
extend your subscription for another
year at this unusually low rate.

of $1.50

POPULAR RADIO, Dept. 61,
9 East 40th St., New York City, N. Y.

DIO” for one full year. I enclose $3.00.

--------------------------------

56

Send me “POPULAR RADIO” and “RA-

Here's the little coupon
that will save you big
money if you mail it before
June 20th.

Don’'t turn this page until
you have clipped the cou-
pon and started it on the
way to ‘“POPULAR RADIO.”

3 Q,J



* Please mention POPULAR RADIO when answering advertisements.

—]
RHAMSTINE

Victophone
A NEW LOUD -SPEAKER:

The Victophone is a correctly designed loud-speaking receiver.
It can be used with any type of horn but it is especially de-
signed to be attached to the tone-arm of various phonographs.

-, Remove the reproducer from your Victrola and put on the
P]’]ce $ .50 complele Rhamstine* Victophone, adjust the pole regulator until the tone
—l and volume are just right—and see if it does not fully meet

WIth Cord your needs for a perfect loud-speaker.

No batteries are required to The Victophone is nickel-plated and highly polished. It bears

operate it. the name Rhamstine,* assuring you of . atisfaction in your
Adjustable poles. purchase.
A venturi opening in the cap Order yours tod\y Dealers write for discount.

correctly designed to in-
crease volume. Man factured by

Rubber gasket between the J. THOS. RHAMSTINE*

tone-arm flange and the ; ) .
cap to reduce metallic 2162 E. Larned St. Detroit, . Mich.

vibration, *Maker of Radio Products

tye Cionialls!

So-Long Static!

SHORT CUT ANTENNA

Replaces aerials, loops, electric light plugs, etc. Eliminates
lightning dangers. Reduces static and other interference.
Gives clearer signals and tone. Works on all
standard vacuum tube sets. Makes your set
portable. Size only 63{x214 ins.
Postpaid anywhere $5.00

Satisfaction guaranteed
or money refunded

Short Cut Radio
Corporation

241 W, 54th Street
NEW YORK

DEALERS: . e ,
Write for Our Proposition L by 2% ins,

.....
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PACENT JACKS

Standard With Leading

— Set Manufacturers

W estinghouse Aeriola
Sentor Amplifier

The sets shown are just a few of those whose
makers standardize on PACENT Jacks. The
set maker's reputation rests as much on what
he buys as on what he builds. Therefore he
: : N - - buy?ji-e_lcks with a reputation for honest qual-
.;UA.D. Andrea ** One Sixty" } ity and satisfactory performance—PACENT
Neutrodyne Receiver : e ]

- Jacks. Present price revisions mean increased

VALUE

PACENT JACK PRICES

No. 61 Open Circuit Jack __.____.. $ .60
: = No. 62 Closed Circuit Jack .. _... .75
De Forest D.7 Reflex No. 63 Double Circuit Jack. . __.__. .85

Radiophone Recoioer k No. 65 3 Spring Automatic Jack.. .90
' ] | No. 66 5 Spring Automatic Jack.. 1.00
*No. 67 7 Spring Automatic Jack.. 1.00

®(Necessary in Hazelline as well as many other Circuits)

Pt - PACENT Jacks are just one item in the line of
Mu.Rad R. F, 3 PACENT Radio Essentials, every one of which is
Recefoers . 8 3 %

designed to efficiently fill a definite radio need.

Write for Descriptive Bulletin P6

. PACENT ELECTRIC CO,, Inc. EN
chlrﬂﬁouu R. c."_ 22 Park Place. New Yark, N. Y, W}

eceive 3 . Sales Offices: Chicago, Philadelphis. St. Louis. Minneapolis,
X s Washington, D. C.. San Francisco. Jacksonville (1)
Canadian and British Licensces:  Colonial Radto, Lid., Hamtllon, Can.

DON’'T IMPROVISE—*“PACENTIZE” I

RADIO ESSENTIALS
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Teleradia

(TRADE-MARK)

SUPER SENSITIVE PHONE

are the result of years of experience in the construction of delicate electrical apparatus.

They are designed and built on sound engineering principles. They are famous for
their super sensitiveness, superior quality of tone, volume, and clearness—accurately
reproducing either vocal or musical sounds with wonderful tonal qualities. Equally
salisfactory for local or long distance work.

Growing popularity — INCREASING SALES prove it is the PERFORMANCE
and SATISFACTION of TELERADIO correctly balanced Phones that really count.
TRY THEM AND BE CONVINCED
Type C, 2000 ohms, $6.50: Type B, 2200 ohms, $7.50; Type A, 3000 ohms, $9.00.

TELERADIO TELERADIO LIGHTNING ARRESTER

FILAMENT Electrical No. 5837

RHEOSTAT Approved by the National

Gt 105, nETRd. B e Board of Fire Underwriters
or table Price, $1.00

Will carry 1% amps with- | TELERADIO FILAMENT PROTECTOR

out ovcrhcating and is | For detector and amplify-
wound to 6 ohms resistance ing tubes
Completc, 60c
Price, $1.00 Extra fuses, 10c each

OTHER TELERADIO “HIGH QUALITY"” PRODUCTS

Variable Condensers, 3-11-23 and 43 plates, $1.50, $2.50, $3.00 and $4.00, respec-
tively. Tube Sockets, 60c; Fixed Phone and Grid Condensers, 35¢ each; Grid Leak

Condensers, 50c¢ each.

Jobbers and Dealers write for our attractive proposition

TELERADIO ENGINEERING CORPORATION

484-490 BROOME STREET, NEW YORK CITY

PRESS OF WILLIAM GREEN, NEW TORK
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Transformer
Uv-712
$6.50

Volume —undistorted!
With Audio-Frequency Transformer UV-712

—Complete shielding to prevent
interaction between fields.

—Sturdy build to withstand
rough use and much handling.

—Exact constructicsn tec elimi-
nate distortion in cach stage
of amplification.

—Special care to minimize trans-
. former losses, thus giving un-
nanmbotor ey @quUalled volume.

11 yaur proleciton

Particularly Designed for Use With RCA Radiotrons

Sales Dept. Suite D067 District Sales Offices
233 Broadway 10 So. LaSalle Street 433 California Street
New Yoric Chicago, lllinois San Francisco, California

i"



