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Fhilce “A” Battery on Charge

R echarge in your living room

without changing a wire

Recharging a Philco Radio Battery
with a Philco NOISELESS Charger
means merely pulling a plug from your
radio socket and pushing it into the
charger socket. No changing wires.
No moving the battery.

Philco Radio Batteries—both “A” and
“B"—have other big advantages that
make storage battery operation easy,
convenient, and economical.

They are assembled in attractive acid-
tight, spill-proof glass cases—or in wood
cases finished in beautiful Adam-brown
mahogany. They have exclusive built-in

Charge Indicators that tell you at a
glance how far the battery is charged or
discharged.

No matter how expensive your radio
set—whether it has one tube or many
tubes—you must have the steady volt-
age and strong non-rippling current of
a good STORAGE BATTERY for the
best results.

Philco Radio Batteries deliver strong
non-rippling current without hum, roar or
buzz. You can buy them from your
nearest Philco Service Station, Radio
or Music Dealer.

Philadelphia Storage Battery Company, Phhddpiu
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EDITORIALLY SPEAKING-

BY THE time these words appear in
print, the American Telephone and
Telegraph Company will have completed
its chain of eighteen stations linked up by
land wire with Station WEAF in New York
for simultaneous broad-

Broadcasting casting. This, to me,
Enters a seems to be a totally
New Phase new phase of radio and

one which is fraught
with the deepest significance for radio’s fu-
ture. These eighteen stations cover virtually
the entire eastern half of the United States.
Giving each station the very conservative

By HENRY M. NEELY

eight o'clock in the Central Standard Time
belt. In the next belt west, it is seven
o’clock and this is entirely too early to suit
the majority of fans. Therefore, for the
present at least, this time element will
probably act as a natural bar against the
further extension of these New York pro-
grams. The object of this tie-up of stations
is frankly for “toll broadcasting.” That is
the name by which it is known among its
friends; among its enemies it is called
“Advertising by radio.” The building up

1. So, also, does the A. T. & T. In fact, if
you were a manufacturer trying to buy the
facilities of these eighteen stations, that
is about the first thing you would have told
to you by the officials of WEAF, and they
would tell it in a manner so little uncertain
as to sound almost brutal.

There is, however, a vast difference
between the way link-toll broadcasting is
done by this link and the way direct adver-
tising is being done by some individual
stations scattered every here and there
throughout the country. T have frequently
listened to some of the rawest kind of
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N THE February

issue of Amateur
Radio, the clever maga-
zine published by and
for the hams of the
Second District, we
read the following:

Sl n h h-l
“The sbove ruclunee sinry on the 110-velt tube s
ol Telegram Mail's jo the
To be a consestent n.br radis sec
Jtien h_p be fully informed on inae

(Mﬂ ll-a el e
o 128 O o of Rl s e ot Mk epins
Torgram Mad's smneuncrmant)  comtaied
article en the wume ¥ am [Dustration sf
crmi .

This is mighty FB, OM.
(For the benefit of you
BCL's. this is ham language
for “‘fine business, old man.”)
We knew about the whole
thing at the time, but we didn’t
like to say anything about it
because we somehow can't get
away from the conviction that,
no matter how good we are,
we are only about one-quarter
as good as we ought to be.

I am particularly glad that
this little compliment was
paid us in the department
headed “M-I-K-E” because
I consider that the cleverest
department appearing in any
radio magazine.

So there’s a little bouquet
in return for the one they
handed us.

night range of 100 miles, the eighteen sta-
tions cover 37 per cent of -the total
population of the United States. This
range, as every radio fan knows, is too
conservative. Almost all of these stations
will easily have a range of 250 to 500
miles on an average night and, with such a
radius as this, the eighteen stations will
cover at least one-half of the population
of this country.

I have frequently been asked why it is
that the A. T. & T. has not extended this
range farther West. The principal reason
is the element of time: To be of greatest
benefit to the greatest number, the pro-
grams should not start later than nine
o’clock, and when it is nine o’clock through-
out the Eastern Standard Time belt it is

of this great system for the purpose of
permitting manufacturers to get their
names upon the air has aroused a great to-
do among old-line advertisers and advertis-
ing agencies. Every here and there, as you
pick up a newspaper or a magazine, you
will see obviously inspired and biased
articles designed to arouse ' sentiment
against link-toll broadcasting. One might
almost gain the impression that the A. T.
& T. had delfberately set out to ruin the
entire radio industry and to spoil radio for
all of the millions of listeners-in.

Let us start a consideration of this
subject with one axiom: Direct advertising
by radio will ruin the whole game and
should not be permitted under any circum-
stances. You will agree to that and so do

direct sales talks from the more poorly
managed broadcasters, and 1 will admit
that it was enough to make the blood of
any radio fan boil.

You will hear lots of people say that
radio is not a | | business b the
fans get something for nothing. Now that
toll broadcasting is developing, we make
radio perfectly logical because, when you
dig down deep under the surface of the
subject, you will find that the fan is not
getting something for nothing. He is giv-
ing something that is of extreme value.
He is giving his attention to the broadcast-
ing from a certain station and that atten-
tion of his is so valuable that great manu-
facturing or merchandising concerns are
willing to spend MoneY (ceatinaed ou Fage t9)
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Just Fill In The Blanks!

In your own phonograph is hidden a horn

) : ewett Radio &
of proved acoustical merit. Jowe

Phonograph Co.

With a Jewett Vemco Unit, this horn can 5682 Telegraph Road,
provide excellent Radio reproduction— Sy 0,
reproduction so loud, so clear, and so accu- Please send me, carrying
rate as to rival that of the best phonograph s :i(lrr::::tl;r s
record you have ever heard. e Ay
But be sure that the Reproducer is a Vemco! R
That is the secret of accuracy, volume and = B_E
tone.

No tools, no changes—Slips easily on or off the

tone arm of a Victrola—We supply simple (Addreas)

adapters for other Phonographs. Volume control
develops- distant broadcasting to amazing
strength. Above cut shows actual size. The
same Reproducer used in the famous Jewetr
Superspeaker. Price $12; West of the Rockies,
$12.50. Adapter, when needed, slight addition.
At your dealers or use the coupon,

“There Is No Substitute for the Best”

JEWETT RADIO & PHONOGRAPH CO
5682 TELEGRAPH ROAD  PONTIAC, MICHIGAN

CIheJewert 2
VemcoUni

“ANOTHER QUALITY PRODUCT"




8 RADIO IN THE HOME April, 1925

\

— e o - Ve ——\

i Satisfaction
Reliability

EVEREADY HOUR
EVERY TUESDAY AT 9 P. M.
(Lastitn Slondurd Time)

For real radio enjoyment, tune in the
~Eveready Group.” Broadcast through

stations

WEAF  New Vork WEL  Philadelphia

WIAR Provhlence WCAE Pitt-ursh v
3 Beton WGR  Buffale

You need three things in radio “B™ Batteries—
satisfaction, reliability and economy. You get
them all in Lvercady “B” Battcries. Satistac-
tion, because they produce all the current needed
by your tubes, giving you the maximum results |
of which vour set is capable. Reliability, because
vou can depend on them to work at full power.
Y:conomy. because they long maintain their
strength, and because they are low in price.

Advances in the art of battery manufacture
make Dvercadys last longer than cver. You
actually get much longer service for your money.

There is an livercady Radio Battery for every
radio use. Buy Evercady Batteries.

Manufuctured and guaranteed by

NATIONAL CARBON COMPANY. Ix¢
New York San Francisco

Canadian National Carban Co., Limited, Toronto, Ontario

eVEREADY

Radio Batteries

—they last longer

| Everrady
Columbia

Ignitor
Dry Cell
4" Battery
for all Dry
Cell Tubes
1% -oolts

No. 766
22Y;-wolt
Large
Hor-
1zontal
Price $2.00

Fertical
Price
$3.75

No. 771
4Y3-wolr
g
Battery
improves
quality,
saves
g
Batteries
Price 60c




RADIO IN THE HOME 7

RADIO INTHE HOME

Grimes-Flewelling-Harkness
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By Henry M. Neely

wave lengthe,

%eBroadcasting Hotel Overcrowded

F YOU listeners-in could

only get a close-up view
of the Department of
Commerce literally tear-
ing its hair in despair over
the question of finding ac-
commodations for all of
the broadeasting stations
and at the same time giv-
ing you folks a satisfac-
tory broadcasting situa-
tion, I think your hearts
would go out in sympathy
to Judge Stephen B.
Davis, solicitor of the
department, who is the
poor unfortunate upon
whom has been wished
the beautiful task of un-
tangling all of the knots
which are constantly
being tied.

I went down to Wash-
ington about the middle of
February and stopped in
to see Judge Davis to find
out how under the blue
dome of an arid sky he
could look for help or
hope in any direction. I
found that he literally
couldn’t,

“Do you know,” said
Judge Davis, “1 feel that
T am now slmply the room
clerk m a big hotel

have been register-
ing zuest.u all day long
and you come to me and
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demand a room. I don’t
even have to look at the
hotel register. The last
hundred or more people
who came to me as you
did and demanded a room
showed me conclusively
that all of our rooms are
filled. So I say something
like tIhls to you:

“‘1 am very sorry, sir,
but all of our rooms are
full. As a matter of fact,
we have two and three
people in a great many of
the rooms.

“‘Of course, I will not
turn you out of the hotel

use we are not al-
lowed to do that nor do
we really want to. We
are here to give what ac-
commodations we can. But
I am sorry to tell you that
our accommodations for
you are now very unsatis-

“ you know any one
in the hotel at present
and if you can make ar-
rangements with him
which are satisfactory to
both of you to share his
room, I shall be very
happy, indeed. If you
t do that I will not

turn you out of the hotel,
but will permit you to
sleep in the bill room.
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But I must tell you one thing; there are
about 200 people sleeping in the billiard
room now, so you won't be very comfort-
able there. Still, that is all 1 can do for
you.’

“Now that is the situation. What are we
going to do about it?”

I confessed that I did not know. In fact,
Judge Davis did not even pause to give me
a chance to reply. He looked like a man
who already knew that I did not know.

“We have worried ourselves gray-headed
trying to make a
sofutfon th

RADIO IN THE HOME

power to eliminate this cause of dissatis-
faction but, with the continuing avalanche
of applications for broadcasting licenses,
we have reached the point where it is im-
possible for us to do anything except permit
the guests to sleep in the billiard room.
“Radio experts have told us that two
stations broadcasting on less than 10 kilo-
cycles separation are bound to interfere
with each other even in a very good receiv-
ing set. Therefore, it has been absolutely
necessary for us to establish this separation

April, 1925

getting reports that other people are con-
templating the erection of large broadcast-
ing stations, thinking theirs will buy public
good will to themselves. I personally trust
that the addition of more stations will have
exactly the opposite effect. When I hear
now of a firm that intends to start another
broadeasting station, I immediately picture
in my mind a firm that is governed entirely
by absolutely selfish motives and that pro-
poses to crowd into a place whether it is
wanted there or not.

At the present
time, new stations

would be satista

decidedly not
1921 1922 1923 1924 3

tory to every one, o LT & I o \ S . A wanted. Broad-
he continued, “but LSRR R R R R R E R E R E R PR cast reception is
we have reached — - e ST e =T i becoming a n y-
the stage now S AN N e = s S el A == thing . but satis-
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thing. Conse- EESES s o EEssEcE e messn S S i some of the satis-
quently, unless the b= = & == CEELLLIRE faction which we
new guests can 400 = = = -~ e can get now with
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ments to share =S=3 === e = - The broadcast

some of our rooms :
with other people, 300 = =
they will simply —=

have to sleep in

the billiard room.” 200 Bt §ids i
“And,” 1 asked,
“what is the bil-
liard room in
broadcasting ?” 100 ==
“The billiard = ==
room,”
Judge Davis, “is

81

smiled o =

listener should
tuke this view-

point and should
impress it in no

uncertain  terms
upon every firm

which attempts to
add to the con-
fusion in the air.

It is most de-
voutly to be hoped
that at least one-

11001y

the band of wave
lengths below
about 280 meters.*

I began to see
light at that.

“In other words,” I ventured, “you are
not empowered under the law to refuse a
license to any one. If 1 apply for a Class B
license, you are compelled to give one to me,
aren't you?”

The Judge nodded and smiled.

“And further,” I continued, “you will
hand me my license and say to me that un-
fortunately there is no regular Class B
wave length available at the present time,
and so, until there is, I will have to operate
on a wave length below 280 meters along
with about a million other stations. Is that
correct?”’

“Just about,” admitted the Judge.
“That is all we can do: if you can think
of a better solution, you can have my job
and welcome.

“This department is beginning to take
the viewpoint that the applicant
for a broadcastipg license really
has no inherent rights at all.
We are beginning to view radio
broadecasting as a public utility
of immense importance and are
therefore inclined to view every
problem now from the stand-
point of service to the broadcast
listeners. There are increasing
reasons for believing that this
is the correct viewpoint and
that this serviee}‘to the public is

c

the thing which will have to
guide us in all our future
decisions.

“At the present time we are painfully
aware of the fact that the public is not
satisfied with the service it is getting.
There are constant complaints of interfer-
ence and we have done everything in our

This graph shows the number of broudcasting stations for each month since broadcasting

began

of at least 10 kilocycles. We once tried to
lop off a little bit of this but found that the
experts were right and we have gone back
to the 10 kilocycles separation.

“In the broadcasting wave lengths
assigned to Class B stations—say from 280
meters up to about 550, there are only 53
possible channels with this 10 kilocycle
separation. Last October we had 57 Class
B broadcasting stations. Today there are
82, We have in sight at the present time
applications which will bring the total
number of Class B licenses up to 108. Yet
we have exactly 53 rooms in which to crowd
these 108 guests. What are we to do?

“The viewpoint of public service and of
genuine value to the broadcast listener
makes it necessary for us to give certain
exclusive wave lengths to certain of the
bigger stations which are doing
important public and develop-
ment work. We cannot ask them
to share their rooms with
another guest because this
would be to the disadvantage of
the public, without any con-
sideration of its effect in ham-
pering the development work
which is being done. Therefore,
with only 53 rooms, and some of
them definitely &ssigned to only
one guest, what are we going to
do with the 108 guests who de-
mand accommodations in this
broadcasting hotel?

“The answer is—the billiard room. We
haven't anything‘ else in sight.”

L ] -

YET, in spite of this overcrowded condi-
tion of the ether, we are constantly

half of the present
broadcasting sta-
tions will die with-
in a few months.
They will not be
missed except through the much improved
reception by the general public. Half of
the stations operating today are putting
out stuff which is not worth listening to,
anyhow. They are small stations, poorly
equipped, inadequately financed, badly
managed, programmed with the erudest
kind of taste and judgment and they are
operated solely for the purpose of appealing
to the personal vanity of the man who is
putting up whatever money is necessary.

In such cases as this, such a station, even
though of comparativély low power, will
inevitably blanket all receiving sets in the
immediate neighborhood. Such a station
means that for a radius of about five miles
it is useless for any man of good taste to
own a radio set because he will by his very
position be forced to listen to the undesir-
able programs that smear the air from this
station,

The sooner we are rid of the tnefficient
broadcaster the better it will be for radio.

Not long ago, the General Electric Com-
pany, of Schenectady, New York, sent me a
statement by Martin P. Rice, who is in
charge of their broadcasting. In this
statement, Mr. Rice, whose experience is as
wide as that of any man in the country,
pointed out the fact that a great many
stations had been discontinued during the
past three years. He added:

“Consideration of these data points to
one conclusion—namely, that broadcasting
is a serious undertaking, requiring not only
a large investment and a proportionately
large operating expense but also the ability
to please the great radio audience more or
less continuously.

“Strictly local insti- (Continued on Puge 28)
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Ohe 3XP BROWNIN G-DRAKE

THERE is probubly no demand which we
receive by mail from readers oftener
than the one for a good efficient radio set
that can be bought complete for $100. This
sum of $100 seems to be psychologically
fixed in the minds of 50 per cent of our
people as the limit which they want to ex-
pend for their first radio set. And this
$100 must cover everything. They do not
want a set which will cost $100 and then
have to buy a lot of accessories in addition.
They want the whole thing to come within
that sum.

It has been rather difficult to supply
directions and specifications for a set of this
kind which would use nothing but, the very
best of material. Good material in radio
costs money. And a good loud-speaker set
usually uses quite a lot of good
material, which in turn means
quite a lot of good money.

When G. P. Allen came to
Delanco to join the laboratory
staff of Station 3XP after being
our New England representative
for some time, he brought with
him a great enthusiasm for a cir-
cuit which has proved to be prob-
ably the 'most popular one
throughout New England. This
is the Browning-Drake circuit.

Mr. Allen also brought with
him a new piece of apparatus in
which we were particularly in-
terested. This was the type 285
audio-transformer manufactured
by the General Radio Corpora-
tion. The curve which General
Radio publishes for these trans-
formers shows that it has an am-
plification ratio of something like
20 tol. Mr. Allen was told by one
college laboratory that the true
amplification is nearer 50 to 1.

By G. P. ALLEN

Former New England representutive of Radio In the
foae: nuw n member of the laboratory
staff ot Btatlon 3XP

Above is ¢ view of the sel showing arrange-
ment of the parts. The numbers correspond
with the numbers on the diagrams
Below is an end view showing the grid leak
and condenser mounted under the coil

A ratio of this kind has heretofore always
been considered absolutely out of the ques-
tion if we were to have any kind of quality
at all. We at Station 3XP were [rankly
skeptical.

Tn order to make a test, we hooked up
one of these type 285 transformers in a
single step of amplification and rigged up
switches so that we could compare it on
the same set with the ordinary two and
three stage amplifiers. The tests simply
astonished us. We found that the type 285
produced very nearly as much volume as
two stages of the ordinary transformer
and we could not detect any difference in
quality.

This pointed a way to develop the
$100 outfit, because it meant that it was
necessary to have but one stage
of audio-amplification, thus sav-
ing a considerable amount of ap-
paratus and an extra tube.

The Browning-Drake circuit
was developed primarily for the
UV199 or the C299 tubes. Let
me say that, for those who like
to use these little tubes, they will
find this circuit extremely effi-
cient.

The diagrams given here can
be used for these little tubes, but
you must remember that the
smaller tube has a socket whose
connections are not placed in
the same manner as they are in
the standard socket. It will be
very easy, however, to change the
leads shown in these diagrams to
suit the small socket.

We developed this circuit for
use first with the Shickerling
S900 tube in order that we might
be able to make it a strictly dry-
cell circuit. This was done for
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the purpose of saving the money necessary
for the storage battery and charger.
Ordinarily we very strongly recommend
the storage battery and charger because
there can be no question that a great deal
more volume and a great deal more effi-
ciency can be obtained with the UV201-A
tube or the C301-A than with any other
tubes on the market. But we had in front
of us the limitation of $100 for complete
cost, and that meant dry-cell operation.
After we had developed the circuit, the
S900 tube was withdrawn from the market
and the Schickerling Company substituted
a new tube which is now just making its
appearance. This is the S1600. It is a
standard-size tube, drawing only .16 ampere
in the filament. This, while a greater drain
than the old S900, is still well within the
Hmit of dry-cell operation, providing you
use three sets of dry cells in series-parallel.
Do not use the UV201-A tube or the
C301-A tube in this circuit. It will not
bring out the full efficiency of the tubes
because the regenaformers which are neces-
sary in this circuit are not wound for that
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dry cells. Iowever, nobody buys every-
thing at full list price, so the additional
price for four dry cells will undoubtedly be
saved on some of the other apparatus.

There are only two articles in this set
which it is absolutely essential that you
use. One is the regenaformer kit and the
other is the type 285 transformer. So far
as concerns the sockets and jacks, rheostats
and so forth, any standard make will be
perfectiy satisfactory.

And now I will let Mr. Allen tell his
own story about this set and how to hook
it up. H. M. N.

F()R a long time the readers of Radio in
the Home have been asking for a
regenerative detector with a stage of radio-
frequency ahead of it. Last summer a cir-
cuit of this sort appeared, and, although
it was a mighty fine one, it was not in just
the form we wanted to use it. We have
been playing with it at 3XP and now have
it in the shape that you have been asking
for. The circuit is known as the Browning-
Drake. By use of the Schickerling S1600
tubes it is possible to keep the set within
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pearance of the new Schickerling tube made
it possible for us to use a different tube
and still neutralize the circuit.

Our foundation is laid on the Browning-
Drake regenaformer put out in kit form
by the National Company of Cambridge,
Mass. T am not going to tell you how to
make these coils, for, in the first place,
Browning and Drake deserve what little
profit they can get from the sale of the
parts for the time and labor they put in
developing their idea. In the next place,
the construction of the regenaformer would
be beyond most of us mechanically.

And now let me mention the other re-
markable part of the circuit, the audio-
frequency transformer. This is made by
the General Radio Company of Cambridge,
Mass. At 3XP we are quite prepared to
find their stuff will do all that they say it
will, but we were not prepared to find the
remarkable amplification that it does give.
One is all you can use in a circuit, and one
18 all that you need!

Before giving the list of parts and the
panel layout, I want to caution you not to

No'&
GENERAL RADIO
TYPE 185
'l'l
P ] Y6460
o BINDING
4 AMPERITE \
E'B
B . 3 [ at
WEC [arem
el L
oK G M
Tl B,
Schematic
Ok 3XP BROWNING DRAKE

tube. Please do not ask me for winding di-
rections for these regenaformers They are
a special development of the Browning-
Drake partnership and are beyond the
ability of any but the most advanced work-
er in radio to make.

This set gives us one stage of radio-
frequency amplification, a tube detector
and one stage of audio-amplification, which
is almost equal to the ordinary two stages.
Consequently it is an extremely efficient

« set both in distant-getting ability and in
loud-speaker operation.

Parts and accessories cost as follows:

Parts necessary for set....$46.40

Aerial Uttt vevovereonsa 5.00
Three tubes at $3.00...... 9.00
Loud-speaker ............ 30.00
Dry cell “A” battery...... 3.20
Dry cell “B” battery ..... 6.00
One “C” battery ......... .40

L $100.00
This was for the S900 tube, but for the
S1600 tube it is necessary to add four more

the range of dry cell operation and still get
very satisfactory results. The three tubes
use only 0.48 of an ampere.

Although 7x18 makes a rather large
panel, it does not take a trunk to hold it.
Combining this with the fact that the set
will work with a small antenna, it comes
within the requirements of a portable set,
although we did not start out to make it
one. I say “we” advisedly, for, although I
did the mechanical work, “H. M.” and
Merrill supplied most of the ideas neces-
sary to bring it to a successful completion.

The circuit as designed by its inventors
called for the UV199 or C299 tube. Unlike
many, this hook-up was the result of pains-
taking mathematical calculation on the part
of its designers. They knew what they
wished to do—and by means of formulae
figured what they would have to do to get
it. The resulting set was a check on their
mathematics rather than anything else. So
well did they do their work that the hook-
up functioned only with the small tube
for which it had been designed! The ap-

try to substitute other parts for those I
have just named. If you do, please don't
expect an answer to your letter if you run
into trouble. Although I have given the
makes of parts that we have used in the
hook-up for the benefit of those that are
“buying the whole works,” it is nossible to
use other standard parts in their places.
Just one more word.

We do not guarantee this set to give
seventeen quarts of milk a day, and beat
all the rugs in the house, but we do think
that it is at least the equal of any three-
tube set now in sight, and it will give some
others a run for their money.

Diagram No. I
Panel Layout

This is a 7x18 radion
panel. All the holes have
= been measured in from
the left, short side, of the panel; and up
from the bottom, long side. The holes are
laid out for the apparatus specified. In
drilling the holes it may be necessary for
you to change the location and size of
some holes if you do not use the same
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apparatus. For
instance, if you do
not use a General
Radio rheostat you
may have to
change the spacing
of the holes num-
bered 14a and 14c.
Now think of the
mostemphatic
language you can,
and then let me
tell you in terms
stronger than that
—if you change |
the spacing of '
holes numbered

6a, 6b, 6¢, 6d and \

19a, 19b, 19¢ and
19d you will run
into all kinds of |
trouble; for you
will not be able to
neutralize the set L

. No. 3 Yaxley,
Marco or any
good ~ single-
circuit, fila-
ment, - control

jack.
9. Amperite 1A
with mount.
10. Radion bind-
ing post strip
with 7 Eby

binding posts.
Na-ald or any
standard 201-
A socket.

General Radio
Company
audio trans-

11.

12

No? layout o Parts

BaTTER SWITCH @, FITB UNDER F) AS SHOWN 1N PANEL LAYOUT NeE 1

former, type
285.

(No other
part can be
substituted
here.)

after you get it =
done. We have

gotten this into the smallest thing we could,
80 please do not ask for directions for put-
ting it on a postage stamp. And, also, we
know we did not give you any holes for
attaching the panel to a baseboard. We
have left that up to you.

Well, go to it! You have 18 holes to
drill—ten for the 14 inch drill, two for the
14 inch drill, four for the 33 inch drill and
two for the 4 inch drill.

Hole No, Distunce in  Distance up  Sizg Drill
k| [1) 1 %
sn “h it )
o 4 34 %
(23 & 3% %
b 113] ad %
se 11 2h Y
3 1 1 %

12 ) 1 %
15 1n 1 %
14a L] 8% %
14h ’ si4 'Y
14 % Sy %
19 1240 4 %
194 124 2 b
19 13 % %
9 3H ‘o %
19¢ 134 ah %
20 1% 1% %

Layout of the apparatus

Diagram No. 2  Now for the list of parts
Layout of Parts whose location is shown
in diagram No. 2.

. Na-ald or any standard 201A socket.

. .0001 Dubilier fixed condenser.

. X-L neutralizing condenser, Marco or
Sterling.

. 30-ohm rheostat.

. Browning-Drake antenna coil mounted
on

6. National .0005 variable condenser.
(No other part can be substituted
here.)

. No. 30 Yaxley, Pacent or Marco, two-
circuit jack switch.

W =

LN

14.

20.

21
22

13. No. 10 Yaxley
midget bat-
tery switch. (On account of the limited
space I do not think you can get a
different make in here.)

General Radio, type 301, 30-ohm rheo-
stat.

(Any small diameter standard make
will do.)

. Marco, Pacent, No. 4 Yaxley or any

standard interstage jack.

. .00025 grid condenser and 2 megohm
leak.
. Amperite 1A with mount.

. Browning-Drake regenaformer at-
tached to
National .00035 mfd. condenser

which also holds

Tickler which is inside coil 18.
(For 18, 19, 20, no other parts can
be substituted.)

. Na-ald or any Btandard 201A socket.
. .002 fixed condenser, Dubilier mica.

You will also need two National velvet
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No. 4

vernier dials which are included in the re-
genaformer kit.

For tubes we used the new Schickerling
tubes, S1600. This tube uses 0.16 ampere at
5 volts, with from 45 to 90 volts on the
plate. Once again, we used Celatsite wire.

Now please do not write in and ask us,
“Can 1 use this tube or that,” because if
you could we would have published this
iast summer instead of waiting until now.
If you think you can, go to it, but don’t
tell us that you cannot neutralize your
set.

Diagram No. 3

From ground binding
“A” Battery Leads

post (sccond from
left) on strip No. 10
(do not solder), to negative A post on block
No. 10 (fourth from left). Do not solder.
From positive A post on block No. 10
(fifth from left—do not solder) to positive
filament terminal on socket No. 1.
From positive A on block No. 10 (solder
now) to positive filament on socket No. 11.
From positive filament on socket No. 11
to positive filament on socket No 21.
From ground binding post No. 10 (do
not solder—a third wire coming here) to

ANT

R

=GO

one side of the rheostat No. 4.

From the other side of No. 4 to the bol-
tom blade of switch No. 13.

From the top blade of switch No. 13
(do not solder—more wire coming) to left-
hand binding post on rheostat No. 14,

From the other binding post on rheo-
stat No. 14 to the minus filament post on
socket No. 11.

From top blade of switch No. 13 (solder
now) to top blade of jack No. 8.

From next to top blade, jack No. 8 to
one side of Amperite No. 9.

From the other side of Amperite No. 9
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Here is u view of the panel as we made it. The dimensions are given in the layout below

to minus filament post on socket No. 1.

From left post rheostat No. 14 to one
side of Amperite No. 17.

From the other side of Amperite No. 17
to minus filament terminal of socket No. 21.

From antenna binding
Diagram No. 4 post (first on left) of
Antenna and Grid block No. 10 to fixed

condenser No. 2.

From the other side of condenser No. 2
to middle of switch No. 7.

From bottom blade of switch No. 7 to
terminal marked A2 on antenna coupling
coil No. 5.

NOTE: In case your coil is not
marked Al and
A2—Al ix the

A minus connection on transformer No. 12,

From connection G on transformer No.
12 to grid connection on socket No. 1.

From A plus post on block No. 10
(solder now) to post marked F on coil No.
18 and from there to rotor post of con-
denser No. 19.

From stator post of condenser No. 19
to post marked G of coil No. 18.

From post marked G of coil No. 18 to
one side of grid leak and condenser No. 16.

From the other side of grid leak and
gmdgtllser No. 16 to grid post of socket

0. 21.

22 to detector B (60 volts) on block No. 10
(do _not solder).

From detector B post on block No. 10
(solder now) to bottom blade jack No. 15.

From lower connection to coil No. 20,
gn coil No. 18, to plate of socket No.

1.

From next to the bottom blade of jack
No. 15 to post marked R plus on trans-
former No. 12.

From post marked P on transformer
No. 12 to the next to the top blade of jack
No. 15.

From top blade of jack No. 15 to upper
connection on coil No. 18 which goes to

coil No. 20.

terminal that

Operation

has no wire
coming to it
from. the inside
of the tubing on
which the coil is
wound. See dia-
gram No. 2. At
the other end of
the coil, on the
opposite side,
there is a con-
nection that has |
no wire coming |
lo it from the

~0O

MEASURE FROM THIS EDGE OF PANEL.

2%

O

19¢

O

6c
w0

o o

"y

‘ of the Set
Now, if your
wife has not told
you that it is 3
o'clock and time
| for you to be in
bed, you are ready
| to start. “What
do you mean,
start? I have just
finished!” Let’s

see.

‘ Set rheostat or
resistance No. 4
so that the full re-

inside of the
tubing, but 18 |
marked G. MEASURE UP FROM THIS FDGE

From top blade
of jack Naq. 7 to
terminal marked
Al on antenna coupling coil (do not solder
—more wires coming).

From A1l (still do not solder) antenna
coil No. 5 to stator of condenser No. 6.

From Al, coil No. 5 (solder now) to grid
terminal on socket No. 11.

From ground post on block No. 10
(solder now) to connection marked G on
coil No. 5 (do not solder).

From connection G on coil No. 5 (solder
now) to rotor on condenser No. 6.

From grid terminal on socket No. 11 to
one post on neutralizing condenser No. 3.

From the other post of neutralizing
condenser No. 3 to loop on winding near
left-hand end of coil No. 18.

From C minus post on block No. 10 to

SHe DIRECTIONS FOR DRILLING = PAGE

L NO.1  PANEL LAYOUY for BROWNING-DRARE

Diagram No. §
Plate Leads

No. 8.

From the bottom blade of jack No. 8 to
the last post on the right of block No. 10.
(Amplifier B 90v). Do not solder.

From 90v B post on block No. 10
{solder now) to connection B on left end
of coil No. 18.

From connection P at the same end of
coil No. 18 to plate terminal on socket
No. 11.

From upper knurled nut on coil No. 18
which makes connection to rotor coil No.
20 to fixed condenser No. 22.

From other end of fixed condenser No.

From plate terminal of
socket No. 1 to next to
the bottom blade of jack

sistance is in the

circuit. Insert an
| old tube in the de-

tector socket No.

21 and connect
your “A"” battery to the minus B and plus
60B on block No. 10 to test for possible
“shorts.” Turn on switch No. 13 and the
filaments should not light. Now change
the connection from the 60B to the 90B
terminal on block No. 10. Insert the tube
in sockets No. 11 and No. 1. On account of
jack No. 8 being a filament control jack
have a plug inserted in it. The tubes still
should not light. If they do there is some-
thing wrong with your wiring and you will
have to find the mistake. It is much cheaper
to spend a few moments doing this than
to buy new tubes. If everything is all right
disconnect the battery and you are now
ready to make the proper battery connec-
tions to block No. (Continued on Page 30)
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ITH burning messages, accompanied

by Billy-Sundayish gesticulations,

the Rev. R. R. Brown offers salvation to

a sinful world. Each Sunday morning he

preaches to the World Radio Congregation

of Station WOAW from the topmost floor

of Omaha's tallest skyscraper, the Wood-

men of the World Life Insurance Associa-
tion Building.

Uptownish and citified—eh what?

Well rather! But when it comes to
receiving pay for his services ‘“Pastor
Brown,” as he has come ¢o be known,
might well believe that the clock of time
hag been turned back a century or so. He
might well believe that he is tilling a
pi(:lioor portion of the Lord’s own vine-
ya

For fresh eggs, country butter, honey-
- in-the-comb, chickens, fresh fruits and
meats roll into the studio for him just as
preachers’ pay came in years gone by.

And now there comes a new sort of
preacher’s pay, and, says Pastor Brown,
“a kind that will be used to spread the

more than ever.”
time it's an automobile, and it
comes unsolicited, by voluntary contribu-
tions from his unseen congregation.

It all came about this way.

Every time Pastor Brown shouts into
the microphone, “Hey, you
guys, take off those hats, put
down those cigaretbes and bow
your heads with me in prayer;
I mean you, over there in Cali-
fornia in that pool hall,” he
brings forth a multitude of re-
quests for him to address audi-
ences in person.

Just such a request he got
from Boone, la., where they
were looking for an evangelist.
He complied with the request
and sallied forth in his rattle-
trap “Lizzie” of a model almost

RADIO IN THE HOME
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adio Preacheris
Paid ‘Country Style

obsolete. Played out from many like trips
around Iowa, Nebraska, Kansas, Missouri
and the Dakotas, the superannuated
“Lizzie” failed to function and Pastor
Brown spent the night with a radio-ac-
uaintance farmer twenty miles from his
estination.

The second night he addressed the
Boone meeting and told it the story. That
was enough.

The Boone folk got busy. Many of
them were old friends of Pastor Brown,
:ven though they had never seen him be-
ore.

Merchants, farmers, bankers, laborers
—Jew, Catholic, Protestant and Gentile—
rallied. A week later Orson Stiles, director
of Station WOAW, got the following tele-
gram and a draft for $6516:

“Please use this toward the purchase

Pastor Brownw’s new automobile, presented
to him by Ris radio audience.

Photo shows Pastor
Brown and Ris new car.
Mrs. Brown and their
two children are shown
with kim

By W. 0. WISEMAN

Pastor Brown visualizes his invisible

radio audience when ke preaches before

the microphone. He is shown here in the

WOAW station studio, snapped just as

e warieall g' appears, with his Billy-
undayisk gestures

of a high-powered automobile for Pastor
Brown. He needs it to spread the religion
of Jesus Christ.”

It was signed by “A group of Pastor
Brown’s admirers.”

The telegram was read to the Sunday
morning audience by Colonel Patterson
at Station WOAW. No solicitation for
funds was made.

That, too, was enough—plenty.

The station was flooded with eontribu-
tions—nickels, dimes, quarte 20,
$50 in checks and bills. Came contributlons
from almost every State in the Union, and
many from Canada.

The car was purchued presented—a
shining blue Nash sedan

Then came forth from Waterloo, Ia.,
F. A. Holmes, manufacturer of the five-
tube radio set of that name, and presented
Pastor Brown with a receiver. Mr. Holmes
said his aged mother is a member of Pastor
Brown's congregation.

“She wanted you to have a set,” he
explained.

Now there's nothing freer than the
radio brand of 8alva- (Ceatinued on Page 30)
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The Question of Low Loss and Bunk

H. M. Neely, Editor,

Radio in the Home.
Dear Sir:

Will you kindly arrange to send us
twenty-five copies of the February issue of
Radio in the Home, billing at the regular
retail price?

We could purchase these on the news-
stands here, but we do not wish to deprive
any poenible.sutmns of yours of the oppor-
tunity of reading your attack on us through
inability to secure this issue through the
regular channels. If your editorial in this issue is your honest
conviction and you are sincere in wishing to advance radio, and
also protect the interest of your readers, as well as the interests
of reliable, legitimate manufacturers of radio apparatus, it
would seem that, before attacking us, you would have first in-
vestigated our side of the question, and endeavored, if possible,
to have put us right if you found us so absolutely wrong and
misguided, before striking a foul blow without warning. How-
ever, ‘since you have
made this attack on

comments from me.

N THE February LA ing, [
I AT ry issue of this magarine

published advertisement Aeaded, “Are You
Fooled By This Low-Loess Bunk!”

Of course I did not mention the mame of
the advertiser in that article and I had mo
intention of doing s0, but the oditorial brought
Jorth some rsorrespamdenca swhkick | think
should be E«bh’llud in fairness to all oon-
cerned. T ndence is
exactly as it took place and wit T:"A’:"':JM

rorves

testa now made they show up just as effi-
ciently as the metal end plates, yet it was in
the laboratory, under the now obeolete
1000-cycle test, that the metal end plate con-
denser was perf While the 1000-
cycle test for condensers is acknowledged
obsolete, the results obtained by it are
mainly what metal end plate construction
is based on. This test measured dielectric
absorption losses, which are large at low
frequencies, but which decrease directly as
the frequency increases. It ignored the
skin effect losses, which are low at low frequencies, but which
increases rapidly, and not uniformly, as the frequency in-
creases..

Ignoring skin effect losses, the metal end plate construction
shows up superior to the dielectric construction, but, as you
say, condensers are used at radio frequencies, not at the low,
or 1000-cycle, frequency at which they are tested and perfected,
and, as a result, the skin effect losses, which were ignored
in tesating, assume
considerable impor-

g with a widely

inted Aere

us, and given it a =
very prominent posi-
tion in your maga-
zine, the square thing
to do now is to give
our reply equal

The Answer to Mr. Rathbun’s Letter

tance in actual serv-
ice, s0o that where
metal end plates
were supposed to
show higher effici-
ency, or lower losses,

prominence, so that Mr. R. F. Rathbun, February 10, 1925 when compared with
the radio fans, who un Munufacturing Company, Inc., dielectric end plates,
are the most interest- Jamesiown, N. Y, they not only did not
:g'em:;‘vesj u.d‘g: J:r My dour Mr. Ruthbunii &m:oe'::y cases r, ':.:E
is the nearest right. Your letter about my recent cditorial gives me an opporturity fo do what | am ally proved not as
We are willing to always more than glad to do—preacnt both ndea of anp controversy fairly and squarely . The difference,
abide by their deci- ta my readers and let them decide for themselver. You ask your letter be gowever was, in ef-
slon, for it has been given the same prominence as my atlack wpon you. In order to do that, | am deing fect, spl'ittiug hairs.
pmv;en many times something thal | have never seen any other editor do and that is step aside from my and was as apt to be
that the public, as a ?“"‘I place on ":‘ ﬂm"‘,’:‘. letter ﬁ m :‘ ﬁ in favor of on‘e’ as the
whole, cannot be leading d“"’zﬂ"’ A gonllr gty o ml ¢ ezl o other. This has been

fooled all the time. e
In the first place,

stating that we are
attempting to dis-
credit increased effi-

H In printing letter | am making emmen! it farther than reproducing
you are mistaken in ol eyl /ey osliscsono et ool o

(Contimued an Page 301)

proven in a number
of disinterested labo-
ratories, 80 it is safe
to say that it is true.

If it is true, then
our contention is
that on the present

ciency in radio ap-

paratus, or “low
. loss,” as it is popular-
guknown. If you read our “ad” again, carefully, you will find
t in no place do we call low-loss “bunk.”

What we are doing is cautioning the readers not to be
fooled by bunk on low-loss, and, as an example, take the quota-
tions reproduced in our “ad” which were taken from the “ads”
of metal end plate condensers, as follows: *“No-loss,” “lowest
loss,” *“loss too small to be measured”; also othér expressions
such as: “Our condensers will increase your -distance, volume,
selectivity, clearness,” etc., etc. Do you contend that these state-
ments are facts, or bunk? If they can be proven, then they are
facts; if not, then they are bunk, or its equivalent (if you can
find a softer word than bunk).

You give dielectric construction the benefit of the doubt
(which has been proven) in admitting that in the laboratory

broadcasting wave
lengths there is very
little, if any, difference in efficiency between the two types; one
is equally as efficient as the other. A dielectric end platg con-
denser of good construction is as truly a low-loss unit as the
metal end plate type and all the sxaggerated claim and propa-
ganda for metal as exclusively “low-loss” are bunk, mainly
to influence the radio fan to scrap a dielectric end plate con-
denser and replace it with a metal end-plate type, under the
impression that by so doing he is going to improve his set
greatly. After he has done this, no one has to tell him that a
lot of “low-loss” propaganda is bunk; he knows it, and it cost
him good money to find it out. In a good many cases, he puts
the old condenser back in the set and scraps the new one. If
the metal end plate condenser manufacturer, in making his
wild and wonderful claims, had guaranteed (coatinucd oo Page 33)



An Humble Thought or Two apout Tow Loss”

“T OW LOSS” certainly is a very much

discussed subject these days. That
Mr. Average Man intends to know all about
it is mighty well shown by his persistent
questions on the subject. It is not at all
hard to find the reason for this when we
consider the tremendous desire on the part
of all of us to secure better radio reception.
Low loss seems to be one point that we can
scrutinize with an eye to improved results.
My own observations on this subiect have
extended over a period of

RADIO IN THE HOME

By E. T. FLEWELLING

Associate Fditor of “Kudlo In the Home"

entirely a very important item, namely,
that the field produced around a condenser
or coil may be excellent for one set and im-
possible for another. This is because of
what other coils or condensers may lie in
the field of the coil in question.

Different condensers mean different
fields; different wave lengths, or frequen-
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and not change the frequency of the circuit
by any reasonable change in the coil or con-
denser. This circuit had to be such that
changing from say 25 degrees to 75 de-
grees on the condenser, or 50 to 100 turns
on the coil, would not materially change
the wave length or frequency of the circuit.
It was quite a little problem to find such a
circuit but, like all other things, was easy

after we knew how.
Given such a circuit, what were we to
accomplish? We knew

about three years and

the actual resistance of

some of the results and
actions that I have noted
have been very interest-
ing indeed—so much so,
in fact, that I feel that my
readers will be interested
in knowing about them.
First, T wish to em-

INPUT

<

OUTPUT

phasize a point or two
that oftentimes seems to
have been overlooked. It
is this: That any change
whatever in the frequency

Fig 1

ol

the coils and condensers,
what more could we find?
The writer is like every-
one else in this world: He
likes to see with his own
eyes! I felt that if I could
see what actually hap-
pened in a radio circuit I
might be able to find a
little of velue to the art
by observation.
1 propose, there-
fore, to give at least

FL

(wave length, if you pre-

one definite answer

fer) in a radio circuit

means an immediate and

prompt change in the action of the material
or parts used in the circuit.

As an illustration: it is easy to build a
receiver that will not oscillate at 500 met-
ers, but quite a different story to make this
same receiver as efficient without oscilla-

rig 2A

A

tion at 200 meters, where the frequency is
so much higher or faster.

A coil may be excellent for 1000-meter
work and no good at the greater frequency
at 100 meters.

It is | to re a cond at
a frequency of 1000 cycles and expect the
results to be the same at 1,000,000 cycles or
300 meters. Yet it has been standard
practice until quite re-

cies, different fields. This carries us also
to the statement that a condenser has a dif-
ferent resistance with every setting of the
dial and a coil has a different resistance or
effect as we use a different number of
turns, etc., etc. It is not fair to check one
condenser at 75 degrees on the dial against
another at 25 degrees on the dial, nor one
coil against another of different shape,
position, number of turns, ete.

The question now comes to our minds to
trouble us, “If any change at all in the
circuit means a change in results, how can
we ever be sure?”

The answer is not so hard. See that the
apparatus is measured at the approximate
frequency at which it is to be used. A
1000-cycle test means nothing. Neither is
the use of the word “Bunk” a constructive
word to help you decide what you should
use. The public can help and is helping
toward the perfection of radio by the use
of that intelligence that the average Ameri-
can is so famous for.

It is comparatively easy to measure the
resistance of a coil or condenser at the fre-
quencies at which it is to be used, and no
doubt some day we will purchase parts so
labeled. To try further to answer this
question of “How can I tell?” is the purpose
of -this article.

Remembering that any change of fre-
quency means a change of results, the
writer was anxious to find a circuit in
which he could use a condenser or a coil

to such questions as
the following:

(1) Does “Low Loss” pay or is it
“Bunk”?

(2) Which is better, a metal end
plate variable condenser or one with
bakelite end plates?

(3) Should a condenser have its

plates spaced closely together or far
apart?

(4) Do bends or right angles in
wiring a set make any difference?

(3) Should u set bewired with bare
or insulated wire?

(6) Does it make any real differ-
ence whether the connections are
short or long?

Having formerly con-

cently to measure con-

fined all of my efforts to

densers at a frequency of
1000 cycles.

Again, let us consider
another favorite method
of arriving at some com-
parison: that of the rela-
tive merits of apparatus.

/
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We remove a coil from
our set, substitute another
for it, and immediately
notice much better recep-
tion, so we decide that the
second coil is very much

T

I - ‘. 7
RN
Fi83

ly

receiving apparatus, I
have been asked many
times why I changed my
work to include transmit-
ting  apparatus  also.
There is, you know, more
than any one man can
ever master in receivers
alone and it probably
seemed queer that 1
should also take up trans-
mitting and install Sta-
tion 9XBG. My answer

the better coil and neglect

was, and of course still is,
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that it was done simply to study receiving
circuits further. A poor condenser might
not be so apparent in a receiver, but a
powerful transmitter will burn it up, this
in itself affording a little shance for actual
observation! 9XBG furnishes power
enough for this. Here, then, was one step
toward the answer to the questions.

Let us suppose that we have a circuit
something like that shown in Figure 1, con-
sisting simply of a wire going by us. Let
us suppose that we can make this wire
carry any radio characteristic that we
desire.

For instance, the radio characteristic
reads something like this—100 meters, or
3,000,000 cycles, and the meter B which
measures the output reads 2, an arbitrary
figure, while meter A measures 3, also arbi-
trary. Let us suppose that we change the
condenser shown, which we will say is set
at a 25 degree scale, to 75 degree scale, or
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less loss than one not confined. Note
Figure 2a. Here we have the field (radio)
around a wire, a confined field. Figure 2b
shows an overloaded wire with an uncon-
fined field. This second case is the field
that causes the well-known hysteresis

that we substitute for the condenser a coil
of 50 turns or a coil to 100 turns.

Now in this cirenit, within reasonable
limits, none of these changes will affect the
fact that the circuit still operates at 100
meters, or 3,000,000 cycles, or that the in-
put or output meters show any appreciable
change. Yet if we use a condenser having
20 ohms resistance, we get arbitrarily a
reading of 2 in the output meter instead of
3 when we use a condenser having 5 ohms
resistance. In other words, change of
capacity or inductance does not show ap-
preciably, but a change of resistance can be
noted. Such a circuit sounds peculiar, I
grant, but is quite common.

We are all familiar with the Neon tube,
which is nothing but an automobile spark-
testing pencil such as the Westinghouse
“Spark C.” If this pencil is placed within
a high frequency (radio) field it will emit
an orange-colored light or glow and thus
indicate the presence of such a field. Here,
then, we have the two needed things—
something to show us visually a radio field
and a circuit not affected by capacity or
inductance changes. Let us see what we
can make of them.

The first thing to point out now is the
following statement. A confined field means

absorption, interaction losses. Our object
then is to keep our fields all confined as
much as is possible. It may even be pos-
sible to confine them solely to the purpose
for which we create them!

move it along the wire, we find that the
pencil lights up over the entire length but
that it lights more brightly at some points
than it does at others. The brighter the
light the more current we have, so that we
now see with our eyes an actual demon-
stration of the radio fields about the wire,
and instruments and Figure 1 now can be
shown something like Figure 8, and here is
our first lesson! At the binding posts of
wach instrument the field is much larger
than it is along the wire itself, and look at
the stray field about the condenser!

Supposing now that we could make a
hox that would collapse about the wire, the
condenser, etc., and push all this stray cur-
rent back into the wire where it belonged,
certainly it would be better able to do its
work at the output point “B.” This illus-
trates the line of thought that I wish to put
before my readers, so I can now go on with
a few illustrations of what actually hap-
pens when various changes are made in the
circuit.

If insulated wire is substituted for the
bare wire of Figure 3 we find a. picture
something like that in Figure 4. Here we
have so confined the field to the wire that

In Figure 1 we have a straight piece of
bare copper wire connecting two instru-
ments and a condenser. Consider that there
is in the circuit a powerful radio-frequency
surrent. If we take our Neon pencil now and

the Neon pencil is barely able to light at all.
But we still observe a large field around
the binding posts of the instruments A and
B and the condenser. Removal of the bind-
ing posts on the instruments and running
tpe insulated wire directly to the meter

ts cuts down the waste field at these
points.

In the original layout as in Figure 1 our
output meter B registered 3, but after re-
ducing the stray field as above we find that
with the same input A of two units we are
now actually getting more out of the circuit
or 3.2 . Improving, you see, as we cut down
the losses. Our wire has been straight so
far and as shown in Figure 4 we have diffi-
culty in lighting the pencil.

Now we run the wire around a corner,
tie a knot in it and fasten on an extra bind-

ing post as shown in (Continued on Page 34)



18

?

Avv

Jr'

NOWADAYS the radio receiver is being
classed along with musical instru-
ments, and we find radio outfits and acces-
sqries for sale with phonographs, mando-
lins, saxophones and the like. The mild
crimes committed in the name of “music”
that are the offerings of not a few of our
sets may not be farther from real enter-
tainment than is the blatant squawking of
the learner’s trombone, but the latter is a
necessary accompaniment to the beginner’s
practice, whereas the former is, almost
without exception, preventable.

Opinions as to the possibilities of a radio
set for full musical development and ex-
pression vary widely. Of course, to a
number of listeners, an announcement
across the continent is more “music to the
ears” than a symphony from the local con-
cert hall, but to those who are really in-
terested in improving the tonal reproduc-
tion of their receivers, it may be said that
there is a large field for betterment.

It is not alone by altering this little
wire, adding a condenser there, or adjust-
ing the loud speaker somewhere else, that
faithful reproduction can be secured. It
is by a combination of all of the possible
improvements that the ideal is attained.
In each case the change may be scarcely
noted, but the sum total means better
music, clearer speech, less distortion and
less noise.

If you can plug your headphones into
the detector jack and receive clearly and
perfectly, as you usually can, your local
broadcasting, but fail of good results on
the loud speaker, the fault is naturally
somewhere in the audio-amplifier. In the
amplifier we find tubes, sockets, rheostats,
transformers and, perhaps, a condenser or
two. Neither sockets nor rheostats can
cause distortion of themselves, since
neither of them is employed directly for
conducting the pulsating electric currerits
through which the voice and music im-
pulses are conveyed. It is possible that
through poor contacts some scratching and
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y How to Gain Quahtu

By BRAIN ARD FOOTE

scraping sounds may arise, but these are
easily preventable, and since they are so
easily removed we shall talk about them at
once.

The receiving set must not contribute
to the incoming music any sounds of its
own, and therefore, when no station is
being received, the set should
be perfectly quiet. To deter-
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bent upward to make the joint firmer.
Sometimes the movable arm of the rheo-
stat does not make continuous contact and
there is then a grinding noise as the knob
i8 turned. The contacting parts should be
sandpapered then, too. Very frequently
the binding posts of the storage battery

mine whether or not this is the
case, disconnect the aerial and
ground and turn on the set as
usual. If there are any scratch-
ing sounds, there is probably a
loose connection in the filament
circuit. Perhaps the trouble
may be found in loose wires on
the filament binding posts, loose
wires on the rheostats or in poor
contact between the springs of
the sockets and the prongs of
the tubes. In the last-named
case, a bit of sandpaper will fix
things and the springs may be

Left — Don't
blame the loud
speaker for blast-
ed music or
raucous voices.
Maybe the audio-
amplifier is at
fault. - Does it
howl or produce
seratchy noises?
Do you use high-
quality trans-
formers and good
tubes?

Above—A phonograph makes a good

speaker, but be sure there aren't any

loose parts, such as tone arm, braces

or levers that can get to rattling. If

they do vibrate, hold them tight with
felt or cloth

Left—If your speaker has adjustable dia-
phragm or magnets, place the diaphragm
as close to the magnets as possible without
causing rattling on the loud motes

become corroded, the positive terminal
becoming covered with bluish-green copper
sulphate. The binding posts should be re-
moved and cleaned with a file and knife
blade, and the wire cleaned, also. A little
vaseline applied to the posts after recon-
necting will prevent such corrosion to a
considerable extent.

In case you hear a high-pitched singing
sound that is faint with the detector tube
turned on but loud when it is turned off,
you have audio-frequency oscillation pres-
ent i the audio-amplifier. This can be
stopped by reversing the primary connec-
tions to the audio-frequency transformer,
either the first or the second. The ampli-
fier should be perfectly quiet whether the
detector tube is on or off, if it is function-
ing properly.

Once in a while one of the leads of the
transformer may become *“grounded’—
that is, accidentally connected to the core
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of the transformer. If the singing noise
persists as you reverse the primary con-
nections, test the windings with a pair of
headphones and a “B” battery, or your
loud speaker and a 22l-volt “B” battery
in series. Complete the circuit through the
primary winding of the transformer, then
through the secondarv,
and finally test between
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applied to the grid. If you can interchange
tubes in the radio frequency amplifier, or
in the audio-frequency amplifier, or ex-
change those of the audio for those in the
radio amplifier with considerable differ-
ences in results, you may be quite certain
that the tubes are not “all there.” Of

the core and either
winding to determine
whether there is a
“ground.” Once in a
while audio - oscillation
can be stopped by con-
necting the cores of the
transformers to the neg-
ative filament circuit,
which should be ground-
ed in the set to the
ground binding post.
However, the good audio-
amplifier, if of no more
than two stages, should
never how! when con-
nected in the customary
fashion.

All audio - amplifiers
do not use transformers,
however, some employ-
ing resistances and re-
quiring three tubes in

place of two to secure
the same amount of in-
crease in volume. The customary trouble
with such amplifiers is confined to ques-
tions of poor contact, and with all tube
prongs making good electrical contact
little difficulty is met.

With certain audio-amplifiers, a “mi-
crophonic” noise is frequently encountered.
This may be likened to the howl produced
when the house telephone receiver is held
agninst the transmitter and is due to air
vibration alone—this occurring between
the diaphragm of the speaker and the walls
of the tubes. Particularly is this difficulty
found with dry-cell tube amplifiers and it
may be most easily overcome by mounting
the sockets on spring rubber strips or else
by using a socket designed to overcome
this drawback, like the Benjamin. If the
speaker points toward the set, as when
placed in back of it, or if the cover of the
set is open, microphoni¢ noises are often
noticeable. These interfere with clear am-
plification considerably and cause a hollow,
ringing quality of speech or music.

.All of these noise-makers should be
completely eliminated while the antenna is
off, before further attempts toward im-
provement in tone may be undertaken with
hope of success. Then the aerial and
ground are replaced, with the set operat-
ing as before.

in case there are then any clicking or
scraping noises present, it may be that
there is a loose joint in the aerial system.
Everything should be firmly soldered from
top to bottom, if there are any joints at all,
although it is really preferable to use but
one piece of wire from the outer end of the
aerial right down to the set binding post.

With signals coming in, we are in a
position to start in on the quality of the
amplification. We immediately run up
against the question of tubes and bat-
teries.

Defective tubes cannot properly deliver
to the loud speaker the unadulterated cur-
rent impulses that spell perfection in
musical tone. A defective tube is one
which does not show a substantial change
in plate current as various voltages are

LEAN PosiTivE
TEeRMINAL

FREQUENTLY

Remove CorroOS1ON
e
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course, such an interchange is often the
only way to get any sort of results with
varying amplifier tubes, but, generally
speaking, those that fail to perform in
the radio-frequency amplifier are not up to
the mark for audio, either, even though
they seem to operate quite well.

Particularly is this apt to be the case
with dry cell tubes. These vary markedly
in operation, it often being necessary to
choose from twice the number of tubes
needed those particular tubes capable of
successful operation in a set intended for
high sensitivity.

The “A” tubes of the storage-battery
type are more uniform although, after a
year’s use or more, they fall a great deal
in amplification and can only be revived
into good functioning by permitting them
to burn for an hour or so without the “B”
battery connection.

NOTE :—See the article in this
month’s department, “For the Ad-

vanced Student.” .M.N.

Tubes which do not perform as they
should may be operated quite successfully
by using a higher “B” battery voltage. It
is not generally understood, perhaps, that
a defective tube distorts music simply be-
cause the variations in its plate current
do not conform correctly to voltage changes
received on its grid. But such a tube can
be brought to good operation with higher
“B” battery voltage. Of course, in the
audio amplifier, there must be a corre-
sponding increase in the voltage of the “C”
battery. The full negative 4% volts that
the “C” battery affords will be sufficient
for as much as 150 volts on the plate.

There are countless radio receiving sets
in operation with tubes that are partially
exhausted, perhaps having Leen used over
a thousand hours without a “C" battery
and whose owners do not realize how great
an ‘improvement in results will follow an
increase in “B” battery to 135 volts—three
45-volt units in series. ‘“B” batteries
that are run down
may not success-

Top—In ease your
wudio emplifier

howls, there's a
tube oscillating at
audio frequency.
Photo at left shows
usual connections
to primary posts
of ome of your
transformers
which may be re-
versed as shown in
the next photo,
and thus eliminate
the annoyance
Circle — Lots of
troudble starts at
the storage bat-
tery terminals.
Frying notises
usually mean cor-
roded contaets.
Clean 'em up now
and then
Right — A  fized
condenser placed
across the second-
ary winding of
the last audio
transformer “‘mel-
lows” the tone.
Some like the ef-
fect—others don't.

fully be used when
perfect reproduc-
tion is the aim.
Where the voltage
of a 45-volt unit
falls to a pressure
below 35 at the
very least, it is of
little further serv-
ice and acts more
as a resistance
than as a “B”
battery then.

A “C” battery
should be used in
all cases in an
audio - amplifier
employing trans-
formers. It is the
function of the
“C” battery to
maintain a nega-
tive charge on the
grid of the tube.
The varying im-
pulses coming
from the detector
to the first stage of
the amplifier fluct-
uate from positive
to negative and
thus add and sub-

Try it

(Oontinued on Page $2)
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Counterflex Symptoms

MOR the benefit of new readers I must
explain that this is the seventh of a
series of articles on the “Counter-
flex” receiving system. The series
commenced in the October, 1924,
issue of Radio in the Home and
succeeding articles have contained
detailed descriptions of two-tube
and three-tube Counterflex re-
ceivers.

This month I am going to re.
produce some of the letters which
I have received from readers who
built Counterflex receivers, and
answer the questions contained
therein. I am sure that the ex-
perience of these readers with the
Counterflex system will prove in-
teresting to those who have fol-
lowed this series of articles. Some
of these readers have had remark-
able success with the circuit. They
have every reason to be proud of
the excellent results they have
obtained with their home-made
sets. There are a good many own-
ers of eight-tube super-hets who
are not doing much better. Other
readers have not been so success-
ful, but I hope that my answers
to their questions will enable them,
and others with similar troubles,
to improve the operation of their
sets.

One of the most encouraging
letters comes from Mr. Charles
Schlapp, of Covington, Ky. Mr.
Schlapp built the three-tube Coun-
terflex, using the parts of his old
two-tube Harkness reflex set and
SUCh new parts as were neces-
sary. Ile is quite enthusiastic
about the operation of his new re-
ceiver. He encloses a list of no
less than 76 broadcasting stations
which he has received. This list
includes stations in almost every
State from California to Massa.
chusetts, and seven stations in
Canada. Mr. Schlapp uses an
aerial 130 feet long and found that
the use of a counterpoise instead of ground
connection greatly increased the selectivity
of his receiver. In this connection, he
wriles:

“My aerial is 180 feet long, including
lead-in, and it seemed to be too long, as
locals took up quite a bit of the dials and
stations within ten or fifteen meters of
each other could not be separated. Then
I tried a counterpoise, which happens to
be another aerial running at an angle of
about thirty degrees from the regular
aerial and not quite as high. It did the
trick. I can separate WTAY (283 meters)

from WTAS (286 meters), completely and .

By KENNETH HARKNESS

Associnte Editor of “Radio In the Home”

troubled by broad tuning a counterpoise
will usually increase selectivity. Regard-
ing the audibility of his receiver,

KENNETH HARKNESS

Associate editor of “Radio in the Home,” and orig-

inator of the Counterflex circuit

there has been no loss of volume. I use
180-degree dials and, to show how sharp
it tunes, I had WSAI (just about three
miles from me) on with the dials reading
22—22. 1 tuned WSAI out entirely and
picked up KDKA (Pittsburgh), by moving
two points with the first dial and three
points with the second dial, so that the
dials read 20—19. Then I moved slightly
to 19—17 and in came KGO (Oakland,
Calif.). One more move of the first dial
(18-17) and WPG, Atlantic City, came
in clear without a trace of interference.
1 would advise fans to try a counterpoise.”
This is a good suggestion. If you are

Mr. Schiapp says:

“It's a bear for outside stuff,
but I will say I don’t like it for
local (WLW, WSAI and WMH).
I can’t get it cut down enough to
make it clear, using either counter-
switch or detector rheostat. One
night I desired a special program
from WLW and took off my regu-
lar aerial and used twenty-five feet
of old, twisted telephone wire I
had; just threw it on the fioor,
thinking to cut down volume so it
would be clear. The joke was on
me. Volume was cul very little
and I received WGY, WPG,
KDKA, WTAM and some others
almost as good as ever; in fact, my
body makes a very good aerial. 1
am enclosing a list of seventy-six
stations I have received clearly
since December 20th, 1924. If
they do not come in clearly I do
not log them. Most of the stations
on this list were received on the
loudspeaker. At times two of the
Canadian stations come in on the
speaker using only two tubes.”

Unless the three-tube Counter-
flex is correctly balanced it is some-
times necessary to provide a means
for reducing audibility when re-
ceiving local stations so as to avoid
distortion and howling. Fig. 1
shows one method of doing this.
The double-pole, double-throw
switch reverses the connections to
the primary of the reflex audio-fre-
quency transformer. When the
switch reverses these connections
the audibility of the receiver is
slightly decreased and, providing
the set is not very much out of
balance, there will be less tendency
toward self-oscillation; the set
will not howl when local stations
are tuned in and the signals will
be free from distortion. When
the switch is reversed and the connections
returned to their normal positions the set
will more easily receive distant stations.
Self-oscillation can then be controlled by
the counterdon alone.

As a matter of fact, I, myself, do not
use any such switch. I find that by turn-
ing down the rheostats a little and adjust-
ing the counterdon, I can tune in locals
without any howling or distortion. That
is because my set is properly balanced.
Later I will explain what I mean by “bal-
anced.” The switch shown in Fig. 1, how-
ever, is a useful adjunct to most sets. If
you are able to control ordinary self-oscil-

All the material in this article is fully protected by the copyright laws.
Permission to republish, either in whole or in part, will be cheerfully givén pro-
viding hte republication is fully credited to “RADIO IN THE HOME, Philadel-
phia.” Otherwise this circuit and these instructions must not be used by other
publications nor in any other unauthorized manner.

H M. N.
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lation with the counterdon but cannot stop
howling when receiving locals, by all means
insert the switch. Any D. P. D, T. switch
will do, the jack type being most conveni-
ent.

And now, I have a letter from Mr. Ray-
mond Senderling, of Philadelphia, whose
Counterflex shows symptons of being in an
unbalanced state, and since I believe this
is true of a gooé many home-made sets I
am going to answer his letter in some' de-
tail. He writes as follows:

“I built your 3-tube Harkness Counter-
flex set published in the January issue of
Radio in the Home and 1 have been un-
successful in receiving distant stations and
cannot get the howl which you state in
testing your receiver. I am using WDI12
tubes. I have tried different condensers
across my reflex and audio transformers
and only get a howl when local stations
are on. Local stations come in very loud,
but I am unable to receive distant stations.
Will you kindly tell me what I can do to
make my set perfect?”

In the January issue I explained how
to test a Counterflex receiver to deter-
mine whether or not it is properly bal-
anced. I first explained that if the coun-
teracting condenser is turned to its mini-
mum_ position a howl should be heard in
the phones when the two tuned circuits are
tuned to the same frequency, no matter
to what frequency hoth circuits are tuned.
In other words, without the counteraction
set up by the counteracting condenser, the
circuits are tuned to any frequency within
the range of the receiver. Mr. Senderling
was unable to get this effect. His reflex
tube would not oscillate. If his reflex tube
oscillated he could damp qut the oscillations
by adjuting the c acting
and, to pick up a distant station, maintain
the tube at the. near-oscillation point at
which maximum amplification takes place.
Mr. Senderling’s receiver, therefore, is not
balanced properly. His reflex tube must
oscillate at all frequencies. Why docs this

TO PLATE
ek

JACK SWITCH

To +8

This diagram shows how to use a jack
switch in place of a D. P. D. T. switch

tube not oscillate? Well, in this particular
case it is probably because a WD12 tube is
used. This tube has such a low internal
‘capacity that there is not sufficient reac-
tion or positive feed-back effect present to
produce self-oscillation. When a 201A or
301A tube is used, however, there should
be sufficient capacity coupling between the
plate and grid of the tube to produce self-
oscillation when the circuits are tuned to
the same frequency. If the tube does not
oscillate under these conditions, there is
only one other reason, provided the con-
stants of the counterformers are correct:
there must be too much resistance in the
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grid or plate circuits of the reflex tube.
The high resistance may be due to the
type of audio-frequency transformers or
variable condensers used or other causes.
The resistance of one or both of these cir-
cuits must be decreased. This can usually
be accomplished by increasing the size of
the fixed condenser across the secondary
of the reflex audio-frequency transformer
or the apparatus itself. For instance, the
primary of the second audio-frequency
transformer. The fixed condenser across
the secondary of the reflex audio-trans-
former, however, should never be larger
than .00025 Mfd. If a larger capacity
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.0002 or .00025. Now, in Mr. Senderling’s
case, the failure of the reflex tube to oscil-
late at all frequencies may be due to the
low internal capacity of the tube itself.
Notice that I say “may.” I have not used
WD12's in this set myself, so I cannot say
for certain that the tube will not oscillate.
I am rather inclined to believe that it will
if the counterformers are correctly wound
and the wiring correct. However, if the
tube will not oscillate you can remedy this
condition by connecting a small variable
condenser, as shown in Fig. 2. You can
then use this condenser to produce reac-
tion and the counterdon to produce coun-

than .00026 Mfd. is needed there must be teraction. By adjusting both condensers
T1
/ 61
51
P
P2
P2
52 3
X COUNTERDON T2
DOUBLE POLE
L
i o
Fig. 1
¥y _—
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Fig. 1 shows how to use a D. P. D. T. switch to cut down the audibility of the three-
tube Counterflex and receive local stations without any howling. The filament circuit
is omitted for clarity

something radically wrong either with the
windings of the counterformers, the wiring
or the apparatus itself. For instance, the
connections to the reflex audio-frequency
transformer may be reversed. This would
increase the resistance of the circuits.
Make sure that the connections to this
transformer are correct. Don’t merely be
satisfied with examining the markings on
the transformers. I find that a great many
audio-frequency transformers are marked
incorrectly. If your set shows the symp-
tom described by Mr. Senderling and ex-
plained above, first examine your wiring
carefully to see that it corresponds with
the wiring diagrams; make sure that your
counterformers have the correct number
of turns, as given in the February issue,
on page 51; see that the connections to the
counterformer terminals are correct, as
explained in the second column on the same
page of the February issue; check the wir-
ing to the reflex audio-frequency trans-
former and try reversing the primary. If
the reflex tube still does not oscillate at
all frequencies increase the size of the
fixed condenser across the secondary of the
reflex audio-frequency transformer to

good amplification should be obtainable at
all frequencies. Please note that I do mnot
recommend this arrangement for 201A or
301A tubes.

Before going on to the next question,
I want to explain further that, even if the
reflex tube of a Counterflex oscillates at all
frequencies when the counteracting con-
denser is at its minimum position, the re-
ceiver may be out of balance in the oppo-
site sense. That is to say, it may not be
possible to stop self-oscillation with the
counterdon at some frequencies. The re-
ceiver may oscillate too easily. In this case
the resistance of the circuits must be too
low and must be slightly increased to bal-
ance the set.

Again, this can most conveniently be
done by reducing the size of the fixed con-
denser across the secondary of the reflex
audio-frequency transformer, or in remov-
ing it altogether.

And now you probably understand what
I mean by a “balanced” Counterflex. The
resistance of the circuits must be neither
too high nor too low. If it is too high it
will be impossible to get good amplifica-
tion. If it is too Jow it will be difficult to
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stop self-oscillation. The counterdon and
filament rheostats vary the resistance of
the circuits, but if the receiver is off bal-
ance in the first place the proper value of
resistance cannot be obtained by these con-
trols. When a Counterflex is correctly
balanced the reflex tube oscillates at all
frequencies with the counterdon at its
minimum position, but it should require a
very slight movement of the counterdon to
stop self-oscillation. If it requires a large
movement, the resistance of the circuits is
a little too low and should be increased.

The next letter is from Mr. John J.
Boris, of Bronx, N. Y., who describes a
symptom which others may have experi-
enced. He says:

“Over a year ago I built your one-tube
Harkness Reflex set. At that time the set
really was a wonder for volume. ! was
prompted to overhaul my outfit, with dire
results! When
first constructed
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two tubes. the set is everything I could wish
of a two-tube set, with plenty of volume for
the phones, and I get Pacific Coast stations
quite often, but when I plug in on all three
tubes, I can scarcely get anything at all, and
nothing with volume enough for the loud-
speaker. In fact, the loud-speaker does
better on two tubes than on three.”

It is evident that the trouble here lies
in the apparatus or wiring of the third
tube, although this effect may be caused by
a run-down filament battery. Your filament
battery should be 4% volts and in good con-
dition. When you switch on the third tube
you must turn up the filament rheostat.

If your battery is less than 414 volts or run

down, rectify this condition. If you get
signals at all using all three tubes, it would
seem to show that the transformer and
other apparatus are not damaged and the
trouble must lie in the wiring. See that
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cuit work with low-loss coils as described?”

I don’t say that it is impossible, but I
cannot give you the exact specifications at
the present time. The entire operation of
the Counterflex, however, depends upon the
tight coupling of the radio transformer
T2. Your coupling is so comparatively
loose that the tuning of the secondary
hardly affects the primary. Consequently
there is no regeneration in the reflex tube
and signals are weak. You might be able
to make this arrangement work by increas-
ing the size of the primary of T2 (also use
more turns on the secondary than you are
at present using) and by connecting dif-
ferent sizes of fixed condensers between
the plate terminal of the primary of T2
and the grid terminal of the secondary
until you find the value which gives you
the correct degree of coupling. If you
don’t want to do this you can connect a
tickler in the
plate circuit of

the set was so
good that I still
brag about it
when others
speak of neutro-
dynes, etc., and
this in spite of
my inability at
present to make
it work right. My
difficulty is as
follows: The
crystal can be
taken out and the
set will work.

REACTING
CONDENSER
\

\ v

P2 1

With or without 52 1
the crystal the
movement of the
second condenser
has no effect on
receiving. I have
tried numerous

X counveracTing
CONDENSER

PIy52 P
T2

crystals without
result.”

The symptoms
described would
seem to indicate
that there is an
open circuit in
the detecting cir-
cuit. The fact
that the set oper-

7

-2

Fi

-

the detector tube.
Vary the position
of thistickler
with respect to
the secondary of
T2 and you will
greatly increase
audibflity. Then
experiment with
the primaries of
T1 and T2 to de-
termine the
values which give
best results.
And now 1
will conelude this
article by cor-
recting a couple
of mistakes
which were made
in previous ar-
ticles, in case
they misled any
readers. In the
February issue
Fig. 1 on page 50
showed the an-
tenna binding
post connected to

22N.
Oa+

L A
GND.

what was de-
scribed as the
Brimary of

=

ates without the
crystal does not
signify anything unusual; without the
crystal the tube is acting as a plain rectifier.
The thing to do in a case like this is to go
over the detecting circuit carefully and
test for open connections. The variable
condenser may not be making connection to
the radio transformer T2. The secondary
of the radio transformer T2 may be open.
The primary of the reflex audio-transform-
er may be open. Test the entire circuit for
continuity and repair or replace the
damaged part.

A similar sympton, but not so marked,
is sometimes noticed when the connections
to the secondary of T2 are made the
wrong way round. If the erystal is good,
but does not seem to have much effect, try
reversing the connections to T2.

Mr. Sydney P. Cook, of Victoria, 1ll.,
writes as follows:

“I first built the Harkness Reflex and
later converted it into the three-tube
Counterflex, but since making the change
I have not had the results I expected.
am using UV-199 tubes and the same by-
pass condensers you show in your diagrams.
When I plug in with the phones, using only

(Fig. 2) Shows how to connect a reacting

condenser in the Counterflex eircuit. This

i3 intended only for use with WD-12 or
UV-199 tubes

the filament lead of the audio-frequency
transformer is connected to the negative
side of the filament. Check all other
wiring.

Mr. F. Keller, of Minneapolis., Minn.,
writes:

“After losing a good deal of sleep over
your latest circuit, the Counterflex, I finally
decided to send out a call for help. Not
having a loudspeaker, I decided to use the
first two tubes and wire up to the phone
jack. T made up four basket-weave coils
of No. 20 wire on three-inch.diameter and
mounted them on the back of .00037 con-
densers. The primary and secondary coils
of each transformer were mounted side by
side and the coupling could be varied by
sliding them along rubber rods. I find,
however, that no matter what capacity of
condenser 1 use across the reflex audio
transformer I can’t get the howl. Signals
are weak. Is it vossible to make this cir-

Counterformer
T2.” This should
of course, have read “Counterformer T1.”
Furthermore, the arrangement shown in
that diagram is not a wave trap, as some
seem to think. It is a tuning arrangement
for tuning the antenna to the frequency of
the desired signal. Incidentally, I might
suggest that the coil could well be tapped to
suit the size of your antenna.

Then in the January issue it seems in
the 3XP diagrams we omitted to show one
of the connections from the fixed condenser
across the secondary of the reflex audio-
transformer. . If you wired your set up
from these diagrams make sure that the
fixed condenser No. 11 is connected, on one
side, to Terminal No. 2 of counterformer
T1 and, on the other side, to Terminal No.
4 of the same counterformer.

To Our New Readers

The Harkness Counterfler ia* one of the
most successful circuits of this past season
1t i# good for bolh movice and experimentsr.
We can stil supply the isaues which Ms.
Harkness mentions. See the back page of
this number,
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Performance

Through the calm, moon-lit silence of the mid-winter
night, your Jewett Superspeaker will increase amaz-
ingly your ability to reach out and bring in messages
you would hear otherwise only through your headset.
But stormy weather is Superspeaker weather too.
January blizzards and the hot humidity of July will
both find your Superspeaker reproducing faithfully,
roundly and without distortion, the sound vibrations
brought to it by your Radio Set.
This uniformity of performance is possible only be-
cause of the Superspeaker's exclusive, patented air-
gap adjustment.
With this adjustment you can increase or lessen
Superspeaker volume, and can balance accurately the
result of any climatic change.
Ensure uniform, year-round Superspeaker perform-
ance by the one and only possible method—The
Superspeaker itself.

Throat otraight as an organ pipe—Na crooks or turhs

to impart bugie effect 1ze ample to reproduce band

and orchestral music—A big, glossy, substantial, non

y muaical instru.
Sold by lead-

. at. bullt P
ment people who know their business.
g, swnbNehedt hareuksts @vepvhire.
“THERE IS NO SUBSTITUTE FOR THE BEST"

JEWETT RADIO & PHONOGRAPH COMPANY *

5682 TELEGRAPH ROAD PONTIAC, MICHICAN

oupers

Trade-Mark
Registered
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MUCH has been said and many articles
have been written concerning the how
and why of radio. Most of these compila-
tions, while commendable in themselves,
involve theories which are too technical
for the average layman to comprehend.
Even the theories employed have been

uestioned by many scientists, and recent
gllcoverlu have left many gaping holes in
our present explanations.

All would be discouraging confusion if
it were not for the pages of history, which,
all too often, are left closed and the illum-
inating evidence found therein forgotten.
Suffice it for the present to say that, in this
article, we do not care why radio is or how
it operates. We will try to paint a visible
picture for you that will make the art
simpler and more easily understood.

In the first place, radio is literally as
old as the hills! If you are laboring under
any illusions in this respect, just be pre-
pared for a good stiff jolt.

Radio, in its broadest sense, was used
by the earliest savages, and geology tells
us, by the animals, before man was. Radio
is light and radio waves are nothing more
nor less than light beams! So, every time
we look about us, our eyes are consatantly
receiving or recording light beams. The
American Indians, with their signal fires,
flashing messages from hill to hill, were
using, in one form, this mysterious radiant
energy—or radio. |

Now the ordinary voice vibrations or
sounds and words will not travel through
the air for more than a few hundred yards.
We have great difficulty making ourselves
heard to others over greater distances, and
even then we are compelled to shout at the
top of our voices. is method of com-
munication, then, is greatly limited and has
been confined to short distances only.

From almost the beginning of civiliza-
tion, men have tried to convey their
thoughts to others located relatively far
away. Light beams—or sight—offered a
temporary solution and the wig-wagging
and signal lights came into being. Even
as late as our Revolutionary War, one Paul
Revere made very valuable use of this
system.

Without touching on the speculation as
to what light is, we know that it has the
property of traveling out over great dis-
tances, especially at night, with little or
no effort. A small pocket Sash light can
be detected miles away and this same
radiating energy can be seen any clear
night arriving from stars in the sky so

RADIO IN THE HOME

DocsYourSet Receive?

ADMO raps are merely a
form of light rays, wibral-
ing more slowly,

We see the warld taday by
means of light rays and our im-
pressions of each other and of
everything aboul us are merely
the resulls of the ability of our
oves lo respond lo these light
rays.

Suppose our epes were able
to respond to radio raps! What
would the world look like then?
W hat would you and I look like ?
And which is the true world—
the one which we ses by light
raps and our epes or the one
which might be scen by radio
rays with the diferent colors pro-
duced by the diferent wave
lengths of radio?

My. Crimes. in this article, not
only shows thal radio goes back
far beyond Marconi to the oarlier
experiments of Alexander Cra-
ham Bell, but he also gives an
astonishing pécture based upon
our present knowledge that radie
rays are merely light rays of a
color which is nol detectable by
the human epe.

This is one of the mast interest-
ing articles which Mr. Grimes
has done for us. Read it yoor-
self. and then, if you have a
friend who knows nething about
radio, give it to him.

H.M.N.

Aoril, 1925

ASSOCIATE
EDITOR OF
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far distant as to be completely beyond im-
agination. All of the early uses of radio
were confined to code signals or telegraph-
ing where certain signs conveyed certain
thoughts and the human eye was used as
the receiver.

And then came Alexander Graham
Rell! He changed everything!

Bell, as you know, was an expert on
acoustics. e knew a great deal about
sound and sounds. He had made extensive
studies into the methods of producing
sounds and especially human speech. He
determined that it was a purely mechan-
ical operation and that the vocal cord
created vibrations in the air and these, in
turn, vibrated the tightened skin in the
eardrums. Here it was sensed as sound
and communicated to the brain. Bell’s
profession, you know, was instructor of
deaf mutes, and his accumulated informa-
tion on human sounds was compiled in this
connection.

Now, Bell knew little or nothing about
electricity. If he had, he never would have
invented the teleph b the limited
electrical profession at that time said it
just couldn’t be done.

But Bell kept at it. He knew that a thin
piece of tightly stretched skin in the ear
could reproduce all the sounds in the human
voice and besides, all the many tones in an
entire orchestra. If a thin diaphragm in
the ear could do this, then a thin diaphragm
anywhere would do as much. This was a
fact that he proved beyond all question
and was really his big contribution to
society. Shortly thereafter, this fact, hav-
ing been definitely determined, was used
in a number of different ways. Edison’s
application of it to the phonograph is per-
haps the best known.

Bell, by means of thin diaphragms,
picked up the vibrations of the voice,
changed them into vibrations of electric
current in a wire, and then at the distant
end, converted the electric vibrations back
into sound, using a similar thin disc. He,
thus, for the first time in history, sent the
voice out over long distances—far beyond
the limitations at that time.

This spurred him to greater effort be-
cause he realized that this system, as pro-
gressive as it was, was still limited by the
necessity of stringing wires from the send-
ing station to the receiver.

The beam of light then occurred to Mr.
Bell. Here were these beams of light that
were capable of traveling out through space
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%hmges

for apparently no ending. Little
energy was required and these beams
merely had to be pointed in the direc-
ton red without the aid of con-
ducting wires strung on poles.

Bell a that if speech vibra-
tions be placed on electric cur-

l be a wireless Hophon.l A
ous possibility!
Thumin 1877, only two years
after the invention' of his electric
telephone and only one year after
his nbhc exhibition of it in Phila-
delphis, Bcll was not pnnkuhrly

of his Jhnno. In fact, he wasn't
sure it had any. He accordingly de-
voted much time to his wireless tele-
phone—the first in the world!

" H# first oﬂom nnd teets were rl:m

The new Tungar will keep all your storage batteries

nm 'u fnlrl{ nxk and consisted . e
metallic disc with up —fully charged all the time. It charges radio “A
m Anuh«l mouthpiece. is was all . . n .
at the transmitting end. At the re- batteries of 2, 4, or 6 volts. Radio “B” batteries of
:.ni::f .:n:l .l‘i..ﬁ.'.‘;. l:eylfdtor' ‘:l.\:n:. 24 to 96 volts. And auto batteries, too.
ing the light variations into o q o q .

vlbr?"r.ll;«:;l-hnm rt:uzh sne of It makes no disturbing noise—is simple—charges

The _”::m "',','M '::';ou‘,“: while_ you sleep. Just clip the Tungar to fhe battfery,
The m::i.nz ;Lp-no?u was a0 ar- plug it in on the house current and leave it overnight
Z;n"";..m tu':'e thin me::lll:'::ne and to charge. A Tungar at home means clearer tone—
by Phgsser ity ‘:‘”‘:"},‘,‘,“h"’,m full volume—your set at its very best all the time
feet away. As Hell talked for all that’s on the air.

mouathplece in front of the dilc, Ml
voice vibrations caused the

mirror to vibrate and this, in turn. The Tungar is « G-E

caused changes in the selected beam product.developed inthe

of light. His conversation proceeded sreat Research Labora-

to go out thron, ﬂ the air as fluctua- toriesofGeneral Electric.
in

The New Model Tungar

tighy (1o Tootiving end, the chanting charges Rudio A and B

batteriea, and auto bat-
teries. Two ampere size
(East of the Rockies)

18.00

currents to flow and these created
exact reproductions of Bell's voice.

rwcvivers thus faith-
fully gave larth Bdls speech, con-

nected vuu: -uﬁon b,

merely a | 'ﬂ:h y I&:{: nﬁ‘v.; ’.‘;ll;:::v:lill; Tungar—a registered trademark— ia found only
this was in ll ink of itl (East of the Rockies) on the genuine. Look for it on the name plate.
mz”:,::m‘m"ﬁh“r’:&g $28.00 Merchandise Department

radio. The interesting part of the 60 cyclea—110 volts General Electric Company, Bridgeport, Conn.

development was just starting.

mrrecss | GENERAL ELECTRIC

available. His researches umed him
into employing differen
llghh and noting their relatlve effi-

,...Vr’i’,‘“..‘."“.'a.i‘:{..’“.“nm: o o R g A Base With Embedded Buss Wires
tom atmosphere as deep red llght.
If his wireless telephone ::ro to be

saves time, oliminates losses
and makes a nester work

haze in the -tmocphcn
would cause his outfit to become in-
operative. Of course, trees, buildi
and other solid objects were still
obstacles to him—forcing him to have
a clear line of vision between sender
and receiver.
S'vanl more years oﬁd -tudy -nd

thrvu[‘out the workd became desply
interested in Bell’s work on this sub-
ject. His efforts were described in
the technical press of most European
countries. It was also becoming
gene realized that there were

IS is the base sbout which the article appeated in
the March issus of ‘Radio in the Home"™

Io addition to saving time and eliminating losees, you
alec save space, for transiormere and sotkets can be put
right over the embedded buse wires which are siightly
Below the leval of the base surface.

Luge and screws for making commections to buse wires
come with each Durad base. The base itself has ex-
tremely high prop and is by »
potented precose.

Seme dealers have already stocked Dured beses. Price
$3.50. If youra has not. send us his neme and $3.50
and we will sand the Durad base the same day as we

more muarutna!hancmddba Protect All Your Tubes for 50 Cents receive your remittance. We'll aleo send & felder.
with the h The e (The prics of the Dured twbe
was known to h::;.bz'“ reapond. foctor " aith " twe' remvouble fasas)
mb&:wlon (nmu thh ,'.he _r:b‘:m"m:‘:::wh 1 the B-mises DU AD
nbow to violet. to time, poited Py which .ﬂ;
thenweremmed&ogeallm«»lon e s e reae i hetaes Aoy ear
Now, by various means, they were went direct ret<lase mall apen recelst ot price P R O D U C T S

discovering others beyond the range
or limits of the eye! . DURAPLATE COMPANY

There were other colors, then, only o lphia, Pa.
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The Maker’

—a Public

S Name

Promise

“BRISTOL on the new Bristol's Loud Speakers
indicates established responsibility and safe-
guards the buyer who knows the name.

Technical engineers know that for 36 years
the Bristol Company has made for the great plants
of America highly accurate and sensitive Recording
Instruments, and that they are fully qualified to

Medel “C"” Cabinet Type, $30.00.
Real mahogany. Sise 17 x 10x 10%.

There are five loud
speakers but all alike in
those essentials which
give true quality to the re-
production of voice or in-

The

is not a mere

strumental music.
"Voice"
phone unit, but an elec-
tromagnetic device, and
the horns of nonmetallic
material with long sound
chambers allow free and

full vibration.

Prices $12.50 to $30.00
It not at your dealer’s, send for

Bulletin 3022-Q

make loud speak-
ers of great excel-
lence. They know
that Bristol expe-
rience, scientific

knowledge a n d

honest purpose
must be this loud
speaker’s full
heritance.

in-

BRISTOL

AUDJOPHONE

LOUD SPEAKER

the eye would not record them, any
more than the ordinary camera will
record colors at all! Light beams
were found to exist both above or
beyond the violet and also below or
Mbeyom;thn red. What could be better,
, for our wing young infant,
wireless hﬁm:og If red lights
w:sdmore suitable than violet and
wi pass through hazy a here,
while violet was umuuctedwthn 5
haps some color below the red, -dll
further removed from violet, wonld
be even more suitable. The mere
fact that it would not be visible to
the eye would not affect the results one
way or the other. The main thing
was to find a special light beam that
would penetrate fog and smoke so
that conversation over it would be
wmnht mnn relisble. If the beam
pnand from the sending station to
receiving station at all, even

thonch invisible, devices eould
rigged up at the receiving end that
would detect and record the light

beam and the conversation on it.
Bell tackled this problem in earnest.
His next tests were with invisible
1 tbe.mmuuknnrndmm

finally he mploynd Aeagt waves, which
were found to be light waves of color

-rtud that red passed

haze and violot did not, and

ifm‘i.thf wh;&m ln!’rl-;ed'nnd he':;.
rough fog a

smoke, and red did not, then if still

lower eolonu:luld be found, more and

m' No wonder every one was agog.
It was a wonderful vision. A new era
was dawning.

1l
naA o I.Mm n'lmdr

that ordinary visil light m an
electrumagnetic ﬁhndon as was also
infra-red and heat. Their wave
lengths were determined and the new
much desired radio colors were pre-
dicted.

No one knew, however, how to
create this new desired spectrum. It
was one of those exasperating situa-
tions where one knows all about a
thing with the exception of how to
create it. These prodicaments occur
quite ularly in lcumiﬂe research,
especially in chemistry.

Hendrick Herts, a ymmg han

came to the
qu by accident. He llu:nlly fell
upon the new beams when carrying

At I\mnhcun

most wide-awake youngsters to be hard from Station WJJD,

the
Hoou‘cun. 1L, is 7-year-old Eimer Pell. Hc iz shown above
Nelson, director of the station, whh: says Ae

ym’wdownyml.

stili further removed from violet—
down below the infra-red group.
The use of heat waves or beams
completely overcame his difficulty re-
garding foc and smoke. A conversa-
tion mr to such a wave passed
through from sender to re-
ver, without worrying about smoke
and fog, The instrument was
becoming more and more practical.
We do not need to discuss the de-
tails of this device, here, other than
to say that he a plece of burnt
cork nwunud in lho ond of 8 pipe
for his visibl
beams. This lmnamt worhd well
enough to warrant its exhibition at
the Chicago World's Fair in 1892,
It was listed as a “thermo-phone™
because it employed a heat beam for
operation. However, it was often re-
lcrrd to, even by Bel hlmul!, as a
PMN. l“lg"d
the ldu of ndhuon. A “radio-phone”
as early as 1892, actually working as
such. It may inhn-t you to know
that Marconi did not start Ris swork
until some four years later—in 1896/

Meanwhile. the scientists of the
world were in a furor. It vu: 5:
tha

l'lowﬂ"’ the color of light used, or the
further removed from violet and the
so-called upper color, the better the
penetration of the beam. It was

with Jack

never kmows what Kimer is

never fails in Ais performance before
phone

on experiments on electric discharges

between spark gape in 1887, and just

redicted, tAey od through

wo c;l_d u'!m e uhouily h:l

ight passes through a glase
window pans.

Herts mded greatly to the store of
information on these beams because
he proceeded to study them after the
discovery. He proved upcﬂm!nlllly
what Maxwell had themati-
cally. He show '.hn these new
beams were one and the same as
ordinary light beams except for eolor
or wave leagth. They wers, of course,

but that was no fault
theirs. That fact was a limitation of
the human eye and uld not be
blamed on the poor radio beam.

Herts up the necessary ap-
paratus to foeus, reflect, refract and

rize these invisible rays. The
same Ind been done many times be-
fore with vigible light. He was able
tndo:twiulthenevli t.tlnu rov~
ing the absolute simi
two. His work was so nlunbl- unt
the new colors were named after him
and for many years weare known as
Hertsian waves.

Bell's experiments together ‘with
Herts’s discovery led many peoplg to
believe that the practical wireless

hone was about to be. 8ir
William Crookes, an English scien-
tist, gave the subject some deliberate
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ht and accordingly wrote an
article appearing in the Fortnightly
Review a 893. Sir William
Crookes said in this article that the
practical possibility of

finally to discover in 1907. and develop
the source y, quiet, invisible
beams, satisfactory for carrying the
voice. In his invention of the three-

tion between two remote points with-
out any intervening medium such n
wires and pole lines was certaint
hlnd He uld bowever, thnt

as

tube, he had the
necessary device for generating a
steady beam of radio. To place the
voice on this was an easy matter
lndJrndLu telephany became a very

ﬂewed It, in the then present develop-
powerful senders
were needed

2. More sewsitive receivers
were required.
3. Some means of selection
or hmﬁw between sta-
was necessary.

Crookel h-d nothing in particular
to sy t in the first two cases, but
P! ed to enter into a ssion
of tuning that shows today his clear
vision in this Tl\i He definitely
cutlines the whole theory of modern
tuning. Lvm: ideas for the construc-
tion of the sending and reeciv-

stations for mutual resonance.
was tn 1893—tAree yoars before
Marcom started Ais work.

The waves or beams of Herts were
noisy in thelr characteristics, this be-
ing caused by rather irregular jump-
ing of sparks betwecen con
hopelens for uss with Balls taepbons
ho) for use oll's ne
idea. Many attempts were made, bu
the waves ves were not l‘-dﬁ

temporary lwm wall.
colored light had been disco lor
him, but means for pmducmg a
ltudy source of it were still lacking.
Hertzian waves could, how-
em, in their present state be used for
tele‘rlphie s accordingly
t of the -eunuﬂe minds turned
ln tMl direction and the art o"l wire-
lews  telegraphy started. arconi
came along in 1896 with the nh-'l:s
link in the second limitation outli
by Crookes. He mppllud the mot{:

first real hlqraph lnaua- were
seat over real distances vis the ncw
ight beams—the wireless—
arconi. about four years
later. carried his work to such -m.e
of perfection that he was able
tranamit and raedve ndio—&rl!:rl h
lmm Atlantic. ]
tely rose to well-enrned fame,
but unfortunately, became known to
the ral pul as the inventor of
wi . He merely invented a good
sensitive receiver of wireless tele-
graph l:ﬂﬂll It was Bell who
nhrud boiling some twenty

But pe‘:rlo still wanted to be able
to talk and hear the actual voiee over
this beam of invisible light. Here
and there some ex|
struggled with Belll
Ruhmer was perhaps
and really carried Bglln work for-
ward to a well-earned commercial ap-
tion. Ruhmer was carrying on

is
ln.bollamaxtaltwithu:e(krmn
Navy. His tests consisted of ng
up I-T electric searchlights a
controlling the vlnlhle light beam by
means of a transmitter as
to impart to oulgmn; light a
fluctuation corn-lpnm!mi
brations of his voice. ¥ means of
selenium cells and reflectors, he was
able to pick up these besms many
miles away and understand talking
perfect);

y.

Of course he confined his efforts
reatl initod In-his 8ol of applica:
greatly n applica-
tion. e installed these B‘htgum
transmitters and receivers on several
German Navy ships and to ray
were ul would be

mildly.
eould han been expected, permitting
telephone canservation between two
moving ships at a separation of sev-
eral mi

It remained for Dr. Lee DeForest

1 art during the World War.
Here it was used to communicate be-
tween airplanes and between the
ground and airplanes. In 1915,
officials of the American T-l.phonc
and Telegraph Campln{lulkd from
Washington, D onoluiu and
Paris. Behind it all was the same

act upon a pho

phic hu nnd lt
Il b;

pictures taken wi that
now of them at all.
A- to why certain colors of light
are visible to the eye while others
are not, please don’t ask us that,
either. That answer involves theories
and we don't know much about them.
We can only surmise what the world
wou'd look like if we could see it
through other colors than those
utilized at resent. If our eyes could
rhu “in the twinkling of an
eye” by some magic Aladdin’s lamp
30 as to permit us to see the radio
beams In pluo of the present colors,
we might be

trate metal work, although new ones
discove in future may over-
come this slight drawback.

We might vee the steel skeleton of
an elevator rising up from floor to
floor. an automobile running along
the street, several inches off a rather
translucent pavement. Even the tires
~would be invisible.

And last, but not least, we cer-
uinx would be pussled to sec many

and metal mllj hurrying
I.nuthbt;u:dnd thither h the air,
on some npp-mn journey.
We would turn to ask other

what it all meant, only to find neither
of us there. We could talk back and
forth and we might ize our
wateh in your pocket, but alas! even
we would be transparent.

Now please don't ask us if we
would be as we are now if we couldn't
see ourselves as we are now. That

simple basic theory of Bell's—only

'ﬂ plied to a better, color than the
ible beams afforded.

pert As to why certain colors of u:hl:
orm  penetrating stunts whi

others do not please don't ask us.

An answer to t would involve a

and confused. A

ing 2 would appear

bright  lighthouses semding [
boams of ocolored light in all direc-
tions. h station would have its
own particular color, depending on its
wave-length only. Right now, we

tbtory, and the d:wﬂ- jult now are couldn't tell you what colors they Wwould be too much!
We would be, because we have never seen Sv, when you are enrlhlc your
only know that tlny do. them. radio set for not behaving, or when

And, we strolled up the main
stroets of any one of our cities, we
would look to right and left of us in
vain for a

ry to compare radio to X-rays
nuy gerh-p: be able to

rays, we know, are

l 1orm of Ii;ht They cannot be seen

mlnu::n
station wl it fades out,
call to miod

at distant

try to
the above pnet.un we
u and realize that

sight of the buldllg

have painted for
the human They are very Thc{ would he tranaparent. only wonder radio is not the recep-
powerful and wil pnn th h ordi- steelwork standing out as ﬁon of a distant station but the re-

nary substances qulll woll They will The munt rad n of & station at all'
A e et 4

Compare the Value!

COMPARE the MARV-O-DYNE point for. point

with any other receiving set. Consider the
performance and the appearance and the units—
consider those things and you'll wonder how such
a set can be sold for only $98,

What other receiving set costing $150 or more uses
Haig and Haig Straitline condensers? MARV-O-
DYNE does because they reduce losses and facili-
tate station finding. What other receiver incor-
porates a genuine Weston meter which has a spe-
cial provision for “B" battery voltagée? MARV-O-
DYNE has chosen this recognized standard as part
of its Fil-a-meter.

]

And speaking of the Fil-a-meter—that in itself
is an exclusive MARV-O-DYNE feature. The Fil-
a-meter a'one should make you choose the MARV-O-
DYNE. What this device saves in tube and bat-
tery costs by keeping the tubes at the proper oper-
ating point is obvious.

D, (S

MARV-O-DYNE has so many outstanding points
of superievity that you owe it te youreolf
to go te the nearest dealer to inspect it.

Write us for literature
AMBER MANUFACTURING
CORPORATION
115 W. Broadway, New York City

- The Amber

DYNE

Fil~a ~ mel‘er/

T

MARV{:
‘/\ L wi

T

sel with the
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The Broadeasting Hotel probably see this principle more
mnl{y recognised and, if so, un-
Is mewed wise inm;-i']].ntbe brosdeasting
tnned Pross Pos apparatus saved and the
| (Continsed Prom Page 8) problem of allocation of wave length
tutions seldom are warranted in such will be simplified.
l"“"“"'“"ff".“ is more logically the “The _denrm‘on‘: ofmCommelm o!;
) now y the
fire. of every community throvebost  barien o e e ot v i
are of every community ughout parison to num! wave n-
y the land. For le, & d nels {lable. A reall of wave
(l ou nterf] ex Kl t Broadcasting Scation Activity During Each Month
Pigures are a2 of end of montd)
1981 New Stations Delstions Inorease Decroass Total
September 3 oo 3 00 3
October 1 1 4
November 1 1 5
23 23 28
19882
January 8 .. 8 368
14 4 oo 24 60
March i 00 g 137
April 76 0o 76 213
May 97 0o 9 310
June Kt ] 0o 72 382
July 78 0o 76 458
August 50 .. 80 508
39 16 524
October 46 2 24 548
November 46 29 17 585
December ) 20 11 576
- 1088
January 3¢ oo [ 570
February u 13 11 80 581
March 30 2 1 . 582
April a1 14 17 a0 589
ay 27 25 2 0 591
June -} 80 o0 18 573
July 19 25 6 667
August 1 1 4 863
September 16 16 1 562
22 14 8 . 570
November 12 as 21 549
12 4 22 827
Canadian List Price, $48.00 5 1984 T 20 2 s
anuary .o
ITH_:hh complete kit of parts X build the l:mho February 21 7 14 .. 548
H C. h d bed by Mr. H arch 32 11 21 00 5689
in the March issue of Radio in the Home. April 1 19 8 o 571
This is the set which “makes distant stations sound like May 1 12 A g
locals.” Ypu can build it for less than forty dollars. To get the June g 85 ‘9 544
same .umwmmmmemmmm iﬂl! 7 15 i fer
you would have to spend two o three times as m sem“‘““ 16 io o 14 519
The parts in the Harkness Counterflex kit were designed by 28 12 16 535
Mr. Harkness to make it easy for you to build the set. The ?° x November 19 16 3 . B3R
18" Celeron front panel and the socket sub-panel are com- December 24 2% 538
pletely drilled and engraved, ready for you to assemble the parts. 1985
An instruction booklet, written by Mr. !'hrhu-’ L supplied January 35 26 9 547
with each kit. This booklet clearly illu and ly explai February 12 10 4 [ 552
each pr ssive step in the assembly and wiring so that you can-
not bly a R R R
dealer for the ine Hark P flex kit store or a local newspaper in Natchez, le is now in progress in the ho;
Mississippi, can have very little in- of improving conditions for the radio
yoichep' initations.s [I your: dedlerr doss Rot] atack! genuing tereat in hrosdeasting to Portiand, HHstener. It woald be highly desirable
R Fou LEOR s s 0 Thus thres years of broad- to provide an exclusive wave length
S'0Lmy m have resulted in a rough for esch station operating with soffi-
':Itl'x:lax s imitatisns of ths Marknsss Osumtsrfsn kit, eh-izdon of stations, local and cient power to reach across the con-
B T en i uimrs wal Pinteyyeh of M. Ka Jnainan, the former being of interest tinent and bhaving programs
m', ru!f sals of these 1:::]._'1‘- prwiact yourself. ssamize the n a limited range a the latter national interest. Such a fh" would
m‘i'.a;tg %’m': Behe gule Gt the werls “Kemmth having national or at times inter- incresse materislly the reliability of

messsassssssssssssse

KENNETH HARKNESS RADIO CORPORATION
727-739 Frelinghuysen Avenue, Newark, N. J.

/%k_m.;d /}Zw.{.m_.&zd

President

Kenneth Harkn

RIN 4-88

Radio Corporad

787-789 Frelinghuysen Avenue,

Newark, N. J.

Please send me 3 copy of your illustrated booklet, written by
Mr. Hnbuhdmﬁmﬂumuddmodddhm.m
iutru:'l?;.md. b: - d.nmmdou

step-by-step 25 cents
wmeounlhndlh(mdm(.

Ssssusecassasssannes

R L L N Y Y Y Y Y Y Y Y Y Y YN XYY Y Y

national interest. The future will (Continued oa Page 38)

Division of Broadcasting Stations Into Classes
{Fipures Are as u‘ EBnd _of Month)

,\’ur Class A Class ClassC ClassD  Total

923
April none 30 562 none 682
y 148 39 406 1 591
June 208 42 327 1 878
July 232 46 288 1 567
August 49 4“ 268 2 563
September 260 & 266 2 562
285 47 236 2 870
November 281 47 219 2 549
288 45 197 2 827

1984
January 299 48 185 2 534
February 318 49 181 3 548
March 351 49 166 3 569
m [ 152 2 577
y 392 54 141 2 589
June 378 54 101 2 538
July 394 56 92 2 B44
August 388 58 89 2 533
September 382 87 L] 2 519
October 399 60 4 2 535
November 416 61 59 2 538
December 423 [} 45 2 538

1985
January 450 W 17 2 547
February 12 454 80 16 2 852
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Editorially Speaking
{Cont’'d From Page 4)

well up into six figures every year in
order te induce the fan to listen to
what they are putting on the air.

If the attention of the radio fan is
as valuable as this, he is most certain-
ly giving the broadcasting stations
something and he himself s not, in the
final analysis, getting something for
nothing as so mahy people are so
fond of saying.

The attention of the public is a
marketable commodity of tremendous
value. For this reason, link-toll broad-
casting is entirely changing the
former aspect of radio and this lesson
is being brought home forcibly to the
minds of every one concerned. As a
matter of fact, the radio fan has al-
ways given this marketable commod-
ity—his attention-—and therefore he
hag never, as so many people have
said, got something for nothing.
If his attention were not so valuable
no one would have ever established
a broadcasting station, because no
one has as yet arisen who is so char-
itably inclined as to pay the expenses
of one of these stations for the pur-
pose of furnishing free entertainment
to the public at Iarge. It is a business
proposition pure and simple; it has al-
ways been o business proposition and
it always will be a business proposi-
tion. When it ceases to be so, radio
will fail—but it will not fail.

Now let us keep in mind very
clearly the distinction between toll
broadcasting as it is being done by
this link of stations and the direct
advertising which is so frequently
and unfortunately done by a great
many of the lesser stations through-
out the country.

We will start with the frank ad-
mission that all such direct advertis-
ing and sales talks should be sup-
pressed. Let us then turn our atten-
tion to link-toll broadcasting.

Why is it that there seem to be
s0 many periodicals editorially op-
posed to the spread of this chain of
stations? :

I think the answer is very easily

found. At the third Hoover confer-
ence, I attended the committee meet-
ing which had this matter under con-
sideration and there heard a man who
represented a very large association
of publishers make the statement that
he was convinced that the great ma-
jority of the members of his associa-
tion were opposed to toll broadcast-
.ing. I venture one opinion in that
connection; I am almost willing to bet
that 90 per cent of the members of
his association really do not know
what toll broadcasting is. They have
simply been told that it is using the
radio for advertising purposes and
they had therefore announced them-
selves as opposed to it because they
themselves make their living from
advertising, and they are afraid that
this radio advertising will cut inte
their profits.

That is just the point which seems
to be misunderstood in all of these
articles which appear so frequently.

I know of one case in which the
owner of a Texas newspaper refused
even to discuss the matter with a
breadcasting official. "“This toll
broadcasting is going to take adver-
tising away from the newspapers,”
he declared, “and I don’t want any-
thing to do with it. They will spend
all of their money for radio advertis-
ing and none for printed matter.”

“I'll just ask you to do one thing,”
said the broadcasting official. “Look
up your records for the past year for,
let us say, the National Carbon Com-
pany, and see whether they have re-
duced the amount of space they have
bought in your paper since they began
broadcasting.”

The next day the two men met
again. “You win,” said the publisher.
“National Carbon Company bought
nearly 50 per cent more space with

us during the past six months than

they did in the same six months a !
year ago. Sit down and tell me your |

proposition.” :

I think that if the average adver-
tising agency would look over the
records of the various people who are
doing toll broadcasting, they would
find much the same condition. Radio
can never sell directly when it is
done in this way. All it can do is to
make friends of the public and
s0 increase the efficiency of the
printed advertising. Only in the
printed page is direct selling pos-
sible, and all that toll broadcasting
does for the manufacturer is to
win the good-will of the listener so
that, when Mr. and Mrs. Radio Fan
see his advertising the next time in
a magazine or newspaper, that adver-
tisement is read word for word be-
cause Mr. and Mrs. Fan have met
the manufacturer in a friendly way
over the air, and feel a more intimate
contact with him. This result has been
mentioned in so many thousands of
letters received by the different manu-
facturers who are doing toll broad-
casting that there can no longer be
any doubt of the truth of this state-
ment. Toll broadecasting builds good-
will for the house; it does nothing
more, and the wise house uses just so
much more printed matter to take
advantage of the good-will built up
by radio. .

In spite of the campaign of opposi-
tion to toll broadcasting, I have re-
ceived, in all of my mail, just two
letters which express opposition to it.
One of these letters was very mild
in its opposition, and really did not
concern toll broadcasting as done by
the A. T. and T. chain, but more speci-
fically mentioned some exceedingly
raw instances which the writer had
heard from his local station. There-
fore that letter was really not against
toll broadcasting in the definition I
am giving it here.

The other letter came from a man
who is evidently interested in adver-
tising, bedause he sent me a copy of
a recent issue of Printers’ Ink which
contained about the most unfair and
deliberately biased article that I have
ever read in that publieation. Having
been a newspaper man for twenty-
seven years, I have always had the
highest respect for Printers’ Ink.
That article, however, was so ob-
viously prejudiced and this prejudice
was so apparent in every line that I
made a special trip to New York to
find out what was behind it all.

It was exactly as I had expected
to find it. The article in Printers’
Ink was written under orders, and
these orders were so deliberately
dishonest that they resulted in what
amounted almost to misquotation of
some of the men whose names were
attached to expressions of opposition.
There was one case in which a prom-
inent manufacturer wrote a letter
which said that he was inclined to
favor toll broadcasting. Then, in two
sentences, he merely indicated objec-
tions which might possibly be raised
to it. These two sentences were
quoted with his name to them; the
good things he said about toll broad-
casting were not mentioned.

During all the period of preparation
of this article, the writer. under
orders from his superiors on Printers’
Ink staff, refused to visit WEAF to
learn their side of the story.

This kind of deliberate propaganda
is foredoomed to be a boomerang.
No legitimate advertiser and no
legitimate advertising agency will
have any respect for an opinion
which is foisted upon: the public by
any such unfair means.

Toll broadcasting, as it.is done to-
day, is not yet perfect. It is, how-
ever, a million per cent. better than
toll broadcasting as it was done in
the beginning.

Mistakes were naturally made at

Does Your Radio Set Reproduce—

this— or this— or this

TONE
(Sounds which have mere
musical pitch)

In Radio, people want
Distance—but they want
TONE even MORE

Without Overtones You Get no Rich,
‘Resonant Voice nor Tonal Beauty

How the Pfanstiehl Reproduces the Most Delicate Overtones

Q/4NYgood radio set can get distance, simply by amplification. There
is no distinction about that. To get tone quality is quite another
maiter. And tone quality is the real measute of radio reception. Radios
differ in this respect just as pianos differ. You judge a piano by its ability
to produce a beautiful tone. You judge a radio by its ability to seproduce
a beautiful tone, from a distance.
In a piano, tone depends upon the manner in which the overtones are
roduced and controlled. Without them you could have no richness or
Eeauty of tone. You would have a thin, hard, metallic sound—mere
" pitch. You can get beautiful piano music only from a fine piano in the
hands of a good performer. Paderewski himself could not get tonal
beauty out ofga poor piano.

TONE plus OVERTONES
tTore culor—REAL ransrc!

NOISE
{Unpleasant sounds)

Owertones Perfectly Reproduced

In radio you have a similar situation. lt cannot receive a lovely voice or
beautiful music unless it reproduces the overtones which make it beau-
tiful, exactly as they are sent out in delicate vibrations from the trans-
mitting sration.

Fhat has been an extremely difficulr ching to do in radio receprion,
simply because radio engineers have not known how to control the for-
ward stream of radio energy as it parses from circuit to circuit in the set.
Some of the energy strays off and feeds back. That is what causes theun-
canny noisesyou hear, noises which have tobe choked down orneurralized
by a lot of complicated devices, and these distort and spoil the delicace
super-vibrations which make overtones in your reception. Your tonal
beauty is gone, in exactly the degree that your overtones are suppressed.

The matchless beauty of Planstichl tone lies in the utter absence of feedback wy
disturb the delicate super-vibrations which make the overtones. These come
through INTACT. There is no distortion-whatever. The tone is full, rich and clear
You can enjoy exactly as eransmitted the vocal charm of a beautiful singer or the
tone color of a great violinist.

What an immeasurable advantage that is!

Distance, selectivity, volume, portability, are all values in radio which people
want and can have 10 the extent that the maker chooses 1o afford them. There is
no $pecial problem about that. Radio science knows e

The Big Problem in Radio Is Tone Beauty

The big problem in radio is tone beauty, a full and true reproduction of voice or
music EXACTLY AS TRANSMITTED. This problem has been fundamencally
solved in the Pfanstichl, It gets the same distance, selccriviry and volume as other
high-grade 5-tube receivers; but in tone it is matchiess, for the reasons above given

Hear the new Planstichl Overtone Receiver at your radio or music dealer's, If
he does not have one we can quickly get it to him,

PFANSTIEHL RADIO COMPANY
Sales Offices; Dept. E, 11 South La Salle St., Chicago, H1.
Factories: Waukegan, Hlinois

OVERTONE RECEIVER

A 5-tube Receiver using the new Pfanstiehl system of tuned radio frequency
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Here’s a peculiar fact

about radio insulation

—

Surface leakage very low
with Radion Panels

T H E high - polished,
satin - like finish of
Radion Panels prevents
moisture from gathering to
form leakage paths and
cause leakage noise. Sur-
face leakage and dielectric |
absorption are exception-
ally low.

Ralion  Panels resist
warping. They are easy
to cut, drill and saw. They
| do not chip. No special

tools needed. Eighteen

stock sizes, two kinds,
| Black and Mahoganite.

-

Radion  Dials  match
Radion Panels perfectly,
and make the ideal mount-
ing for your set. Radion
Sockets help to climinate
capacity effects.

Rawioy
;’KEIS !

Made to order for radio
‘purposes exclusively

ATERIAL that is satisfac-
tory for general electrical
use often gives poor results in
radio-frequency service. Expe-
rience has shown that best results
come with the use of material
and apparatus designed especially
for radio’s peculiar demands.
This is particularly true of insul-
ating material.

Radion is a special material,
developed to order by our engi-
neers to meet the needs of radio.
For radio-frequency insulation
its characteristics are highest, as
shown by authoritative labora-
tory tests.

The use of the most efficient
insulation material is important
not only for panels, but also for
dials, sockets, knobs, binding-
post panels, rotors, stators, spa-
ghetti tubes, etc. In all these
there is a Radion product of the
right type and size for your set.
Radion is also used by leading
set manufacturers who appreciate
the superiority of “the supreme
insulation,”
a:dulé:AN HARD RUBBER COMPANY

pt. N 4, 11 Mercer St New York City

Chicego OMice: Conway Building
Pocific Coast Agent:
Goodyear Rubber Co.

San Francibco—Portiand
Mail coupon for

A booklet, “Building
Your Own Set”

AMERICAN HARD RUBBER COMPANY
Dept. N 4, 11 Mercer St, New York City
Please 3end mo {olu' new booklet, "iullllll"

e o

Your Own Set." glving wirlng dlagrams.
and rear vi &-1.&: Daw sot with
iag pasel, sets with Ghe new Rasisn
orn.

ts of sad direct for bullding
tha mast paj i — g

r circults.

Name

Points of
Superiority
1 Sobdered bras plates.

2 Sustor plates shaped for casy

suning oo hiw waves.

4-Sokdered clackiapeing pig-taik,
S-Lowses tan vmall 1o o smre.
§-Rugged comstruction
7-Muronxicr Vernier rmnes oll

emce, making peecison in-
nramcot

For BETTER
Radio

AMMARLUND CONDENSERS, fronvehe firse,
have been designed for better radio.
The New Model “C* more ncarly ap-
proachesperfectionthan anysimilarinseru-
ment the engincering world has produced.

Look for Hammarlund Condensers in the
receiver you buy. Use only Hammarlund
Condensers in the receiver you build.

Al capacities; plain and vernicr. Sold by
the better radio dealers.

Write for Descripriie Foller

HAMMARLUND MFG. CO.
424-438 West 33ed Street, New York

P RECISION

CONDENSER

the start. These mistakes had their
quick reaction from the public and
this reaction invariably met with an
immediate change of policy. Through
many such experiences as this, the
men who are doing this broadecast-
ing—and I mean not only the officials
of WEAF but the big advertisers
who are paying for the time—are
learning just exactly what the public
wants and what it does not want.
They are learning just how mueh
credit they can give themselves and
atill build good-will and just how
much ill-will is built when they try
to overstep this line.

Personally I see nothing objection-
able In the way it is being done now.
The mention of the name of the
manufacturer or merchandiser is, as
was pointed out in an article in this
magazine some time ago, little more
than the “ercdit line” that Is given
a photographer under a photograph
in a magazine or newspaper. It is
not nearly so blatant as the name o
the a bile or the tomobil
]dealer which appears on the casing
| of the spare tire behind so many
| motor cars. It is not nearly so obvious
,us the trade name on almost every

but I like to hear it st the beginning
of the period and at the ending of it.

I have been much interested in
watching my own mental reaction to
this to find out whether it is really
true. A short time ago, the news-
paper which I have read for many
years gave the names of these various
entertainers in the radio program for
the evening. Lately, however, appar-
ently In the fear that they were
giving some free advertising to some-
body, they have cut out these names,
and now I constantly see that we will
tave, from 9 to 10 P. M. “Radio
artists.” This doesn’t mean u thing
to me. What I want to know is, what
artists are they that we are going to
hear? Are we going to hear the
Atwater-Kent orchestra or the Good-
rich, Silvertown orchestra or the
Eveready Hour?

It is important for me to know
which of these various attractions is
going to be on then because, like
everybody else, I have my own favor-
ites, and if it is to be one of these, I
am going to stay home and tune
them in and listen to them. If not,
there are plenty of other things ta do
in the world.

device which we buy in our ordinary
affairs of life.

When you have listened to the Gold
Dust Twins, have you ever heard the
name of the firm which makes Gold
Dust? I never have. When you listen
to an Everready Hour, you hear the
name of the National Carbon Com-
pany only twice—once at the begin-
ning and once at the end. The Happi-
ness Boys are broadcast in much the
same way.

One or two of the features in this
toll broadcasting are still open to
considerab'e pruning of credit lines
but this is a process which is going
on constantly and I believe that by
the end of this season we will see the
entire situation so cleared up as to
be perfectly satisfactory to the aver-
age listener-in.

So far as I am myself concerned,
I want to know the name of the man
who is giving me such excellent en-
tertainment as is being provided by
these advertisers. I do not want this
name constantly dinned into my ears

A view of the reception room acl Stah'ov:l WHAR, Seaside Hotel, Atlantic
ity, d

1 have found, since this change of
editorial policy in the newspaper
which I mentioned, that I amn building
up almost unconsciously a very strong
fecling of resentment against that
newspaper and have lately been buy-
ing an opposition sheet. This would
seem to indicate that the credit line
may have a definite and real value to
the listener-in aside from its value to
the man who is paying for the broad-
casting. I have discussed this subject
with a great many people whom I
know, und I find that they feel much
the same way about it. Tke credit
line is not an undesirable feature
when it is well done. It is, on the
contrary an important and desirable
part of the entire period of enter-
tainment.

I should be very much interested
to receive the opinions of readers in
this matter. It is extremely impor-
tant that those of us who are asso-
ciated with radio should know the
public reaction to changing phases
like this and so, if you will sit down
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and drop nie a line, I will more than
appreciate it.

I would like to ask also, that, if
you know any man who is in the
advertising business or interested in
advertising in any way, you send
him this editorial, marking for him
what I have to say about the article
which appeared in Printers’ Ink.

A. R. A. DEPLORES
CONFLICT OF PROGRAMS;
WE'LL ALL AGREE

A GREAT many complaints about
good programs being broadcast
tfrom different stations at the same
time have recently been expressed by
listeners-in, according to a statement
issued by Alfred M. Caddell, Secre-
tary of the American Radio Associa-
tion, the national organization rep-
resenting the listeners-in. The gen-
eral feeling is that this situation has
been made particularly acute, due to
the shift of time of the Brunswick
Hour to the same as that of the Ever-
eady Hour, which has become more
or less of an institution in countless
homes throughout the country.

“While apparently a matter of con-
cern only to the broadcasting stations
and the companies furnishing the
entertainment, it is also the concern
of the radio listener-in who has spent
his money for the privilege of lizsten-
ing to the radio programs,” said Mr.
Caddell. “Without the listener-in as
the consumer, no company could seil
a dollar’s worth of merchandise, anl
if the wishes of the listeners are to
be overlooked in the desire of the
companies to get their programs on
the air, somebody is going to lose
out by it.

“In the ingtance cited, the programs
offered have commanded a very large
following, and the conflict of time ig
bound to react adversely on the grea:
numbers of people who desire to
listen- to both programs but who, on
account of the Brunswick people
camping on the Eveready hour, are
not now able to do so. If we ara to have
good programs it is essential that
studio directors maintain a proper
regard for the offerings of other
stations and bear in mind that listen-
ers-in desire to receive the best that
is broadcast but that they can listen
to only one program at a time.

“In view of the fact that there is
a scarcity of really worth-while pro-
gram material from which the list-
ener may choose, the offering of two
of the very good numbers at the same
time can only result in considerable
displeasure.
ducive to the best interests of radio
and seems quite unnecessary.”

The Answer to Mr.
Rathbun’s Letler

(Continued from Tage 15)

perfectly sincere. I am also quite
willing to admit that you make a
mighty good condenser. In fact, if
you will look over the files of this
magazine, you will find that I have
specified Rathbun condensers in my
own articles.

It seems to me that the truth of
this whole matter, so far as concerns
its purely theoretical or technical
side, is still so much a matter of ex-
periment and controversy that nobody
really knows the answer as yet. There-
fore, I am assuming that I have a
certain amount of justification for my
attitude, and you have an equal
amouant of justification for yours.
With that, I think we may dismiss
the purely technical aspect of the
case.

Therefore, if your letter to me and
this letter to you do nothing further
than stir some of our readers into

Such conflict is nol. con-.

original investigation in the technical
aspect of low-loss, it seems to me the
argument will have been very valuable
and well worth while.

This, however, does not alter my
position with regard to the tone of
your advertising. I object to the low-
loss movement being denoted as a
“craze.” It seems to me that this
whole movement has resulted in a
much closer study of radio losses than
anything else that has happened in
the science. This movement is pro-
ducing constantly improved appara-
tus, better design, more scientific
planning of circuits and is in every
other way leading to better radio.

It is for this reason that I consider
it most unfortunate to see any one in
so high a standing as yourself carry-
ing on a campaign which must inevi-
tably plant in the minds of thousands
of radio fans a serious doubt as to
the real value of the low-loss move-
ment. To me, there seems to be no
doubt whatever of its value.

That is the opinion which prompted
me to write the editorial which you
complain of. You will note that Mr.
Sylvan Harris is beginning this
month a valuable series of articles
for me under the general title of “For
the Advanced Student.” In his
article next ‘'month he gives a hint
that he agrees with your position in
the techmical aspect of the case. If
he comes out in future articles and
proves it, I shall print his articles
exactly as he writes them. In other
words, this magazine is not being run
to prove that my opinions are correct,
but to give the truth to its readers
with absolutely no regard to the per-
sonalities involved.

Very truly yours,
Henry M.

——

February 16, 1925.
Dear Mr. Neely:

Wish to acknowledge with thanks
your letter of February 10. We cer-
tainly could not ask for a squarer
deal; it has increased our respect for
Radio in the Home 100 per cent.
From the comments that have already
come to us on your editorial, we know
that if you publish our letter as you
say you will in the April issue. it will
go a long way toward increasing the
popularity of Radio in the Home, and
will prove profitable financially.

We stand for low-loss or increased
efficiency, absolutely. We have no
fight with metal-end plate condensers
honestly advertised. Qur fight is
against the bunk on low-loss and the
exclugive featuring of metal-end plate
construction with low-loss. The
phrase low-loss does not mean any-
thing as applied at the present time;
it has no value, because no standard
of efficiency has yet been established.
In describing our condenser, the
statement that low-loss screws are
used exclusively in construction
means just as much as the phrase
applied to twenty-five different makes
of condensers, the dielectric charac-
teristics of which are certainly not
identical.

Very truly yours,
Rathbun Manufacturing Company,
Inc.

(Signed) F. F. Rathbun, President.

Neely.

February 21, 1925.
My dear Mr. Rathbun:

I am sorry that I will not be able
to carry out my plan exactly as I
contemplated in the April issue. That
is, I shall have to use my regular
editorial space for commenting upon
a matter which has recently turned
up and that is of rather vital interest
to the general radio listener, whether
he bé interested in condensers or not.
I shall, however, give your two letters
and mine as prominent a display as
is possible and I shall be just as in-
terested as you are in the outcome.

Very truly yours,
Henry M. Neely.

“The Old [ashioned ‘Radio
Set Has Given Way o the

If Contained Receiver

Now you can enjoy
Radio all summer!

Indoors - OQutdoors - Anywhere

The radio set with ouctside aerial and
separate loud-speaker is disappear-
ing—following the way of the early
phonograph with its awkward
“horn.” In its place has come the
complete unit, requiring ne outside
wires or connections, containing
everything necessary to efficient ra-
dio reception.

Such a set is the 1925 Qp-
eradio, a powerful receiver
that has taken the country
by storm. It has six tubes, a
remarkable loud - speaker,
big battery supply and all
parts enclosed in a compact
carrying case, The aerial is
in the cover.

Think of it! Nothing but
asmart-looking case carried
easily anywhere, opened and
tuned in less than a minute!

The 1925 Operadio is not
to be confused with the or-

Close it Up
Take it With You

dinary so-called “portable” sec. 1t
has far longer battery life, it is more
efficient, because three years of con.
centrated effort bynationallyknown
engineers are back of it.

Its performance is comparable in
range, selectivity, ease of tuning and
tonal qualities with that of any set
on the market, It isideal for
home use and the only truly
satisfatory set for summer
use — giving splendid per-
formance and enabling you
ta enjoy radlo indoors -
outdoors—anywhere.

Mail the coupon below
for a booklet telling about
this marvel of radio, which
is amazing and delighting
thousands of people every-
where,

Price Complete

R, $189.00

Enst of Rockies

oPLRADio

THE ORIGINAL SELF-CONTAINED RECEIVER

=ansa Mail this Coupon =us=

THE OPERADIO CORP.,
8 8. Dearborn St., Chicago, 1il.

Please send me complete particulars aboutthe 1925 §________o

1

Operadio.

City ..
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Transformer
Results

Correct loud speaker performance depends al-
most entirely upon transformer design. Jefferson
Transformers provide full, rich, smooth amplifica-
tion. They furnish the loud speaker with the proper
energy and assure the greatest possible volume con-
sistenf with purity of tone.

Even amplification over the entire musical
range; perfect reproduction of the voice and instru-
ment—these are some of the reasons why radio au-
thorities and music lovers the world over recognize
JefTerson superiority,

Designed by a concern which has specialized for
more than 20 years in the manufacture of high-grade
transformers of every description. Jefferson Trans-
formers meet the most exacting demands of every
circuit. Give your circuit a treat—install Jeffersons.

Ask for latest Jefferson Circuit diagrams.

JEFFERSON ELECTRIC MFG. CO.
503 S. Green St., Chicago, Il

Manufecturers of :

Mell Rinzlog Transformers
sigkn Lightfax Transformers
Toy Transformers |
Heavy Duty ¥ixnal Transformers |
Auto Transformers

Hizh Voltaze Transformere ‘

‘Welding Traosformers
Automobile Iguition Coils
Jump $park and Make aud Break

N
Tevting lnstruments
Gas  Furnace and 01l
Traosformers  and
Equipment

Burner
Ignition

PORTABLE SETS

for your summer vacation will take city entertain-

ment into the country with you. Factory-made or

“roll-your-own”—the portable set this year will make

you forget the old summer static when the new high-
power stations are broadcasting.

Next month’s issue will
be the PORTABLE SET
NUMBER. Don’t miss it.

RADIO IN THE HOME

|

How to Gain Quality

(Continued From Page 19)

tract from the charge already on the
grid.

In the old days, the grid “return”
lead or F minus of the transformer
was connected to the negative side
of the filament wiring. This was
considered to place a negative charge
of sufficient .magnitude on the grid.
Usually it does, but the grid is too
close to the neutral point (neither
Plus nor minus) to operate at the
“‘best point on the curve.”

At the proper part of the “curve,”
any alteration in grid .voltage pro-
duces a proportional alteration in
plate current and thus the amplifics-
tion is clear. However, toward the
peutral and positive side of the grid
charge, this relation doesn’t hold, and
the nearer the grid gets to positive,
the poorer is the amplification in
point of clarity. Hence, the “C" bat-

higher pitched note and is superior
for speaking, whereas the larger din-
phragm lowers the pitch. The larger
diaphragm seems to make for a more
natural tone even though the articu-
lation is not quite as good as with
the small diaphragm.

The mellow effect is easily gnined
by shunting a small fixed condenser
across the secondary winding of the
last audio transformer, A capacity
of .00025, .0005 or .001 mfds. wih
answer, the exact size depending
upon the transformer itself to some
extent and also to the extent of “mel-
lowness” that is wanted. The device
does, it Is true, distort voices slightly,
but it has the effect of cutting out the
harsh noisc that is so often heard
along with broadcasting as brought
out by the speaker.

Frequently it is noticed that on
very loud notes a tendency to rattle
is present.  Several reasons may ac-
count for this. Usually it is due to
contact between the diaphragm and

A view of the operating room at Station WHAR, Seaside Hotel, Atlantic
City, N. J.

tery is employed to provide a fixed
negative charge of a few volts on
the grid, above and below which the
incoming signal will swing. At the
same time, this negative charge re-
duces the flow of electrons from
grid to plate and thereby cuts down
the drain on the “B" battery very
considerably. In this way the “C”
battery not only economizes on the
“B” battery, but lengthens the life
of the tube as well, since fewer elec-
trons are drawn out of the filament
in a given time.

Now as to the question of quality
of tone. Some listeners like the sharp,
distinct and slightly metallic tone
that is so good for voice and that
brings out each detail of modulation
with accuracy. A metal horn pro-
duces this effect to some extent. On
the other hand, there are possibly
more who prefer & more mellow
sound, and the wooden horn loud
speaker gives this.

Of course, the loud speaker unit
itself has a great deal to do with the
tone. The small diaphragm gives a

the magnets in the speaker. In cases
where there is an adjustment knob or
wheel, whereby the magnet may be
moved away a bit, such rattling is
casily overcome. In non-adjustable
speakers, rattling is a sign that they
are being opera at too great
volume. The remedy there is obvious.

The best quality is secured when
the diaphragm is very close to the
magnets, as it is in this way only that
the faint overtones are registered and
that the weaker sounds are repro-
duced in almost as great degree as
the stronger ones. The diaphragm
should be close, but not close enough
to touch on strong notes.

Other vibrations arise from loose
parts in the unit, the horn or the base
on which it rests. To locate these it
is necessary to use a5 much volume
as possible and then touch the horn
at various points, lift it off the base,
ete., 1o determine just what is vibrate
ing.

Some horns are built in two sec-
tions that are riveted together. Often
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therinhvorkloou,ordupm
that overlap do not lis firmly to-
gether. A bit of cardboard as a
wedge corrects this dificulty. Once
in a while a pin or bit of metal or
wood will fall into the horn aeci-
dentally and joggle about, causing
rattling noises. And in summer time
tiny insects may get inside and die
and bounce about as the diaphragm
vibrates.

peaker should be kept from
hard contact with the radio cabinet
or table by means of a felt pad or

prominent manulscturers of receiving
sets who use condensers with dielec-
tric ends. They sell these sets on the
results they produce. If they could
improve these results by using con-
densers with metal ends, wouldn™t it
seem logical for them to change, or
do you think they are also aslesp to
the march of radio?
The polnn you bring out about
self-gacil

lations may be new; you state it as
an absolute fact, and as such infer
that there is but one perfect set. If
thh h true, und your readers have

rubber feet. Vibration of the sup-
port or base is thus ided and
alur-!-lon in tone thlwzh -ueh

in your state-
ments, then it would seem wasted
effort for manuf: of other sets

used vlthapod:pon.hrnkm‘ku

a very fine loud speaker.
Frequently there are metal
which work loose and start to 3

ing lever, or the brm which boldl
u» cover up, oL & dl fen
ve
mid-nnslnmﬂuupon t.h:?o
It is {mportant to connect the
mumtwmtmphumt

audio tube will traverse its
which will not

The day of the head s, when
cnp.oyod for famil mhrmn-
mem,

loud speaker and audio mpﬁﬂor still
have plenty of room for improvement
I{aﬁun the music will ‘uq in mux-
the 'phones alone. But the many lnd
obvious advantagen of the loud
spesker are bringing it into wide-
spread use. It may bethmnda :wn
universally plessing to ear by 'a
liu.le painstaking Invuﬂcldon of the
sources of distortion, and by correct.
disturbances arising

ing both thone
from within the amplifier itself ana
be

the hulty operation of the
elen:;: mot.her and more nearly

speaker's work wi

The Question of
“Low Loss” and “Bunk’”

(Coatinued From Iage 15)

to refund. in case his condenser dld
not make good, it never would ha

been necessary loruoruyomd.n
to. start a fight for safe, sane and
clean advertising merchandising
of radio apparatus.

On the other hand, if the claims
made for the metal end plate con-
struction had been proven, or could
have been proven, we would have been
among the first to adopt it, for we
have not been aslesp for the lost
three years, as mmm to think. We
can probably s you as complete
condenser data, tests, models, etc.,
as any concern in this line.

To prove our convictions and still
not attempt to force our prodnet, we

hasers of ou

say to the

ers that i can get lon:er dis-
tance, more rper tuning
or clearer noxtion wi'.h any other
condenser on market regardless

of price, they may return ours and
full refund will be promptly made.
terested

squared
paper of the physicist may say.

We want to ask you candidly, who
do you think is ng all the risk in
a guarantee of this Hnd’ How can
we retard the march of radio by ull-
ing the radio fan to take our con-
denser, test it out st fleld
and brlu it back i! isn't satisfac-
tory in every way?

You can name a dozen large and

to advertise and attempt to sell their
your

Tbc perfect at il tho ultimate
of all. When it arrives, all
'llllnnwm.butuumon w-eon-
sider this, the more we are inclined
to think that all the bunk is not in
our 5

Another point comes to mind in
this connection. Are you sure that
in the set you mention use is not
made of the losses induced in the
metal ends of the condensers for
stabilising the ud.io-frrqnenry tubes,
rather than to do this through llu
use of patentiomoter, mom feed-
back or resistance of some kind, and
that this is the reason the condensers
ba dielectric ends would not
fu We have not scen this
_plrtil'cluhr set or circuit, and wo}xld
wreaily lppmllh your securing for
us a eirenit di 5 ble.

Bdore closing there is another

What does low-loss mean?

which the ma
recently are low-loss, and that all
ﬂugo using dielectric for ends are
not?

u n clearly and positively

define jut whn low-loss means, and
furnish proof that is convincing
through actual results, you will have
done a wonderful service to the radio
fan as well as to all condenser manu-
futunns for it is n{e to uy thn

ende-vorl to bulld Inw their lg&

ratus the
and ll'l'{: wdemm eonlv.rucun
criticism t will better their prod-

In the recent trans-Atlantic broad-
casting tests, our eond

ceesstul f"':?fn'gi“ in the foreign
su. n n ore!
stations on l:gd-c kers and
we have in our files unsolicited letters
from these listeners who have had
their reception verified.

We have also, today, been advised
that broadcast reception, on a loud-
speaker has been received from Syd-
ney, Australia, at Atlanta, Ga,, on a

Buper Hileo.I, sel, using our con-
densers, nﬂﬂg:éon of thh is ex-

from Sydney very shortly.
Are you prepared to say that mml
end plate condensers would
don or louer dh-

we fooled, ar fooling the public, or
stop] uthemmhofndrolnlny

way
Yours truly,

(Signed) F. F. RATHBUN,
Pres. P. Rathbun Manufacturing
pany,
publish both

started, so that w|

your editorial can get our side of it,

we are willing to al the re-
feel ut

sults. If not, then we
be!

B-T Condensers Go With Fleet

F. H. Schnell to Accompany Navy in Maneuvers

Schnells Shert-Wave Tuner Set
With B-T Condencere

F. H. Schnell, Trafic Mgr. nlll-A—rkA-R-dlol ll—.—hm

A-nm axpert.

R lr-q-d- n low wave
hn.nh —15.000.000 par 12-meters,
nﬂ with uc,m at ’“

the -l.,—_-l of  wndensers. .

Choice of Experts

This s what another leading Techaical
Editer says:
“Mave besa

Have You Read “BETTER TUNING"—Seveath Edition
Ask Yoeur Desler or Send 10c for Copy

“Better Tualing.” a 40-page booklet dingrams, hook-
will help L:u.otb-t ....n...-nmn'-"mmm-u
i your d— dossn't carry = nnd asnd 10e for postpeld copy.
Tuaiag™ u.-etodvubux uaer.

BREMER-TULLY MFG. CO.
534 S. Canal Street Chicago

spring’s the thing!

"t snderestimate the importance of gnod jacks.
u-'t Duy jacks becuuse thei're s
ur« 98 beading set @il Diirem war Jacka They have that
importaat essentini-~ fie aprings lh-l lm lN temsion constant sl
lh'«-ul-rl perfect.
Write for ontaleg of complete Pueeut line.
PACENT ELECTRIC COMPANY, Inc.
91 Seventh Avenue, New York Cley
Washinxton  Saw Francen Pulnle Detreit
: St Losls ¥ e
e G PRacent © ik, e
o

Philndeiphi RADIO ESSENTIALS R.H.WhiteCa Hamilten.(nt.

E} & DONT IMPROVISE — PACENTIZE® @

to
r reply to same, to certain manu-
e b v i .

are
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More Power per Tube
brings Greater Radio
Most Economically

Triple power is the basis of Erla Supereflex records.
Tubes, as used in Supereflex, simultaneously amplify
received radio frequency currents, reflexed radio and
reflexed audio frequency currents. So |-tube Supereflex
rivals the power of conventional 3-tube circuits. And
3-tube Supereflex readily outclasses the ordinary five!

Only such power can give you the thrill of Supereflex
distance and volume; always with Erla crystal-pure
tone—and with uncanny selectivity that gets what you
want when you want it.

This finer radio is brought within the reach of all by
Erla Supereflex CIR-KIT, the factory-scaled carton of
genuine Erla apparatus for building Supereflex your-
self. Anyone can follow the C/IR-KIT assembly plan
perfectly, using only screwdriver and pliers, without
the risk of drilling or soldering.

SEE ERLA
RECEIVERS

lnherent Exla advan-
tages in power, tone

Pride of workmanship, extreme econ-
omy, priceless radio performance, are
yours in Erla Supereflex C/IR-KIT.
Select your model at the Erla store.
1 to 5 tubes, antenna and loop types.

Electrical Research Laboratories
Dept. Q, 2500 Cottage Grove Ave.. CHICAGO

caivers amung the
sations of radio history.

T

tion broadcast by Pastor Brown.
Again and again he has sounded his
slogan: “Ne contributions solicited.”

But the radio fans won’t have it

that way.
After spending more than two
| years in Pastor Brown's invisible

congregation, they can’t be satisfied
not to make some returns. Hence the
new auto, the radio, the fresh country
eggs, the home-made candy and

Radio Preacher Is Paid “Country
Style’’

(Continued From Puge 14)

is with the crowds who hear him at
his Omaha Gospel Tabernacle:

“I see ’em all in the steel-framed
glass cireles of my microphone,” he
declared. “There's the hard-boiled
husband who won’t go to church with
his wife. There's the gung at Billy's
billiard hall at Denver. There’s the
little consumptive girl who is taking
the fresh-air cure. There’s an old
couple out on a farm who wrote to

The Holwes five-tube receiver shown above is just anothor of the hundreds
‘ of presents which Pastor Brown has received from members of his World

Radio Congregation.

Pastor Brown is holding; “the radio baby,” his

‘ daughter, Marylyn Jean. His two other children, Robert, 12, and Helen, 6,
have also become ardent radio enthusiasts since the get was presented to
the Browns

angel-food cakes, and almost every-
thing else that will travel by mail
Or express.

Nearly two years have rolled
around since the radio fans named
Marylyn Jean the “Radio Baby,”
Pastor Brown's youngest child, born
shortly after he became a radio
preacher. And in those two years
‘ Pastor Brown has become as well ac-

e of Tone, Sharp Volume,
The Highest Quality at the Lowest Obta!
prices because we cut out tha jobber-wholesal orofit,
tnel our 3014, for 6-volt storaze batteries: our

1%-volt coll bafterios: and our 112. for 1%-volt
call batteries.

ALL MAD! ITH BASES OF PURE BAKELITE—
for superior off Wi o)
From dealers.

. or prepald on
receipt of Exp: h WE PAY
POBTAGE. $2.30, al 3
SUPERIOR RADIO COMPANY, Dept. 204
176 Shepard Ave. Newark, N. J.

TYPE 501A

Datector &"..\n» Detector & Am

teries. 0.08 Amo.

SuperKits Save Half

Buy a RUBICON KIT containing only the parts
needed té round out your present outfit. Colls. in-

d s« and fixed d tested
to match are important. RUBICON KITS supply these.
Use vou own parts for the rest—and save half.

RUBICON COMPANY
29 N. Sixth St. Philadelphia, Pa.

Kits te dulld ¥ or
wots, 323,50 to $138.50

9 tube

quainted with his assorted congtega-
tion who wear the headphones and
gather around the loud-speaker us he

l
|
|

Marylyn Jean, just 21 months old, ia

Paator Brown's youngest. = A few
hours after her birth she was
| christened “the radio baby.” Even

the very photograph from which the

above picture was taken was paid for

by one of Pastor Brown’s listener-
admirers

me: ‘You brought Sunday back to us.’

“There’s the little lad at the School
for the Blind who says I'm making
a good boy of him. There's the chap
out in the car inapector’s shanty who
hasn't gone to church for years be-
cause he has to work on Sundays.
And there’s a group of worshipers
in a country schoolhouse in Colorado.

“1 take off my coat and preach to
them for hours till the perspjration
pours down my face.

“The preacher who has his audi-
ence where they can’t get away can
use subtle methods and build up a
climax. But the Radio Preacher must

hing in every i

letter-carrier brings Pastor
Brown his measurc of success. By
plowing through a stack of letters,
numbering between 15,000 and 20,000,
he has learned that his congregation
now extends into every State in the
Union and elsewhere.
, 'Tis a strange admixture of city
and country, of old and young, of
rich and poor, of ancient and modern
—the World Radio Congregation.

And it pays its preacher in the
good old-fashioned way, with heart-
felt “thank yous” and free-will offer-
ings.

An Humble Thought or
Two About Low Loss

(Continued From Page 17)

Figure 5. Our pencil bursts into
brilliancy at the corners, at the
knot and at the extra binding. post,
and we note a drop on meter

Not an improvement certainly, s0 we
go back to the straight wire. This
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More Money For You
»RADIO

E
Radio has opened up hun-
dreds of wonderful new posi-

amazing expansion of

tions on land and sea. Big sal-
arics. fascinating, easy work,
short hours, and a wonderful fu-
ture are offered to ambitious men
who get into Radio now,

Take advantage of these won-
derful opporlunhle- to step into
& big paying position in this great
new field. You can stay at home
and work up to a on paying
up to $10,000 a ynr. or Radio
offers you an opportunity to
travel and see the world, with all
expenses paid. and a fine alar:

sides. One of our recent zrndy
uates, Emmett Weleh, of Peculiar,
Mo., secured « position one wook
nhev groduating, paying & salary
of $300 per month. Hundreds
of others report equal success.

Easy to Learn
Radio at Home

Thousands of Certified Radio-
tricians are wanted to design
Radio sets; to make new Radio

i to
Radio eqmpmenl and to install it:
to maintsin und operate great
broadcaeting stations and home
Radio sets; to repair and sell
Radio apparatus; to go into buasi-
ness for themaelves; to operate
aboard ship and at land stations.

You can casily and quickly qualif;
in your spare time at home throu
the help of the National Radio I’
stitute, firet -ehool to teach Radio

by mail,
1914.  No previous experlence or
training needed. Prominent Radio
experts will help you tn every prob.
lem. giviog you personal attention.

You learn by actually doing. an we
furnish free with the course, eircuita
and parts for bullding latest recet.
ing sets, making the work thoroughly
practical. You learn quickly and
uﬂly——rllhl at home.

This is an absolutely complete
course which qualifies you for the
real “big pay jobs” In Radio and our
big cmploym-n( department helpe
you get one

Send for FREE BOOK

No other field tcday offers such
great opportunitiea as Radio. Take
your cholce of the many wonderful
openings cverywhere. Prepare now to
step (nto the most intereating and

t pald profession todsy. Read
about the op mmnsu now—
the dmomu
Eoo rl today for the 32.
&- k that le": how America’s

ggest Radio correspondence school
(government recognized) can tea
you to becoms & Certified Radio-
triclan In your spare time and also
Special Offer to those who act st
onul Mall coupon or write letter

Nationa! Radio Institute, Dept.
5AFB. thlnan D. C.
N.Hn-ll Rmue Instituta, Dept. 54FB.,
Washington, D. C.

Withoat oblanon. nend
book, **Rich

bix pay job. (Plauw “flle Phlnl:f

Nome. .. .oovveivvvvvveveves diMevscs

wire has up to now been about 50 feet
long, but we can shorten it and find
that when we do output meter B
again goes up a peg.

I have saved the condenser and
coils for the last because these seem
to be the most important radio items.
This series of experiments is not as
yet entirely completed and I am there-
fore unable at this time to show a
graphic story of coils. The difference
in variable condensers was, however,
very “illuminating.” Metal and plate
| condensers are said to be the “bunk.”
They were primarily designed to
avoid absorption or poor dlelectrlc
losses prevalent in or

|

o

IR e i Ry
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bakelite end plate condensers, Cer-
tain designers, in fact all of them so
fur us [ can see, entirely overlook
the fact that hysteresis losses in metal
may be very much greater than
absorption losses in bakelite, ete.
This was very beautifully shown in
our tesls as in Figure 6a. Here we
have any metal and plate condensers
of the type now on the market. The
ficld around thesc condensers reached
out to six and seven inches beyond
the condensers, representing a very
nppreciable loss. Figure 6b shows a
typical bakelite condcnser. The field
is much smaller und the losses evie
dently less.

Bakelite, then, you say, is the
answer o low-loss condensers. I am
afraid not, because further compari-
sons showed that whilc the fleld was
less for bakelite than for mets] ends,
we found that spacing the plates
closer together made the losses less,
and substituting metal rods for the
bakelite improved matters still more.
Bakelite was mechanically unable to
stand removal as was the metal. We
then built a condenser of extremely
small metal end plates, bakelite only
as insulation, spaced the plates very
closely and secured a condenser that
looked like Figure 6¢. This seemed

conveniently handle. But we took
the two ends of the insulated wire
and wrapped them around cach other,
the more turns the more capacity, and
securing the various capacities in this
manner found that the stray field
was never any greater than that of
the wire itself. This seemed to be
the most efficient condenser, for our
output meter was at top notch.
Figure 7 »hows now a continuous line
from “a” to “b"

energy wasted lhun when we first
started.

These observations,
help but point in some degree to the
fol&wmg answers to our questions.

(1) Yes, “low-loss” certainly does
_pay and is not “bunk.”

(2) Metal end plates are better
than bakelite for variable condensery
becaunse it is the amount of material
used that should be considered. Metal
being mechanieally superior to bake.
h;a,l it is possible to use much less

t.

1 feel, cannot

(3) A variable condenser for re-

ceiving circuits should cheterubly
have its plates spaced sely to-
gether.

(4) A bend in & wire will cause an
extra and unnecessary field. Bends
are therefore not to be desired.

(6) A set should preferably be
“built” and not “wired” any more
than can be helped. If you must uec
wire use insulated wire.

(6) If a set is “built” and not
“wired,” one part fitting to another,
the shortest possible connection will
result. Every inch of wire used
means just so much more resistance
in the set. Of course, we must use
some wire, but if we really try to
build our auto instead of tying a
“Packard” together with hay wire,
it is surprising how we can cut down
our stray fields and losses.

to be the best condenser that we could |

with mueh leas |

—and now the TORO TRAN'

CARDWELL, whose pioneer **low-loss”

condenser established new

standards of radlo efficiency, is now introducing the Toro-Tran®— the

ideal balanced coupling inductance for all radio frequency work.
s TRAK MANK

Remiess
The Toro-Tran eliminates signal energy
p-ckcd up by ordinary coils from nearby

It eliminat gnetic feed-
back in multi-stage radio frequency cir-
cuits, thus removing the most active
factor in causing howling and distortion
and thereby increasing selectivity and
distance. It rejects almost entirely the
interference effects caused by efectrical

power machinery, elevators, door bells,
arc stations, etc.

The Toro-Tran winding confines the
field to the inside of the coil, a small
area, and thus avoids one of the greatest
causes of 10ss known to radio receivers
thatof stray magnetic fields which resultin
the absorptnon of ngnal encrgy and rﬂluw

ney of

e tre ly.

Note these unusual advantages in assembly and operation

1. Compactness. The coils do
not require spacing or ungular
mounting.  They occupy less
space than your condensers.
3. Permit exact nullification
for tube and stray capacity
without guess work or tedious
testing.

3. Closed magnetic ficld elimi-
nates magnetic feed-back in
tuned radlo frequency am
plifiers.

zeto leakuge.

coil.

The Toro-Tran has a lower “circuit re-
sistance” (i. e. effective resistance us as-
sembled in & set and not as isolated in
the laboratory for theoretical measure-
ments) than any inter-stage tuned trans-
former made and has a correspondingly
higher amplification factor, its ratio ¢x-
ceeding ten.

To appreciate the many remarkable
advantages of the Toro-Tran write for
our two free booklets: “The Torodyne
Circuit” and *“The Most Intercsting
Radio Frcquen':y Transformer Ever In-
vented."”

Toro-Trans are rcady to mount in
any tuned radio frequency circuit. Re-
place your ordinary coils with Toro-

4. Low distrihuted capacity
due th wir spacing of each wind.
ing and to low voltage-drop
pes tusn nf amall dismeter wire

5. Mazimum coupling and
high ratio of vaoltage increase
due to concentrated field with

6. Absence of all supporting
insulation in the feld of the
This #s one of Lhe great-

o9t loss factors in the ordinsry
circuit and is not remedied by
“*sheleton ™ or so-calied “low-
low" windings.

7. Base of ncutraliring oscil-
lation due to tube capacity by
means of rotating control
which anyone can * balance.'
8. Low capacity between pri-
mary and secondary, affording
maximum transfer of energy
to succceding grid-ciecuit.

Trans, You will be astonished with the
4esults. Most .00035 mfd. variable con-
densers will tunethem, but by using Card.
well Condensers. you get maximum
efficiency.

Order from your dealer or direct

CARDWELL TORO-TRAN WITH
BALANCING POTENTIODON. . 9 4.00

Cardwell .00035 Condenser for tuning. . 4.75

Cardwell .0003S Vernler Condenser.. .. 6.25

Cerdwell ,00033 Dual Condenser (two
in-one) 8.00

CW-QII 0)0035 Triple Condcn.u (lhl((.
in-one;

Carduwell Audlo-Trane (:ompound sudio
transformers) 10

The Allen D. Cardwell Mfg. Corp.
B1 Prospect Street, Brooklyn, N. Y.

Write for
FREE

00K-UPS

ERITE
“means right amperes”

The i
tube corrent, chminates haml rheontats, Alament meters.
wwessing Al tubr woery. Simplifes wirlw inervases
Makew cvery aprrator an

torten.

rhermtat that

Used

sure the wet you haikl o by has AMPYRITY.
RADIALL COMPANY

Pept. R. H.-# 50 Franklia 31, New York City

oURAY
ALL-GLASS SOCKET |

Means Better Reception!

Made of Vira-
lon, a special
glass, processed
for 100% effi-
cieney. Sturdy,

absolutely heat

and  moisture
proof, and un-

affected by fe By Groot |
those influ- & 0% b it Tontace
ences that com- §iribe — Fands Bt
monly make cr  irice #.20
rubber, rubber

derivatives, por- ing pamphiet

| celain or vitre- !f sour dealer csa- |
ous products so
inefficient. o

| DURAY RADIO CORPORATION |
Dept.13. 263 Washinaton Ave., Newark, X.J. |

Write for interset: i
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Fre¢ Shopping Service in the great Radio
Markets of New York and Philadelphia for readers
of this Magazine.

I Make No Charge for This Service!

Avail yourself of the service of an expert BUYER in these
marketa. | will buy any apparatua mentioned in thia maga-
zine, and send it, carefully packed, direct to your door, at its
regulur price, plus only parcel post and insurance. It is

in close ion with Mr. H. M. Neely, and is
for the convenience of bu readers.

TO MY CUSTOMERS—PRESENT AND FUTURE
Readers nl ﬂndh in the Home h-vc bm buying from
me for more than a year now, at Mr, { suggestion,
and EVERY ONE has had a SQUARE DEA In witness
whereof, my repeat business fs steadily increasing.
DO NOT BE MISLED BY “CUT PRICE” ADVERTISING
1 do not cut prices or “gyp” in any way. | shop for
STANDARD paratus only. | p nally test and m-Eoct
thing b-&ve it ts shi 1 STAND SQUARELY
FJ IND the merchandise 1 ship you. If it is not just as
represented, send it back and 1t will be replaced without
A question.

CUT PRICE HOUSES CANT DO THIS
HERE IS A SCOOP!

1 doubt whether you can buy the NEW

SCHICKERLING S-1600 TUBE
from any one but myself. | can supply you with them. despite
the fact they are not as yet on the genenl market. 34 00
A wonderful tube, and the price

Again | Beat Them to lt'
THE XL VAR]ODENSER MODEL “N”

This is the high grade neutraliring condenser used by

3XP in their latest circuit. Brand new and the finest thing
I've seen. | don’t know who else can supply sl 00
them yet. but | have them. Each. . °

Now for the Big Surprise of the Month
THE 3XP BROWNING-DRAKE

After reading its description in this lssue, you will surely
want to build it. | have prepared one of my Kits of pavll.
made up in exact d with the ifi
the Voriodenser, Ceneral Radio Trunnfomer Type 285:
Genuine National Regenoformer,
and complete parts for

This Has Been Aptly ('::I'le';dtl:; B o
3XP—$100.00 OUTFIT

Bore ek 104 sclowing seomeeet $100_00

The
3 5.1600 Schickarling tubes
A good cabinet
Antenna E Juding L
A %ﬂ'n(u B. B B
atteriea—B Batteriea ost Paid to
2 Weston Phone Plugs S
| Brandes Headset
Any $15.00 Spcaker or Unit — BRISTOL regularly furnished

INVERSE DUPLEX
‘):n DeQ. Briggs hae written a booklet on this subject, ..a 1t
will to the advantage of every builder of the set to read if
pea copy,

E. M. CLARKE CO.

Office 202, 1523 Chestnut St., PHILA., U. S A.

Depend on Me for Reliable Radio Apparatas

Ebmmmm;:g_g 4

10. You will need a six-volt “A" bat-
tery, either storage or dry cell. If
you wish to use dry cells see diagram
No. 8 for the way to hook them up.
You will also want 4 4%-volt “C” bat-
tery and two 45-volt “B” batteries.
One of these 45-volt batteries should
be tapped so that you may vary the
voltage you use for the detector until

The 3XP Browning-Drake

(Continued From Piage 13)

find it at the same place on the dials
each time.

Those who have operated regenera-
tive sets before will find this set very
simple to handle. To the rest of you,
I can only say do not be dlbuppomled
if you live on the eastern seaboard
and do not get Kansas City during
the first twenty minutes you are run-

HOOK UP OF DRYCELLS FOR USE AS ‘A" BATTERY
FOR S1600TLIBES IN 3XP BROWNING-DRAKE SET

you get the best results with the tube
you ure using. At 3XP we used 60
volts on the detector and 90 volts on
the plates of the other two tubes. In
case you are in doubt as to just how
to do this see diagram No. 7

Now with the batteries all connect-
ed, set rheostat No. 4 at full resist-
ance; insert the tubes, turn No. 4
until filaments light. Tune in a local
station at its loudest. Turn off the
| filament rheostat No. 14, and you
FINMNY will still hear the station.
| Now turn the neutralizing condenser

ning the set. | couldn't either, but
that was my own fault, as I had fors
gotten to solder a connection and
could not even get Philadelphia, thir-
teen miles away.

Browning and Drake with their
sets In Cambridge, Mass., have no
trouble in getting KGO with only 20
feet of wire for an antenna. I do not
promise you that. but I will say that
we had KW at Tunicu, Cuba, on the
loud-speaker at the laboratory in
Delanco. It might also interest you
to know that at 4:46 P. M. (Eastern

A e A

B \60000

BINDING

PesT
BLOCK MO
4 ¥ L on om‘a
ANTENNA o AMP RGN
GROUN < TA +A v 9oy
¥ v -B +6  +B

No. 3 until the station disappears.
The set is then neutralized and will
not radiate. Turn on rheostat No. 14
again and go to it!
A different way of neutralizing is
| to rotate the tickler No. 20 until a
click is heard, when the moistened
tip of the finger is touched to the con-
nection marked G on the coil No. 18.
Turn the tickler until the eclicking
stops. Then, if by tuvning the dial
of condenser No. 6 the clicking ap-
pears, the set is not neutralized. Ad-
\juat the condenser No. 3 until no
position of condenser No. 6 gives you
| this clicking.
| Now, in regard to the jack switch
No. 7, in the section on connections
for the antenna and grid clrcuits to
be used with diagram No. 4 you had
one wire which ran to Al from this
switch and another which ran to A2.
If you are in a congested radio sec-
tion and are after selectivity turn
switch No. 7 so that you are making
contact with the side that goes to A2.
If selectivity makes no difference to
you, use it in the other position. Of
course you understand that switching
from ‘Al to A2, or vice versa, is going
to make a dnTerence in dial readings
on Condenser No. 8. But after you
have once logged a station you will

Standard Time), this set picked up
Montreal, Canada. Not so bad for
daylight reception.

The Broadcasting Hotel
1s Overcrowded

(Contlnued From Paxe t#)

long-dist. broadcast

and the increased range would stimu-
late the large stations to strive for
the best in programs.

“Progress along these lines would
not restrict the development of the
strictly local stations designed to re-
flect the community life of their own
districts. Such stations, operating on
another band of wave lengths, have
their own function and they may, on
oceasion be tied into the general or
national group by means of wire lines
or radio rebroadcasting.”

. . .

UCH an idea is in keeping with
the opinion expressed in this
magazine by G. C. Furness, who is
very largely responsible for the link
broadcasting of the famous Ever-
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Extra! Special!
Com lete Parts

Browmug Drake
3-Tube Set

»43 described in this

SET ghat combines the best

in  Radio — radio-frequency
with regeneration (a combina-
tion much sought, but until now
impracticall and perfect dry-cell
tube operation. Needs no stor-
nage battery. A set that will bring
in DX on loud speaker. with no

lornu‘ lroqueml -
foot aerial implicity fteelf.
Dials always log. All parts
thoroughly tested. neatly packed
und rendy to hooked up any-
where.

Recommended by Henry
M Neely in Ma featurs
arficle 4 thts sssuc

The M. & H. Radio
Engineering Service
—~Recommended by
HENRY M. NEELY
for All Sets
Described in
Radio-in-the-Home—

Will Supply
Parts or the
Complete Set

of . Auy Hoodip Ever
Published in Any lssue
of This Magasine at
“—No Extra Charge
Complete Parts

Sylvan-Harris

Eruba $99.95

Iru.'ludlng Drilled Panel
Regular Value $32

As described in March Radio-in-
lome.

Another M. & H, Special

Complete Parts
Including Drilled Panel

3-Tube Harkness

Counterﬂe.x sl 750

Circuit

Described in October
Radio in the Home and as
Impnvcd in January lesue

e equal of aay 5-Tube Set in
nudlblll(y and selectivity. So sim.
ple, child can o uale AL Dlah
flvays log *"Radio tn the Home
for February. pa u §
“The Hukneu 3. ¥ube Counter.
flex Set successfully picked up
European Stations du Inter-
national Teata.”

Set on Demonstration

Only One Kind of Qaality
ere—thc best. Radio Sets that

stve uuﬂuueu demand qwlly

bar very set thoroushly

tested by our Radlo Ml
Owr reputation bullt up by
” warn' fatthrul service,

4o dack of cach sale.

ready Hour. In our December issue
Mr. Furness said:

“For those who wish to broadcast
but whe do not own a station, or who
are tnterested in the progress and
betterment of radio as a whole, the
remedy for poor programs seems as
clear as the cause. It is to spend
money on the programs themaelves,
utilizing the facilities of existing
atations, not building and operating
more stations.”

This matter of the growing addi-
tions to the number of radio stations
is the most |mp0rtant that is con-
fronting the listener-in today. The
plan of the Department of Commerce
to put all of these new stations below
280 meters s going to cause tre-
mendous confusion on those low wave
lengths, but there is absolutely noth-

| ing else that the Department can do.
| The low wave lengths must simply be

recarded as a waiting list of stations
which are functioning and will con-
tinue to funetion. meanwhile proving
thelr efficiency or their inefficiency,

until a wave-length channel is vacant |

for them above 280 meters.

The Department is now utterly
helpless in the matter. The solution
remaina entirely with the public.
There muat be, in zome way. a public
showing of undoubted opposition ta
the establishment of any more broad
casting stations wuntil the present
chaos iz in some way cleared up.

T would personally advocate action
by Congress which would ‘enable the
Secretary of Commerce. with a proper
court of -appeal from his decisions, to
refuse to grant licenses in his discre-
tion, Thix would mean that he could
hold up license applications that are
on their way now and would not have
to grant them until a definite vacancy

oceurred in the already existing wave |

bands. It would mean that he him-
self could hold everything up until a
number of present stations went out

| of business to enable him to separate

all gtations by a margin of at least 15
kilocycles. I do not believe that a 10-
kilocyele separation is efficient. I am
quite sure that the average reader
will agree with me. Inefficieney is
proved by the fact that there is

| acarcely a single setting of our dials
today which will not bring in the |

whistle which means that two sta-

tions ure too close together.
Theoretically, 10 kilocycies separa-

tion is all right.

Even a moderately |

good receiver will tune out a statlion |

which is 10 kilocycles away from the
desired one.
The difficulty is. that 10 kilocycles

| does not allow the slightest margin

for variation.
The moment one of these stations
is just a few cycles off of its exact

wave length the heterodyne begins |

and continues until the stations get
back to where they belong.

Now, with so little margin for
variation—virtually none, as a matter
of fact—it is physically impossible
to keep the ordinary broadcasting
station on its exact wave length to a
decimal point of a meter. Changes
in the internal electric wiring system
of a building will throw the wave
length off that much in many cases.
The sagging of the aerial a few fect
under stress of weather conditions
will do the same thing. Most im-

portant of all, however, is the fact |

that the operator of a station must
adjust his wave length according to

You will never know the thrills

of radio until you own a

F RESHMA N

MASTERPIECE

The Grealest Value ever
Offered in a Radlo Recelving Set

5 tube tuned rudio freque

embodving the 5 big features
dJemanded in a perfect receiver

4 Built of oniy the finest low loss marerial in a beau-
tiful mahogany cabinet (or soft-toned leatherite)

€ 1t brings in far distant stations,

€ Night after night at the same points on the dials,

€ With real loudspeaker volume,
G And full throated, true to life tone.

Be sure the serial number is riveted on the
cub_panel. It is your protection and guaran tee

(Chas. freshmon Co Inc.

FRESHMAN BUILDING

240-243 VEST 40TH ST~NEW YORK.NY

obtained in the r‘dlo

for the

emarka

The NATIONAL REGENAFORMER
BROWNING-DRAKE CIRCUIT

The novelty and design of ihis recelver lies in the radio-
frequency tunlonmv and that the
0

eslen in sxcelient is amply
demonstrated by the

—~Boaton FPost.

is
> giving the recelver extreme ..mmmy

and distance-getting lblll

[ the wave meter which he has in that
station and it is utterly impossible at
the present time to make a portable
type wave meter that will be always
! accurate over a period of time to within
two-tenths of a meter. This accuracy
is essential in 10 kilocycle separation. !

Place an order now with your dealer. I he is not yet stocked, send us his nome and
we will see that you are suppiied. Write for Bullctin 104-RH.

NATIONAL COMPANY, Inc. e o

Manulacturers

RTING GOODS 110 Brookline St.,, Cambridge, Mass.

ARKET ST PHILA PA)
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It is impossible from the viewpoint
of the portable wave meter manufac-
turers. The only wave -meter which
will do this is one which is perrpa-
nently installed in some place with
permanent surrounding conditions
and is constantly checked up by means

stop tomorrow—if that is too soon
I am willing to wait until a week
from next Monday—but a great num-
ber of them should unquestionably
quit not only to clear the air of its
heterodynes, but also in the interwsts
of good programs and good taste. The

of the standard f. signals inefficient broadcaster has no right
from station WWV. [ doudt if there whatever to smear up the ether with
are many b ng stations in a lot of junk y for his own

the United States equipped to do this.
It l:‘l:;nly for this reason that we
are ng 80 many heterod;
whistles and are having so umu’:;
ou;:;mdan concerts utterly ruined.
us then demand a 15-kilocycle
separation and demand from Con-
gress authority in the Department of
C to adjust broadcasting sta-
tions and withbold or postpone the
nce of new licenses until we are
able to have this 16-kilocyele channel.
In no other way, so far as | have
been able to gather suggestions from
a number of people, is it possible to
clear up the present terrible con-
ditions in radio.
Unquestionably a grest many of
the present stations will go out of
existence in time. [ wish they would

amusement and with no regard what-
ever for—in fact with a deliberate
disregard of—the pubdlic service as-
pect of radio.

In Judge Davis' office in Washing-
ton, thers is a large map of the
United States with pins of various
colors denoting n things about
different broadcasting stations. Red
pins mean the Class B broadcasting
stations; black pins mean stations
which have given up the ghost and
quit.

The most intereating part of this
map is the way the black pins are
clustired closely around the red pins.

This means that in the early days
there were a great many small aqd

ineflicient broadcasting stat in

casting station was erected, started
operation and proved to be so much
better than the smaller stations, the
smaller stations were forced to dis-
continue operation.

I think there is not a single red pin
in the whole map that is not sur-
rounded by the tomb stones of defunct
and unmourned stations. But now
the red pins are so thickly scattered
over the map that it is time that some
other condition should arise and get
many of them out of business and so
clear the air further.

There is a chance that this may be
done by the new high-power stations.
Don't let us call them super-power as
is so often done. Super-power should
not refer to anything less than 50,-
000 watts. And our high-power sta-
tions are working on only 1500 or
2000 watts. They are high power but
not super-power.

It is to be very much hoped that
these high-power stations, represent-
ing a very much greater investment
in money. and therefore requiring a
correspondingly greater investment
in time and capital to keep their

that iocality. When a Class B broad-

Poer e P ot

ooy Sistmeming
g e S 00 800
et T

pr better, will have the same
effect upon the poorer Lype of Class
B station that the Class B station had
on the old station.

If this does happen, it will be the
best thing in the world for you and
me—providing by that time that the
Department of has the
authority to delay the issuance of any
more licenses. This proviso is impor-
tant. Without it, this clearing up of

dons will do no good because, as

tried and

They have re-designed
but they still use

Formica!

TEER‘ - of thn. mﬁro‘d li:« m.‘ﬁ’fnhd‘h;u :

dgpartments et year—new

maodels, new prices, newly simplified sets. Every conceivable sub-

stitute for Formica panels, tubes and insulating parts
thoroughly tested.

is as prominent as ever in the sets that have been
E o

has been

ing that

soon as one gives up, there will be
two more to take its place and the
confusion will still be there.

Nobody can bring about this much
desired result except the radio fans
themselves. They must let their
Congressmen know that they are de-
manding this relief from the present
condition of the ether. Radio is no
longer to be regarded by Congress as
a hobby. It is a great public utility

A h ly the moat

Y

important form of welding the senti-
ment of the country together that has
ever been developed. It should be re-
garded now principally from this
viewpoint of public utility and the
millions and milllons of dollars in-
vejwedlnitmulthnneomqam-

FORMICA INSULATION

COMPANY
4854 Spring Grove Ave., Cincinnati, Ohio

b
1o
i B
s A1F Ohle Buildina
5 Wiilaey Camtent Bldi."
Write for Booklet, “What Formica Is”
] Yormien is woed by 158 leading makors  § Fermion bas
—cnlhohr:‘rnb--dw and will ast
3 Tormiea will last forever. u.T.' -ﬁim
$ Yormica, la appearancs, fs the fnest -lmT i
of oB vesel msterials sad slvays q‘mmmu\lhutm
remains s, paper suvelopes whish asewre you that
ooy e PISER S Pt i v
meat. ¥ = .m—m-u&.
Made from Bakelite Resiz

We do not permit great railroad
companies to exercise their right of
eminent domain whenever and where-
ever they please without regard to
the convenience of the public. We do
not permit street railway companies
to run their tracks on every alley and
side street they please. We do not
permit telephone and telegraph com-
panies to string Mr‘ wimrdnl.l over
our properties without regard to our
rights. These are public utilities and
are managed for the greatest good of
the greatest number.

Radio must now ve looked d\mn in
the same way. We must coni the
greatest mi’ to the vast and rapidly
growing radio audience. This great-
m requires the immediate and

ent clearing of the ether. It can-
not be done without giving to some
one or to some department the power
to wi licenses until there is
shown a definite need for the station
Proj b¥ the licensee, and also,
8 bly more important, umd
there is available or can be made

a ] for
bis operation which will not conflict
with other channels.

With the waning of the present
season, no more important
can be left with the readers of th
magazine than this one of stirring up
themselves and their friends to write
to their Col n nding
some such relief as this.

For
Clearest
Reception

your socket
must have
these 3 features

Low loss. Laboratory
tests proved that of thir-
teen best-known makes,
Na-Ald Sockets were
the only ones having
losses lower than a good
low loss condenser.

2 Lowcapacity. The
same test showed that
Na-Ald has lowest ca-
pacity of any socket.
This is very important
for short wave length
reception.

3 Positive side-scraping
contact (mot just side
pressure) that cleans
corrosion from tube ter-
minals. Only Na-Ald
Sockets have this es-
sential feature.

Use Na-Ald Sockets in
the set you build or buy,
if not already installed
by the manufacturer. De
Luxe, 78c; others, 36¢
and 50c.

Write for free booklet of
tested circuits and facts
about laboratory test.
ALDEN MANUFACTURING
COMPANY

Alse makers of the famene
Na-Ald Dials

Dept. J 5
Springfield, Mass.

Alden Processed
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RE-ACTIVATING TUBE FILAMENTS

().\'E of the greatcst puszles o the

novice in radio ix the fact that grad.
ually, during the course of =iz monlg or

a1, the wignala scem to become
weaker and weaker on his radio set and
he finds that he has to furn hia filament
rheostata all the way up in order to get
any kind of volume at all

He wonders what (s wrong with Ais set
Usually there is mothing wrong with {f.
This  ordinarily a symptom that Asx
tubes are dying

The flaments will lght just ax they
always did, it simply  means that
Mosl of the electroms which were on the
surface of the filaments originally have
been bolled off and that he has to get the
RMlaments nofter and hotter in order to
boil out the electrons which may be on
the inside of the flament,

In_a iarge percentage of cuses, &t t»
posxidle lo revive these dying tubex and
to give them a considerable addtionai
2 wl of usefuineas.

¢ have been doing this at -Bfation
SXP and I had planned to write an artiolc
oWing the simple isttle apparafus which
\:e‘:;o ua;no\h ‘n;) ’b happaned to pick up
of the Pebruary ISth dssue o

THR g’OWN CRIER. the clever litfle bl
monfaly publication {ssued by the Radio

It s probable that most readers will
want (o usc this chrouit becausc moat of
them «will have a good direct currenmt
volt meter, whereas, very few will have
a good alternaténg curremt voit wmeter,
The system ahown in Figure { will mean
the pwrchase of a bdell-ringing or a toy
transformer and alyo an alternating cur.
rent valt meter. whereas the system
shown by wusing the combination of Fiy.
ure & and Figure 3 requives nothing
more than iy found fn the workahop of
almost any advanced experimenter.

H. M. N

By S. W. GOULDEN

ADIOTRONS UV199 and UV-
201-A contain thoriated tungsten
filaments, but operate at a tempera
ture of 400° to 500° (Centigrade)
lower than the older types of tung-
sten filament tubes. The filament,
therefore, operates at a temperature
much below the melting point of the
filament material.
The electron emission from these

clectron emission. Experiment has
shown, however, that if the filament
voltage can be held closely to a cer-
tain value slightly greater than the
rated filament value, this return of
electron emission can be greatly
hastened.

It is impoasible to judge this proper
voltage without a voltmeter of good
accuracy.

Alternating Current Keactivation

In general, the alternating current
lighting supply properly applied is the
most satis{actory to use for the re-
activation of these tubes. It is a fairly
simple matter to make up a little
equipment on a panel to reactivate
several of these filaments simultane-
ously from an ordinary A. C. light-
ing supply. Fig. 1 shows the wiring
scheme and the apparatus required.

A tranaformer such as used for
bell ringing or the operation of elec

SNAP SWITCH

< FILAMENT  TRANSTORMER

VOLTMETER (AC)-,

80-125V
60~ a.C.
LGHT CIRCUIT

AS FOR A C SUPPLY

.

L
I

n

,SIANDARD SOCRRTS-.

il ,

N

"o FILAMENT RHEOSTAT. USE ONE OR SEVERAL W SERIES 10
AEOUCE  VELTMETER  READING TO(XiVOLTS FOR. UV-199

NOTE: LEAVE VOLTMETER RUMNING CONTINUOUSLY WITH TUBES
ADJUST  VOLTAGES  BLFORE
MSERTING TUBES READJUST VOLTAGE TO PROPER VALUC

SSVOLTS FOR UV- 201-A

INSERTING  TUBES, AFTER

Corporation of America for (ts deulers,
and there [ agw an article on thils very
subjoct bul awch wmore complote and
much more authoritalive than we could
have prepared through the (ncomplete
experiments which we had wmade.

I have received the permission of the
editor of THE TOWN L
Buwucherun, to r luce this article, and
s0 am printing it here for the benefif
of owr advanced students and dealers.

Figure § and Figure 2 arc reproduced
directiy from THE TOWN GRIKR. Fig-
ure s {a otmply my own suggestion for

lightly improving Figure 2. It ix (he
Aook.-up We have beea using at
3XP.

Figure 2 ia the hook-up for using direct
current from storage baitery or dry ceils,
This article explaine that {t (s nuch
better to use alternating owrrent. By
means of introducing the doudlegolc
doudle-throw switch, ux shown in Figure
4, we virtwally wse the storage battery
or dry cell to pive us altersaling current,
This swilch s a “polarity chang we
allow the tubes to burn for abouf fifteen
minntes with the switch thrown (o the
left and then we throw the switch fo the
right and burn the tubes fifteen minutea
more. S0 we kaep reversing the polarily
of the current in the fubes and virtwally
uplioate the effect of the aiternating
curvent shown in Figure 1.

filaments 1s obtained from a surface
luyer of active material. This sur-
face layer, however, is not applied by
mechanical means to the filament
during its manufacture, but is auto-
matically formed on the surface by
operation of Lhe filament at a certain
temperature. If the filament is con-
sistently operated at an excess volt-
age, the eiectron emission will drop off
more or less rapidly due to destruc-
tion of the active surface, and the
tube will become inoperative.

This loss of electron emission is not
always permanent and by operation
of the filament at a certain tempera-
ture the clectron emission can be
fully restored in a great majority of

cases.

The UV200, WD11, WD12 and UV-
201 employ different types of filaments
which cannot be re-activated.

In the instruction sheets accom-
panying the tubes it is stated that
operation at rated voltage without
any plate voltage will restore the

tric toys can be employed, although
a transformer specifically designed
for vacuum tube filament operation
is preferable. The two General Elee-
tric transformers recommended for
reactivation of filuments of both the
UV199 and UV201-A radiotrons are:
(a) Cataloyue No. 236,093. Type
L-4, specification 3,066,126, 50
watts, 110 volts primary, scc-
ondary 4 to 22 volts in two-
volt steps, or
Catalogue No. 268,676. Type
L4, specification 3,069,526, 100
watts, 110 voits primary, sec-
ondury 4 to 28 volts in two-
volt steps.

With a 50-watt transformer 200
UV199 radiotrons or 30 UV201.A
radlotrons may be reactivated at once.
With a 100-watt transformer, double
the number may be reactivated.
Where only a small number of radio-
trons need be reactivated at once the
Westinghouse bell - ringing trans-
former, style number 284,8616-A will

®

-~
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DID you ever look the tube ques-
tion square in the face? Ever
stop to realize that the vacuum tube
will make or break your receiving set
as far as good results are concerned?

Give your set a fair chance to bring
in the distant programs. Resolve now
that a good set deserves good tubes
and decide on MAGNATRONS.
The results will pleasantly surprise
you.

MAGNATRONS know no supe-
riors. And yet the MAGNATRON
DC-201A, the MAGNATRON
DC-199, and the MAGNATRON
DC-199 with the large base cell for
only $3 cach, at your dealer’s.

Connewey Electric Laboratories
New York City Manufacturers

Oblalu

KISTOR
c.omplcle hand-
dook Resistance
Cwl‘led Amplificas
Yon. Price 25¢. Post-
paid séc

/rom pour

“RE

MAN"AL "

Now that you get
“distance,” how
about “quality”?

The DAVEN
SUPER AMPLIFIER

To the Home Set Blllh.ll:r the Duven Re-
Su r will

found the most mcm It ;lmpllﬂuu the
construction of his receiver, which, when
cumpleted, will reproduce the broadeanted

with any other method of amplification.
Let your next amplifier be Resistance
Coupled. for this is the only mcthod of

ANPLIFIIR — Sold Everywhere.

DAVEN RADIO CORP.
“Resistor Specialists™
Newark New Jersey

eoncerta with & faithfulness not obtainable

audio amplification whereby hich and
low tones are amplified alike, therefore
distortionless.
Yow Deal.
llu DAVEN gUPSR

| | being preferuble.

< A e

A b

| appeal to the dealer. With a 110-volt,

60-cycle power supply, two UV201. A

or cight UV199 radiotrons may be
‘ reactivated at one time. Where the
' frequency, however, is 26 cycles, only

one UV201-A or eight UV199 radio-
trons may be reactivated.

On the low side of the transformer
in serles with the fllaments to ke
operated, a rheostat should be in-
cluded, this rheostat to have such a
resistance that with one radiotron (or
with the minimum number to be re-
activated at once), the applied poten-
tial may be reduced to 3.6 or 5.5 volts
in the case of the UV199 or UV201-A
radiotrons respectively. The desired

Model FD DC

The wire connections for direct
current reactivations are shown in
Fig. 2.

In the operation of reactivation
equipment the following precautions
should be observed:

A rheostat having sufficient resis-
ance to adjust, to the correct reacti-
vating voltage, the filament potential
applied to one radiotron (or the
minimum number to be reactivated
at one time) should be set so that
its maximum resistance is in the cir-
cuit.

The radiotrons to be reactivated
should then be placed in their sockets.

—<A)‘——oko—-

VOLTMETER -

DOUBLE POLE
DOUBLE THROW SWITSH

STANDARD SOCKETS

FILAMENT
RUEOSTAT ~3 %

number of UV199 or UV201-A
| sockets (only one type to be used at
& time), should be connceted In
paralle] as shown.

An Alternating Current voltmeter
of good quality should be used, such

AS .

Model Number Scale
G. E. Model 0—17.5 Volts
AC or DC
ing . Type 0—10 Volts
PY-4, Style 439135 AC or DC
Weﬂun. Model 10 CVOI‘S
‘ Roller-Smlth 0—10 Cvous

pe F

Ti: metor used should preferably
have a full scale reading betiveen six
und ten volts. The lower the full
acale value down to six volits the more
preferable the instrument, because
| readings can he closer.

As A. C. voltmeters require con-
siderable current, they should be left
permanently in circuit in parallel
with the tubes. This is necessary be-
cuuse if the voltmeter is only occa-
sionally connected in circuit to take
a reading the voltage is usually great-
ly increased when it is disconnected
trom the circuit.

No plate voltage should be used in
connection with this reactivation
process.

Direct Current Reaclivation

When no alternating current supply
is available, storage batteries or dry
batteries must be used, the former
For the UV201-A
type three lead cells fully charged
are required, while for the UV199
type two lead cells are sufficient.

Dry cells are not recommended for
this purpose, but if the other sources
of supply are not available, they ean
be employed, although they greatly
increase the cost of reactivation. Use
one group of four in series for each
| UV201-A tube to be reactivated. For
‘ UV199 tubes use three in series. One
| group of three dry cells is sufficient
| for one to three UV199 tubes. In the
| use of dry cells for reactivation pur-
l poses, the voltage must be watched
{
|

closely as in use there is considerable
voltage drop with time in this type
of cell.

For Direet Current voltmeters, the
following arc suggested:

Model Number Scale
G. E. Model 0—10 Volts
................ DC
G. E. Model 0—17.5 Volts
PR " Sere sie ore ¥ o e’ AC or DC
[ Westinghouse, Type 0—10 Volts
PY-4, Style 439,135.. AC or DC

[ Weswn. Models
| 287 0p80%.ciinqesonn
Roller-Smith,

0—10 Volts
DC
0—10 Volts

Hook-up to change polarity when using storage battery or dru cells. This
is a modification of the circuit shown in Fig. 2

This will eause a voltage drop which
should be carefully adjusted to the
correct reactivating voltage, viz:
UVIW iiesinnans 3.6 volts
UVv201-A 5.5 volts
The correct reactivating voltage
should he maintained as closely as
possible throughout reactivation. An
under-voltage will retard the speed
of reactivation and an over-voltage
will prevent reactivation and posaibly
permanently injure the radiotrons.
The voltmeter should be left con-
tinuously in clrcult. as its removal
causes an increase in voltage.
The tubes should be left operating
at the stated voltages for a period of

.

Overcome Local Interference
WITH A

TOROFORMER

(A Transtormer for Tuned Radio
Frequeney Amplification) 3

Placed ahead of your
clrcult it ghves

Greater
Distance
Increased

Thousinds of Radio Fans are
already using the Toroformer.

g It vastly Improves any Reflex or
adio equency set, such as
Acme, Mura rest  Reflex,

De

Powr, Erla Loop
#éts bullt for a loop aerial in which
& Toroformer may be used In a
single stage of tuned mdln fre-
queng:
it m-- not plck up stray or nn-
wanted signals. ls unaffocted by
other parts of the eircuit nnd hn-
no effect on other Ini
3 L her Instrumen

Used as an antenna cougle; th
Toroformer makes It ponalble to
use an_ antenna with a
tended for a loo) ‘g without ndmng
Buy controls to
Complete dingrams Tea, Goair )
with each outfit.

Sent on 10 days’ approval,

Parcel Post, C. 0. D, s

direct to you for only S.M

Setisfaction Cueranteed

The Sears Manufacturing Co.

1456 Leader-News Bldg., Cleveland, 0. 3
MALL IN THI$ COYFON TODAY _

( ) Pluane send me descriptive folder.
( ) Kindly send me thé Toroformer,
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about two hours. They should then |
il

be removed and tested in the radio
equipment. If found to give satisfac-
tory operation at normal rated voltage |
(three volts for the UV199 and five |
volts for the UV201-A), they may be
considered reactivated. If they do
not show very satisfactory operation
at rated voltage, they should be run |
for about five hours more and again |
retested.  If, again, they are not |
satisfactory, the run may be carried |
on up to about fifteen hours. If by
the end of this time, satisfactory
operation has not been restored, the
filaments cannot be reactivated so as |
to give satisfactory operation and
further operation at the reactivation
voltages is of no benefit because the
i useful life of the radiotron has been
! expended, cither due to the fact that
it has completed its normal operating
K E N N E DY life or that it has been excessively
abused.
The filaments of reactivated tubes |
MODEL XV | should, of course, be operated at

normal-rated voltage when used for

Fully’

Adjustable forall Circuits

| radio purposes after reactivation. Three-circuit tuner is shown above.
7 cuts through power- Tests on a considerable number of The last word in Low-Loss Coil constructed
Ifullocalbroadcasnng tubes returned from users, showing | for Superdyne, Nentrodyne,~ Harkness,
d brings in distan loss of emission, have demonstrated | Roberts’ Reflex, and for all other circuits.
dad briags in distance that about one-third of them could be Write for details.
Yetevenachild can tune fully reactivated by the above pro- Basket weave windings—large wire- -
this highly sclective re- cedure. - duplex insulated. Minimum of dielectric— .
ceiver, stations arc al- | Bird’s-Eye View of each coil fully adjustable—180° tickler.

ways found at the same Extreme volume—distance—selectivity,

“ » 2 Thi Cireuit T is indorsed
by | the “Low-Loss” Idea S T et gt You
otl— it ¢t Bet.” Dealer, or
Descriptive circular sent on reguest By SYLVAN HARRIS CSend zf“oo 1{9::, 'f.ﬁf:fwﬁ'inue cpl’inhs. Direct
Price $142.50 without accessorics | IF ONE were to tell you, my reader, | for 18" panel and baseboard, lay-out  plyg p p.
that A man went out and paid fifty and complete instructions for build- C.0.D

The Colin B. Kenaedy Compuny dollars for u pair of shoes, what ing the ideal three-tube set.

51, Louis ‘ would you think? There might be Jobbers and Dealers Write for Open Territories
K E N E D Y i ::rn answers to this quo:lwn: either | PERFECTION
e man was crazy, or he was very
N ‘ extravagant, or v.he' narrator of the l RADIO MFG. CO.
m, ' s;nry :u a fabricator. ﬁ‘ssuml:g Dept. Ri,hlszo C:eutnut St
Hpah N that the narrator was telling the iladelphia
s @ﬁ“' truth and that the man was perfectly U. 8. A.

2 Unlike Any Other Tuner

You Ever Saw! ., _.

It clears up muffled, fuzzy sig-

Made in All Standard Types

[NSTRUMENT TESTED [ piéblm 1 nals  and separates conflicting

stations in a way you will never
fully realize till you prove it in

Prey )

o ond, the guarantes furnished with i L a0 | your own set. It permits complete
""Thia Atiae Tibe has been indl- Fig. 1—,3""':’;_"” variatien or "’b'l:‘- | control of the antenna circuit over
4 CY ¢ ng of eo nae ate. i %

o Fonc | et | W

unsal ory 3 s -
whatever, It may be returned within further, can you, dear reader, imagine . 4 i = L4+K Variable Clarifyin
A b T A IO ST a multi-millionaire joining a Christ- ing reception and doing away with et .
- AR L [ all tapped coils and high-loss nerial g
has not been burned out. (Pat. App ur)

sane, the only answer would be that tuners.
o _make repl t the man is very extravagant.

ey delired 57 he customers | |  But, upon learning that the pur-
Atlas Instrument-Tested Tubes chaser of the shoes was a multi-mil-

are guaranteed to function efclently lionaire, the idea of extravagance

Bl i i o mn Buperiiiare; dwindles, for a mere fifty dollars

the ‘clrcuits which require highest means nothing to him.

MitiNcey™ L Wik ™ To carry the illustration a little

it was bought, provided the fllament mas Saving Fund? Or, would he
““Dealers are authorised by the

Improves All Standard Circuits

No matter what your set is, it can be improved with this
Variable Clarifying Selector. And it is especially recommended
for use with the I.+K VT25 Variotransformer. The Selector
is $7.00; the VT25 is $8.50, at your dealer's.

At best deslers or di- | bother to invest a small amount of
el L ¥ 33.00 | money in something that would bring Send for FREE DIAGRAM Spread
;“h“ an inso;rl\e of five dt‘)‘llnrs llidw::k'.' It shows the complete L+ K line of technically accurate tun-
he five dollars a week wou a ing devices, layout of the Super-Selector (the improved Greene
i ¢ D negligible quantity to the rich man, Concert Selector) and other standard hook-ups.
strument-tested, matehed tabes In whereas it may amount to consider-
ool (g N " able to the ordinary workingman. Set Builders—Attention!
NeatTodyne Bef bea . Then, again, consider the man in 3 B
sourhhndno Tul moderate circumstances who will Make good money, part or all time. We'll show you an easy
DT i T WA S0 ek ALy ! walk a mile to buy a pack of ciga- wauy to get into the set-making business.
[

| rettes because he can get them a cent
or two less, while at the zame time
f'!l-‘; S TUNPR (8 feit | he squanders his money on question-
affording full protection and satisfac- able stocks or other risky specula-
tion to your customers. tio"s-
Frion g wire: toC OOP idns | But what has this to do with the
| idea of “low-loss” in radio? Just

this, that things look entirely differ- .
m Q ent when viewed from different points I‘ E -+ I: K
of view, and with regard to this “low-
300 Caxten Daflding. Cleveland. Ohio loss” idea the radio fan has not as

711 Kilicott Square, Buffalo. N. Y. | vet learned the proper point of view
O oosbm Al g . EMe- Te. ) 5005 ingy Ne. fearnad: bovr maach impor- |

THE LANGBEIN-KAUFMAN RADIO CO.
| Dept. R, 511 Chapel Street, New Haven, Conn.

A Guide ta

High Grade “Low Loss” Tuning Devices i
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tance should to some )
things and how much should be as- N\

“Bringin, 7

isarea

e eli uhu-

the artist to your home”
ity when Rauland-Lyrics

are used in the audio amplifying
stages of your radio receiver.
No other device makes possible
such faithful reproduction

Rl ullflk Tk atory transformer dessgmed
u;:t::lh' ave ﬁwulambﬂn Descrip-

be mailed oa request.

Cn.ihl&’uk Chicago

,}W 77)8 Cho:ce of Nored Mus:c rmcs A

e W3 T AL

‘The Newest Schickerling Tube!

A standard base
5 volt tube consuming but
16/100 amperes!

"'I"HlNKofklAbi'hukymhe-khthe
equal volume and sensitivity of the quar-
ter ampere tube, yee consuming only 16/100
ampere filament curren!
This bined Detector, Oucill Am-
plificr tube is the true cconomy tube foe
sets. Imagine—a 5 tube set
4 with these new Schick .nlm}_
will Iy8/100f
l}{mplﬂn;!heuml)(nmperembe.
Canbe undu.ulluuno'ulu%mp.

not acquired a “sense of propor-
ﬁon in connection with the “low-loss"

A difference of a tenth of an ohm
more or leas in nee of a

ohms, means no
more with reglrd to the low-loss idea
than the Mty dollars did to the multi-
millionaire. Why? Because a tenth
of an ohm out of 30 ohms represents
only one-third of one per cent of the
total circuit resistance.
But when this same tenth of an
, more or less, is considered in a
“low-loas” efreuit which has a total
resistance of, say, 5 ohms, it now
resents 2 per cent of the total cir-
cuit resistance. In the first case the
ono-unl.h of an ohm cha: in the
circuit resistance was hardly appre.
cllbk. but in the latter case it was

'l'he moral to be learned from this

eondemr ln the ﬂnt plloe was mll
compared with ':ho resistance of the

Thus, suppase a condenser havi
a resistance of 0.5 ohm is used wi

vt 20 per cent
Bnt it will only represent
0.1
. 1)(100-}47-
of the resistance of the coil and eon-
denser connected
The resistances of nearly all the
ifferent makes of variable and fixed
eundennn on the market were lately
sured, and were found to vary
fmm 0.6 ohm to 1.5 obm. having an

- e

| VARIAT UM OF HLLETANCE AND
BAFAZITY OF & VARIARLE AIR

i A

i

CAPALITY

tubes, with ab
Call at any suthorized S:Mdmdlng
dealer—at our factory—oe st any of our
branches and listen to an actual demon-
mration. It's the most convincing test.
Sold with a written 10 day guarantee

SCHICKERLING PRODUCTS CORP.

Exscusive Offices end Facsery
MODAEL $-1600 4C1407 Mulberry St., Newark, N. J.
@ % volr, smndard bese Neow York Sales Offices
i §O0 » Ohwcillwgon, Kombcherbocker Bldg., ln-l-nvuua‘ Strest
Dutrcros. I laix Jewrviers Didg .36 Woss 470k Serves
m—, 16 wole w.g Havemeyer Bldg., Cortlands ot Church Strest
rm::. ] Piladdpbie Salos Ofix
1 e Joforson Bldg., 1015 Chesnan
LY e 1015 Cloe
2320 South Sente Berest
OTHER MODELS "':"*“'“‘—""""'
q e Base --d-‘- M-&—lwno-
Mode] 5-20 Deteceor . - - $3.00
ST SCHICKERLING
Pomet Tubs for
-llm'“"“1 w700
$ ool =1/30 amp. Ministare Bave
Det-Amg. . . 3.0 -hwmu
Sold only by authorized Schickerling deal

average resistance of slightly less
than an chm. These condensers in-
cluded all with metal end-

plates, end-plates

terial, inclosed and open. Used with
a high resistance coil, it is very
doubtful if any radio fan can detect
any difference in the operation of his
receiver, when changing from a hllf
ohm condenser to a one
denser, without exercising his lml‘-
ination eonsidmt;l{

Many may thi that have
detected the difference in their own
sets, and many assert that the differ-
ence is like day unto nicht. But it

be found other

will gene
things in the cirenit were el\nn(ed at
the same time the coi TS were

changed.
For imithmhirwuuke
any comparison between twn

densers unless they are set at th.
t.l.:. dial u%t:}lc This is because

with the set of the plates. Su
pose a ooo'i'“nkm ¥ eal\den.:

(Continued on Page 48)

New
CARTER

LOOP AERIAL

mnch mumﬂtx. Carm
Compound Pentagon
Here ia a ) 18 lnehu in di-

ameter that gives better resulta
than any on the market. The
elimination of the frame, the
eomponnd Pentagon winding
slency never had be.
fore. Try it yourself.
Write for folder. Order from
your jobber.

OfMices in principal cities

Ia Canada:
Carter Radie Company, Limited
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ARE you one of those who compose
what Mr. Horace K. Hutchens,
of the American Bond and Surety

Miss Olive Stiles

Allen in_ her "nkz-

scraper kitchen” mak-

ing some of the choc-

olate layer cake like

“mother wused to
make”

From Dollars

to Doughnuts

By GOLDA M. GOLDMAN

widely different instances of what you
are missing if you are tonfining your
attention to jazz orchestras and mo-
tion-picture symphonies. It is a far
ery from first mortgages to Christ-
mas {r_uit cake, but if you haven't

Company, calls “the sub ial and
reliable element” of the radio audi-
ence, or arc you one of those who
always claims the T. B. M.s right to
be constantly amused in the eve-
nings?

If you are one of the latter, and
always tune out immediately upon
hearing a human voice speaking in-
stead of singing, usually without
even waiting to find out what all the
talking is about, you have never had
the pleasure of meeting Mr. Hutch-
ens or of getting any of the excellent
advice which he puts on the air. You
have also missed a number of other
regular features which might easily

ve some of those problems which
keep you awake at night and dull
during the day. The features come
from the National Surety Company,
the Bank of America, the Metropoli-
tan life, and a dozen other established
corporations—and if you are the guid-
ing spirit of 1 home, we must remind
you of the cooking talks broadcast by
Miss Olive Allen for Procter &
Gamble, the makers of Crisco, Ivory
Soap, ete.

For the privilege of giving you
these talks, the above-mentioned
firms engage the facilities of WEAF
and its affiliated stations-at stated
intervals. They pay the expenses
and they divide the resultant bene-
fits with you fifty-fifty; they get the
incidental advertising and what buai-
ness that may bring and you get the
full advantage of the talk.

A survey of these results indicates
the fact that this “substantial and
reliable element” who recognires the
knock of opportunity when it sounds
in the earphones is far larger than
might be expected, and it shows also
that the talks must be extremely
valuable to cause such an enormous
response from these listeners-in.
me tell you, therefore, about two

Horace K. Hutchens, of the American
Bond and Surety Company

g similar to the former you
are apt to have to do without the
latter—you will find on the air a
man to tell you how to obtain the
“filthy lucre” and & woman to tell you
how to make the cake.

Mr. Hutchens does not look much
like a wizard as he sits at a very
Prosaic office desk on the second floor
of the American Bond and Mortgage
Company, yet once o month for ten
minutes he tells you how you may
lift yourself out of the class of those
who must worry perpetually because
of the difficulty o}”muklng both ends
meet into the enviable society of
those for whom the future holds no
terrors, but rather the assurance of
comfortable age and unrufied home
life. This is very modern magic. It
lacks, perhaps, the ancient color and
mystery of alchemy and transforma-
tions; it smacks, undoubtedly, very
much of the things of this world-
of dollars and cents, of budgets and

bank balances—but it does not dis-
appear when the fumes evaporate or
the alarm clock goes off.

A thoroughly alert man, this
Horace Hutchens, with the sincerity
of the business man well sold on his
own commodity, which in this instance
happens to be safe investments. He
thinks it is a good thing that you
can't see him when he talks over
the radio, becuuse he is not old, or
dignified, but youngish and full.of
fun. Since “money to be invested is
a secrious thing,” as he says, he never
tells you any of his humorous stories
over the radio, for fear you will
think him a charlatan. Instead, he
sticks very close to his subject,
whether it be “Fortune Building,”
“Will Your Ship Come In?” “What
Makes a Good Investment,” “Estate
Building,” “How to Have Five Thou-
sand Dollars” or “Building Good Citi-
zend.”

About two years ago Mrs. Clara
I. Judson came on from the Middle
West and talked from WEAF on
bud Mr. Hutch nied

her to the studio and was impressed
by the wonderful force which could
be put to work.

As he was consid-

Magic Radio
Clearness

with this new-principle

horn—this Kellogg

Symphony Reproducer.

This offers a new conception of
radio clearncss—a rceent scien-
tific advance in radio reprodug-
tion It “brings in" the marvels
of the air exactly as they were
broadcast. With an absolute
fidelity of tone that will delight
you,

This new way is the Kellogg
Symphony Reproducer — now
made in Quantity production to
sell at prices within the reach of
every radio owner. It is made
by the 28.year-old Kellogg
Switehboard & Supply Co., lead-
ing specialists in_the reproduc-
tion of sound. The acoustical
engineers  of this company
worked for years on the problem
of clarifying radio reproduction
before they finally perfected the
Symphony.

.

. .

The shape and contour—the
composition of the horn itsell,
is one of the principal features.
But the thcory and design of
this “onit” iy the secret of its
wonderful success.

This “unit” is unlike anything
¢ver offered before for radio.
The magnetic feature gives it
watchlike precision. The im-
proved results are noticeable
instantly to auy who hear it.

. . .

Hear It Today

Today, hear the Kellogg Sym-
phony. Do not buy any lesser
horn until you have heard it.
It will increase the value of your
set 100% in musical quality—in
pleasure to your family and
yourself. Any dealer will gladly |
demonstrate the Symphony for
you. Hear it—today!

KELLOGG SWITCHBOARD
& SUPPLY (0.

Chicago, Il

Symphony
Reproducer
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colvers are mnot to

be confused with
kits, knocked-down

ar bluepriots: you

Now You Can Afford —

a modern precision-made
set which “cuts through”

@ Tuned radio frequency for distance and
selectivity, reflex for economy, the unequaled
loudspeaker tone quality and volume which
comes with ALL-AMERICAN precision oanu-
facture - all are present in this non-vadiating
three-tube receiver. @ And, owing to the.
economy of “wiring it yourself,” At-Amax
Senior costs less than a finished one-tube set
of equally high quality. Price $42.

The RADIQ KEY BOOK is n radio education in

itself. Send ten cents, coln or stamps, for your copy’

ALL-AMERICAN RADIO CORP.
PIONEERS IN THE INDUSTRY
Chicago

2666 Coyne Street

aufs“’ tE §

need not know or
try to lears the
mames of the parts;
““Just one dalixht-
fal evening” of
‘wiriag your set like
the  phof 2,
and you b
‘whish eoul be
approached st the

i aold in &
cablnet.

AAo!l;éb- ot .1’.‘."{58.. &
Mo locals on the
‘with wonderfully

or.
one quality. or tun

bem out a gots real
istance. Non Kadiating.
Price 383.00

The Charger with
Ten Points of Superiority

When you buy a battery charger, ask for the Vallcy and you
will be surc of these ten points of superiority:

No bulbs.
No liquids.
et in operation.

. Cannot harm your battery.

. Efficient. Takes about a
dime’s worth of current for
a full charge.

. Correct 6-ampere charging
rate cnablcs you to recharge
your battery overnight.

. Ammeter mounted flush

with panel shows if battery

is receiving charge and if
charging rate is correct.

nhwn—

The Valley is the only charger needed for all radio batteries:
6-volt A batteries; one, two, three or four 24-vole B bntter!es;
Also 6- and 12-volt automobiic batteries.

Mfd. by VALLEY ELECTRIC COMPANY, St. Louis, Mo.

Valley

and 2-volt batteries.

Price

182

complete with |
cord. buttcey
leuds and clips

8. Listed as standard by
Underwriters' Laboratories.

9. Has only two wearing parts,
the contacts, which can be
replaced easily and cheaply.
Average life of these con-
tacts is about two years.

10. Built in handsomc black
case with grained and en-
graved Bakelite panel and
clear glass top which shows
simpic. patented working
parts. Harmonizes with the
finest receiving sct.

Battery
Chargers

ering its possibilities, Mr. Smith,
one of the account executives of

WEAF, came to talk to him, with

the result that for two years now
{ this monthly talk has been a regular

feature. Usually Mr. Hutchens him-
self makes it; sometimes one of the
district managers talks by means of

a tie-up from a station in the city

where his office is located.
| _ “The basis of selling bonds,” says

Mr. Hutchens, “is confidence, and

this confidence cannot be obtained

without personality. Radio provides
| the contact by which that personaljty
can be felt as no other advertising
medium does. Seclling must be done
on an emotional basis.
| _ Mr. Hutchens thinks that his sub-
| Ject is among the most romantic in
| the world, for, he says, “One of the
greatest romances in the world is the
accumulation of money.” Here he
called to bis secretary to bring him
a clipping from a recent newspuper
reporting that a piece of land pur-
chase for $87 in Manhattan Island
in 1658 had just been sold for more
than two million dollurs. While I was
still gasping he hurled at me the fact
that that same $87 invested in €
per cent bonds in the same length of
time would have been ninety-seven
millions !

Mr. Hutchens has found that the
indirectneas of radio publicity does
not make it & poor medium, but
heightens its value. “The less I try
| to sell first mortgage real estate
| bonds, and just talk sense, the more
l I sell” he insists.

If you are interested in the talk
| of the evening, you may, of course,
write to the apeaker, asking any
Questions you wish, und you will be
answered either directly or by means

{ of a related pamphlet.
| either of inquiry or of appreciation
for advice or inspiralion, are ac-
knowledged, and are followed up by
| salesmen, for a very live list is ob-
tained in this way. A man or a
| woman who is interested in a talk on
how to live within your income, or
what it costs to send a child to col-
lege, is a person who will be inter
ested In sound Investments sooner or
later, so here is where the American
Bond and Mortgage Company gets its
direct returns. This list, of course,
runs into the thousands, and about 60
per cent of these people eventually
invest.

Mr. Hutchens has the good for-
tune to have donec a number of differ-
ent things in his life-time, so that he
knows the needs and problems of
various communities and types of
persons. He comes from a. small
country town, Pulaski, in New York.
He went to Union College in Schenee-
tady, and then came to New York
City to be a writer. He even went
off into the North Woods to give the
muses a chance, and wrote some fic-
tion there, but gave it up to go into

the navy during the war. Both be-
‘ fore and after that he had advertis-
! ing experience with a variety of
firms, such as Hampton’s Magazine,
and the McCall Company. He was
assistant to the manager of the Pho-
tographic History of the Civil War,
published by the Review of Reviews
Company, and editor of the Dry
Goods Guide. It is Interesting to note
that in doing advertising work he
constantly sold himself, being offered
one position after another by the
firms with which he came in contact.
For instance, in selling an advertis-
ing account, he was offered a position
as advertising manager, and was
taken away from that place in the
same way, only to have the experi-
ence repeated with his present firm.

So there you have him—alert,
widely experienced, thoroughly sin-
cere, entirely dependable—and to let
him finish his own story, “I live in
New Rochelle and like to raise roses
and shoot a lot of bulll” And play,
incidentally, with the most beautiful

All letters, |

four-year-old daughter in Westches-
ter County.

And now let me introduce to you
another person—you've had the dol-
lars, now for the doughnuts.

Miss Olive Allen looks like a witch
as little as Mr. Hutchens looks like
a wizard, yet her magic is quite as
potent as his. Just as he takes the
kinks out of your pocketbook, so does
she spread cheer through your home
—and so, instead of u witch, she
should properly be called the best
kind of a household fairy, as indeed
she s, with her sweet face, soft voice,
and gift of turning out goodies that
would cause the best-intentioned per-
son in the world to desert a diet.

You will find her in a sunny white
kitchen, perched, of all places, on
the fifteenth floor of a New York
skyscraper——the Wurlitzer Building,
in Forty-second Street. This is the
test kitchen in which the Blackman
Company, an advertising agency, test
out the household products of the
companies whose advertising they
handle.

Miss Allen is a busy person. On
my first visit to her kitchen, she was
ironing a huffet scarf which she had
just washed with one of the soap
products advertised by the Blackman
Company. The second time she was
taking a cake ouf of the oven. She
investigutes dyes, cans by the oven
method—but if I'm going to tell you
about her 1 had better begin at the
beginning.

The best cooks in the United States
come from Dixie and New England
—at least, with all the boasting that
New York and Chicago and Los An-
geles do, 1 never heard them talk
very loudly about their fried chicken
or brown bread or oysters. Miss

(o)

For Greater Distance,
Volume and Clarity Use
X-L VARIO DENSERS

Eadorsed #nd Used by the Foremost
adio Enxineers of the Oountry

. cavacity rance to 20

be Brownlog-Drake

Roberts two

ed Tadio Eve
. tuned radio Gcncy
| $1.00. 2

Model "G, capacity range 8 te
00055 MF.  For Buperhoterodyne filter
and Intermediate frequency balance and
positive gril bian fo all asts. ~ Complete with
£7id leak mounting elips. Price $1.50.
X.L RADIO LABORATORIES
242426 Lincoln Ave. Chioago

1f your denler camnot supply you
write direct

BATTERIES! |

Make Your Own B
Current Supply Unit

from parts which I furnish and
use your electric light current
at a cost of less than $2.00 per
year. Unit is easy to assemble, §
requires no skill or special tools,
Full instructions are furnished &
with kit of parts.

Price for all essential parts, §
8.50.

$1
Send for free hook-up.
C. E. JACOBS, Mfr.

2806 N. Kedzie Ave. Chicago
Dealers’ Inquiries Solicited
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AND ALL IS SILENT

Snap again ~

AND THE PROGRAM

CONTINUES ~~

without retuning

No modem set lacks the con
vemence of a MAR-CO fila-
ment battery throw switch
Its definiee on and off posr
tions make it far superior to
any pull switch. Saves tubes
and batteries—you don't for-
get to turn them off! Saves
annoying interruptions when
you only want to stop recep-
tion for a munute!

Make your set
convenient with a

M%CO

ON AND OFF
BAYTERY 1 00

SWITCH

brings the world
to your home
A firting companion to every good
radio set is the Brach Complete
Acrial Oufi
All essential parts, including the
formous Brach Vacuum Arrester,
in one package. Each part of
highest grade, selected by experi-
enced radio engineers. and meet-
ing the cequirements of the Na-
tional Boxrd of Fire Underwriters.
Pult instructions or casy installation
pnrbbebuei iy |
FEATLIID BY LAAIMNG RADIO DEALERS. *
LS.BRACH MFG. CO,, NEWARKNJ. )

THE I7) n
ten lN{gEASES
REPLACE

ANTENNAPHONE " COMPANY
20West St New York City, N.Y,

automatically puts her in the ri; M
class, and she has spent most of

life in Massachusetts. She began har
| career by dmnﬁ catering for schools
) and colleges; then she went into the

‘ Allen comes from Connecticut, whieh

same work with hotels, but during
the war, canteen work attracted her
and she was put in charge of the
heada’unmrs of the National League
for Women's Service. Many are the
stories told of the boys who were
taken out on parties from the hos-
pitals, and who, when asked where
they would like to eat, naid they
would just as soon return to the hos-
pital if they couldn’t have one of
Miss Allen’s dinners.

The war over, she looked for work
that would put her in touch with real
business people. She found an ad in
the paper which she thought required
some kind of welfare work, so she
answered it. In reality it was a car-
rying-on of the Blackman Company s
unique test-kitchen policy in regard
to their food accounts.

She was made mistress of one of
the cheeriest spots in the building-
the southwest corner of the fifteenth
floor, and wss given carte blanche to
order what she thought she needed.

That was three years ago. ‘Today,
in a modern kitchen, Miss Allen
tests Crisco and its competitive prod-
ucts, makes new recipes, lans
menus, instructs you in methods of
cooking and of making the home at-
tractive, and gives the instruction
both by means of the printed page
and wvia the radio through station
WEAF.
| All education must have a definite

aim. Miss Allen is, of eourse, inter-

ested in proving the value of one

definite focd product, but she has a
‘ far bigger goal than that, She wants

to prove that housework is not mere
drudgery.

“People ‘eat with their eyes’ in
cafeteriss and restauraunts,” she said
as we chatted over a edp of tea, sup-
plemented by one of her delfcious
cakes. “If the food does not look
good to you, you will not eat it. The

pearance. If the housewife has grown
| so tired of her task that she just
throws things together any old way,
and fails to make them look well on
‘ the table, her husband and children
are not appealed to, and so do not eat
well.
“Cooking is an art, and America is
the last country to make it so. Italy
| was the first country to appreciate
| that fact. Then Catherine de Medici
took her cooks into France, and soon
the French cooks surpassed the Ital-
fan. In those days even kings did
their own cooking, partly through
fear of being poisoned. and partly
through pride in the accomplishment.
The women of America look upon
cooking only as drudgery, yet in the
American courts it has been proved
| that cooking is an art.”
It is all of these points that Miss
Allen has in mind when she makes

are carefplly written, each one being
devoted to a single phnse of cookery,
so as to focus attention. For in-
stance, there is her “Bread Talk,” her
“Apple Talk and Apple Recipes," her
“Christmas Dainties,” her “Thanks-
giving Specialties” and a dozen more.
Each talk consista of an informal
little chat on the art of couking, with
possibly an historical background
for the subject under discussion. Then
comes a slowly glven recipe of such
delectable titles as “Christmas Snow
Balls,” “America’s Favorite Cake,”
“Dutch Bread” or “Jolly Boys.” If
you like these you may write to Miss

Allen and request a copy of her talk,
i and you will receive a most attractive
folder containing not only the radio
material but a great number of ad-
ditional recipes for the same type of
cookery.

Miss Allen’s work does not stop

same fact 18 true in a home. Appe- |
tite is stimulated by attractive ap-

(yreater distance for anz s
— witha Brandes

A headset adds jut about thirty per cent
to the diftance that any receiving set can
g&'(

It means not ont greater didtance—but
kctncrdamv of tone

It means listening in without difturbing
others—and without being disturbed

3 means getting the best out of your set —
whether it be large or small

Buy the receiver that$ equipped wi

The name to know in Radio

her radip talks from WEAF. They |

For T Too Little Resistance to
Testing Overdrain the Batteries.
“B” —— e —

Not Too Mueh Resistance to Give
a Meaningless High Reading.

Batteries

The No. 34 Sterling Pocket Voltmeter
tells you whether your new dry “B"
Battery ls full of energy or shellwora:
your dry or storage ~B" Bat.
ve the voltage required for
your set. Thus you often locate your
trouble instantly and save exasperating
searches for the trouble whou ® A- not,
It tells you when to r B
Batteries and when to duc.rd th- Dry.
Tells at times that the “static’’ ls right
In your sct. It has just the “right re
sistance.”

It does not overdrain the battery be.
cause of having too little resistance nor
yet give a meaningless high reading due
to resistance. It telle the
actual ability of the battery te function
undef working conditions.

Price (0-50 scale, 1 volt division), $2.50.

Also, No. 35 voltmeter for measuring
It Tells voltage of five 23% or two 48 volt
The T battery unita.
e l’llf,l 0-120 volt scale, 5 volt divisions. Price
A and di
of all types.

THE STERLING MFG. CO.

2831-83 Procped Ave.,, Cloveland,

Sterl;

POCKET VOLTMETER
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with this. She also writes all the
Crisco advertisi matter J
pearing in the leading p.riod
When she started in the “Sk
Kitchen” three years ago

nothing of advertising, had

done any writing, and did not know
that she could explain to others—
that is, that she could teach. Yet if
you will look up one of her pqu in
the Ladies’ Home Journal or Pic-
torial Review, wlll ﬂnd

the recipes 'h

menus which she hu p , and at-
tractive reading material, but you
will find some one process explained,
meynuplnddmﬂbydnuﬂ,wlth
the of colored

READY-WIRED UNITS

for all of the [avorite circuite.
it and one step

Detector and two steps
"o 8 I".
Five tubes ‘z} any hook-up.

KARDON PRODUCTS CO.

Twenty-foe

EBY

BINDING POSTS

They Des't

8. W. XULL & O0. Dest. J§
2048 R. A Birest.

ENI

Ty et
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CAar-
ried out by Blackman's Art Dcpln-

at the low dial settings, as shown in
Pig. 2.

Fig. 2 also brings out a very im-
portant idea which has heretofore
been entirely neglected, and which
may cause considerable surprise to
many. This is, that a condenser, to
be used efficiently, should not be used
at the very low dial settings. Fig.
2 shows the resistance of one con-
denser to begin to increase ve:
rapidly at about 25 on the dial. This
curve is c of all variable
enndelueu. though the position of the
bend of the curve may vary somewhat.
At any rate, since the condenser
should not be used at the low dial

Incidentally the g

Mungn. why worry about what the
might be?

Therehnboen-fo reat deal of fuss
over this idea ‘low-minimum ca-

of condensers, and it seems
that nearly all the manufacturers
bave been trying to outdo one another

company, very aptly d

in ob the lowest minimum. In
fact, the whole thing has been almost

p Mi

Allen’s wrkwhenhenldoln
“This work is just as much an
education us going to the publie
schools. Miss Allen is giving some-
ve. Radio has
hilities, and every one is
not attructed by the same thing.
There is, however, some interest for
every person, and "she has found the
right interest for a great mass of
women. Radio reaches another cross-

thing reall

For one adv.r-
tuor has it uut the min‘mnm ca
ity of his condenser is 2.16 micro-
mmf-nd Any one wbo hu tvi:

a eonﬂenm at radio lnqm'ncm

at once nuuntduzumlcro-
inia;ohrla ouhmn uvzan anything.
n fact, mal a statement
implies that the per:on who made the

pacity of the e

Eandeadth

eondcnm as close as

section of the great A pul
The fact that these talks are 80 in-
wmﬁn‘ introduced takes away the

ncyclo; feeling from the instrue-
don which she is giving, and so the
talks are ng-rly sssini
work is accomplished.”

(0.01) of a micro-
microfarad.

As a matter of fact, it is ext:
dificult to approach such pmnwo;’.
mn at low frequencies with the most

instruments. The average
ndlo engineer does not make such
ts at low frequencies, but

As many as eleven hundred letters
hnve been received in lmwer to one
Sometim:

of these talks.

quests for folders come weekl lner
the talk has been given, which is thc
result of “back-fence advertisi
that is, one woman sends for
recipes, tries them out, likes them,
and tells her neighbors about them.

And again we answer the n,
“Is advertising of this sort worth
while?”

llu Allen also beli in keepi

makes them at radio frequencies,
under which conditions a i

as a secondary, and has a primary
coil coupled to it, more turns, of
course, will be ulnd. A ugenern-
un receiver emp) nnci-
r of design was dmrihd

st issue of Radio in the Hom ‘I'M
advantages of such dui(n are ex-
plained in that article.

As to the proper pmponlon of eoil
and condenser to use in a tuning eir-
cuit, more will be said later. For the
fmnt it is advised that the radio

an txgnmt along these lines him-
will find much to surprise
him The thing that will surprise
him mostly is, perhaps, the fact that
condensers with end-plates of “molded
mud” will give as satisfactory mulu
as those with end-plates of metal
and also that coils bullt like this wlﬂ
be truly “low-loss” coils in spite of
the heavy insulation and the bakelite
or cardboard tubing.

The socret of the low coil resistance
lies in the fact that the thicl: insula-
E:Q.n : the th mhy red

‘ween turna, the uein
the skin-effect in the coil. This mﬁ
be explaincd in dctail in a subsequent
article. The reduction of the skin-
effect far overbalances the added

losses due to the insulating material
and the coil capscity. The idea is
that in this d the more serious

causes of losses are tackled first. In
l in lellay;x;‘w‘ilm?e dntn:t'(;ml
compa
Ua lk'::-c}nt and the losses in the
insulation are likewise
(To be continued)

B TIMMONS

about 1 miero-microfarad {s generally
all that can be attained.

it is not necessary to go further into

however. It hn been shown that,

we may just as well
forget nbo:fs'ﬂu mlnu’mfm capacity,

one’s self human by luviu a Ilokby
Mr Hutchens raises roses;

, and she has, by the v‘y.
one of most beautiful instruments

of course, that it is not
ab-nﬂnd]y lll(
question,

Some one may raise the
“How will it be possible to tune to
the Io' v;v:hhn'th- if the minimum
0!

{s not low?”

was to be a but
is her artistic sense carried over that
has enabled her to see the beauty of
tasks which seem sordid to s0 many
million other women.

S0 here you have a little mtrvduc-
tion to some of the modern

in the conntry. H-r ecarly
y it

It is a sad fact, but a true one, that

many have forgotten that the induct-
ance o’ the coil in the tuning cireuit
determines the wave length of the
circuit as well u the condenser. The
wave lc determined by the

of the microphone. Let Mr Hutch-

ens pad your bankroll and Miss

Allen glorify your housework, and

don't tune out next time you hear
the sound of some one talking.

Bird’s-Eye View of
the “Low-Loss” Idea

(Contluned FProm Page (%)

is bei eonpnd with a 0.0005 eon—
d-dnm“ nnenlly dou y

1

i0

dle tw
double - pole, double throw lvm:h
listening to a certain signal, or sot-
ting an oscillator golng at :h‘ given

ng
device. This is illustrated in Fig l
If both of the d

d and capac-
ity. So l! the eondenm will not tune
low , the inductance can be

RADIO WITHOUT B BATTERIES
—USE YOUR HOUSE CURRENT

With the B-Liminator you can
late aceurately
minr up to volts. -

Radio lwtboriﬂu and users are

of a:.mh..:m. w.‘h send
copies of letters and editorial
articles which have appeared
endorsing the B.Liminator most
heartily. Write us for them.
Your radio dealer carries the
B-Liminator in stock—p: riet&
with special B Liminator

t dv' maki il of £
a7 making the ol ot omt | T ONSTALKERS
the o Gl e uoenaer 8¢
y l'
auired that the propoftlon of capacity B s IDUEES

luctance in the tuned circuit be
-uch that the whole wave ra.
can be covered between 100 on
condenser dhl nnd say, 20. The re-
duction in the d:e coil at the
same_time Ndnr resistance
tho circuit rably. Also, dnen
a larger condenser must be used, an
these have g-mnl}i slightly fmr
resistance tha r ones, a small
gain is also obtained in this mpoct.
Such a bination can be
by using a 0.001 microfarad con-
denser. Atmonthodulumm-

resonated to the same wave ldn‘"l
it is evident that the 0.001 condenser

denur the wave lenzt.h range of the
combination will be, muhly 600 to
190 meters between and 20 on
the condenser dial. ’l‘ht whole nng
is, thersfore, covered without going
the very low dial settings. A coil like
this can be made of about 25 turns of
y bell wire, closely wound, on

f mesh, 5
owt, Direct compartions in- | | 7)"a 00 bly fn mesh.
E::;.'ﬁ As a result the 0.001 condenser ma;
Eﬁm%m show up the poorer even |’
Radio Corporation may be better
Ch is the resi rises nmdly

a S%Anch tube. If this coil is used
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The DAVID GRIMES
INVERSE DUPLEX SYSTEM

COMING—

the Final Chapter in
Radio Development

WE ARE asking the public to “'stand by
for startlingly new developments in
radio receivers by David Grimes, Inc.

A complete line of receiving sets embodying
an intensive application of the David
Grimes Inverse Duplex System will soon be
offered to the public.

The success which has attended so many
of the leading radio manufacturers who
have applied the reflex system to only one
tube is a confirmation in itself of the broader
and more thorough application of the reflex
principle embodied in the Inverse Duplex
System of David Grimes, Inc.

The perfect balance incident to the Inverse
Duplex System, because it distributes the

— . -
(_/;/ o ;...R’gg\_mv\\»b

burden on the tubes evenly, is a guarantor
in itself of pure tone quality.

Incidentally, the economy on tubes, on bat-
teries, yes, and on space effected by tubes
performing double duty, is another item in
the Inverse Duplex System of Dawid
Grimes, Inc, which calls for careful
thought.

Whether you yourself will want to own one
of the new David Grimes, Inc. receivers, or
whether a friend will ask you to recommend
a satisfactory set, please bear in mind the
tone quality, the economy, the all-round ‘
perfection of the Inverse Duplex System
embodied in the official laboratory models |
of David Grimes, Inc. \

DAVID GRIMES, INC., 1571 Broadway, New York

Inside _ view

St Insures Narural Tone szl{y
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List of Leading

Articles Which RAD I 0 1924, to Feb.,

Appeared in IN THE HOME 1925, Inclusive

(Bxeluding September. 1924)

PRICE FOR COMPLETE SET OF ELEVEN ISSUES, POSTPAID

$1.00

INDEX TO THE BEST IN RADIO CIRCUITS, RECEIVERS AND APPARATUS

. Neutroformers in the Grimes 3XP
"‘?ﬂ:ﬁl’iﬂ:mdym (M. & H. Circuit) B Correct Aerial Insulation. . 4
Push.Pull Amplifiers . ... 12 The Greene “Selector”........... .
Listen-in on the Short Waw . 15 A Tube That Eliminates the “A™ Battery..
Multifiex Tuned-Plate Reflex 1

The Grimes Cirentt for Dry Csil Tub: WETORER, dooq
Goodre: swers Questions About On Coupled IERTERRR Cerenaes s
The New Harkness Counterflex Circuit. 1
‘Pl&l;;::lbl.‘un. & Pataile Laterss Dunie: s 3XP.Style Wire-U, of the New Harkness Counterflex.. 14
hres Tubes in & Coroua Case........ ‘10 L e . i
b et Kaufman Circult. - New 110-Volt Tube with Replaccable Filament .28 |
soodreau’s 19 Tubes—A Survey and a Forecast....... L 28
20 Notes on the Grimes-Briggs Neutrodyne. . 34
1 ARy R e ] ad How Far WIll This Sct Receive?.... wots U6
How to Charge Your Storage B'a. vepe .M NOVEMBER, 1924
Answers to Questions on the Super-Heterodyne. D3 Ok Nidat. Succomminl Eagie-U, . s
More About the “Levia Singletrol™ “ Now's the Time to Overhaul. . - 12
MAY, 1 How the Harkness Reflex Ca
The Story of Reflex and Radio Fre: .8 Harkaess Counterflex . o g 7Y
The Aircore Super-Heterodyne . = 1 Inverse Duplexing the Pfanstis .. 18
& Biv’ Rasateur's Papetisucns X How Much of a Nulsance Are You?. . 28 |
Super-Heterodyne ....:... egheeaoNe 3
R e i (Gobibao Circulipd. .o} B4~ ORCEVIRER, 144
Flewelling’s New Cireult ... . Ty AT
JUNE, 1924 The Two-Tube Harkness Counterflex................. 18
Simple Hook-Up for Testing Tubes............. 2 [ 3XP-Style Wire-Ups, Hal adis A8
Harkness Tolls About His Reflex. ... 9 Reflazing the Oscillating Set............ 2
The New Grimes 3XP Inv 12 A Favorite Circuit Simplified (Goodreau). . .28
Re-Radiating Receivers . 16 Further Notes on the Iaverse Duplex Neutrod 54

“Factory” R(ﬁnlmenlx. ‘5‘];.1 B
How to Become a D! pshooter - i
The Question of Dry Celi Tul
A Novel Loop Tuber ......ocecs s f%lew Ll - o ) 25 e e S e L
JULY, 1524 The Counterflen Simpltfied
Harkncss Writes About Self-Oscillation..... eee. 18 The Beginner's Best Bet.
Troubie Shooting in the Grimes 3XP.. 15 Grimes Takes the Hum OQut
Static Causres ]
“Factory” Refinement
Levin's New Cofl Mak

- 17 JANUARY, 1925

20 Notes on Our loverse Duple
21 FEBRUARY, 1925

) 4 Story of the Radio Ray
R. F. and the Goodreau Split Variometer . 28
Tube-Tosting Outft for Dealers...... Gresa P, R 14
What Size Grid Leak Shall I Use?....

Harkneas Reflex a
Reception With th.

AUGUST, 1924 Can You Explain Radio to Your Friends? =
The d and Operation. ...~ For the Inverse Duplex Experiment,
Audio-Frequency Amplifiers. ...... E. SN ) For the Advanced Studemt.......

issues are out of print.) Single Copies, 10 cents Each
THE RADIO KINDERGARTEN SERIES—The above issues contain eight lessons on the funda-
mentals of radio. These lessons are written in simple language and are designed to acquaint the

beginner in radio with the leading phases of radio reception.

BROADCASTING STATIONS—The following Stations were described and illustrated in the issues
listed above: WBAP, WDAR, WJAX, WJIAZ, WCBD, WGN, WLS, WLAG, KFNF, WEAF, WTAM,
KSAC, WEEI, WTAT.
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(The December, 1923, January, 1924, February, 1924, and September, 1924, I
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1
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The form below is for your convenlence fn ordering.
ER ENO GER GES GED INS MED GED GED GED (D GED NN BED TED GED EED EED GED 55 SED e Ghp G O - =

RADIO IN THE HOME,
608 Chestnut St., Phila., Pa. DR« i 5o wriisiBeaase s -4 1o oIS

Enclosed find $1.00, for which please send me postpaid 11 consecutive issues (excluding Sept., 1924), of
RADIO IN THE HOME, from March, 1924, to February, 1925, inclusive




