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Bring 
your 

J "band 
homed 

Roll up the rug, connect MUSIC MASTER and 
dance! It's almost as good as being in your favorite 
hotel! 

MUSIC MASTER fills the room with the teasing 
tones of the versatile violin, the moaning sax, the 
laughing brasses and the ever active piano. 

All of it comes to you accurately and naturally 
through this wonderful reproducer. The wood horn 
of the MUSIC MASTER brings out the full, rich 
resonance of the instruments. 

If you love a home dance to the music of your 
favorite hotel orchestra (without the cover charge), 
get MUSIC MASTER at radio dealers everywhere. 

CHICAGO 

14 -inch Horn (light or dark 
finish) for the Home, Sells for 
$30. 

21 -inch Horn (dark finish 
only) for Concerts, Sells for 
$35. 

GENERAL RADIO CORPORATION 
Makers and Distributors of High-Grade Radio Apparatus 

PHILADELPHIA 
S. W. Cor. 10th and Cherry Sts. 

PITTSBURGH 

RADIO REPRODUCER 
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1 Sin1e Control 
Radio Receiver 

USING GRIMES 
INVERSE- DUPLEX 

CIRCUIT 

T h e Bristol 
Single - Control Receiver 

with Power Amplifier. Grimes In- 
verse- Duplex Circuit. The smaller picture 
shows how all connec -ions are made in the 
rear, out of sight 

Bristol One -Stage 
Power Amplifier 

Designed to use with any good receiving set 
to build un amnlificatic n so that. when a 

loud speaker is used. h. distant stations 
will come In like the Io<ats. it le the same 
Power Amplifier Incorporated as the last 
step In Bristol Blnkle Control Radio 
Receiver. However. In this convenient single 
unit form, it can be Instantly connected to 
and used with other receiving sets. A third 
stage of amplification without howling, No 
"C" Battery required Price f25.00. 

The Bristol Junior 
Audiophone 

Audiophone Loud Speaker 
A Real Reproducer of the Original Broadcasting 

it is easy to listen to the Audlo$none reproluctions because they 
ere so perfect. The speech. songs, and instrumental music are not 
blurred or disguised by mechanical distortions. You get all the 
fine shadings and every inflection. In fact, the very personality 
of the artist seems to be present as you listen. 
No auxiliary batteries are required for magnetising. 

Made in three models - 
Senior Audiophone . . . $32.50 
Junior Audiophone . . . 22.50 
Baby Audiophone . . . 12.50 

THE BRISTOL COMPANY : WATERBURY, CONN. 

Branch Offices: 
Boston New Tor. Philadelphia Pittsburgh 
Chicago Detroit St, Louts San FnncLco 

The Bristol One - 
Stage Power Am- 

plifier. 

CastaimaggitAtilatiek.APOSOEMeitarftilli 

The Bristol Senior 
Audiophone 
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Equal to All Demands 
THIS IS NUMBER FOUR OF A SERIES 

Every tube you add to your receiver makes it 
just that much more important for you to use 
Eveready "B" Batteries, for each additional tube 
increases the work the "B" Battery has to do. It 
demands a more capable, long -lived battery. 

Here is a table that shows just what each type 
of receiving tube draws from your "B" Battery. 
The current is measured in milliamperes, or thou- 
sandths of an ampere. 

Current (in milliamperes) Taken from the 
"B" Battery by Various Tubes 

"B" WD-11 UV-199 UV-201 UV-201-A 
Volts WD-12 C-299 C-301 C-301-A 

22 i$ 0.5 0.5 0.5 0.5 
45 1.5 1.4 1.5 1.5 
67 ií 2.5 2.4 2.5 3.5 
90 4.5 4.0 3.9 6.0 

A boue figures are at zero grid bias 

The table shows that the "B" Battery current 
drain increases much more rapidly than the in- 
crease in voltage. For example, if the voltage 
doubles from 45 to S0, the current drain increases 
threefold in one case and fourfold in another case. 
This all means that the life of the "B" Battery 
may be materially lengthened by not using a 
higher voltage than is necessary to obtain the 
desired results. 

The most popular type of receiver to -day has 
at least three tubes, operating aloud speaker. As 
ordinarily employed, it places a fairly heavy drain 
on the "B" Battery. 

Under light and heavy service, Eveready "B" 
Batteries prove up. More and more fans buy 
them every day because they are the most eco- 
nomical. According to the work they have to do, 
so is their life. 

You get most energy for your money in 
Eveready "B" Batteries -they last longer. 

EVE 

"the life of your radio" 
The Metal Case Eveready 
"B" Battery, No. 766. The 
popular 22% -volt Ever - 
eady Battery in a new 
handsome, durable, water- 
proof metal case. At all 
dealers, $3.00. 

Eveready "B" 
Battery No. 767. 
Contains 30 large 
size cells, as used 
in the popular 
No. 766. Voltage, 
45. Made espe- 
cially for sets 
using detector 
and one or more 
stage of amplification. The most economical "B" Battery 
where 45 volts are required. At all dealers, $5.50. 

Eveready Radio Battery No. 
771. The Eveready "Three " 
The ideal "C" Battery. Voltage, 
4% -three terminals permitting 
the use of 11,2, 3 or 4t/ volts. 
The correct use of this battery 
greatly prolongs the life of the 
"B" Battery. At all dealers, 
70 cents. 

Manufactured and guaranteed by 

NATIONAL CARBON COMPANY, Inc. 
Headquarters for Radio Battery information 

New York San Francisco 
CANADIAN NATIONAL CARBON CO. Limited 

Factory and Offices: Toronto, Ont. 

NOTE -This is No. 9 cf a series of in- 
formative advertisements, printed to enable 
users to realize the utmost in battery econ- 
omy. If you have any battery problem, 
write to G. C. Furness, Manager, Radio 
Division, National Carbon Co., Inc., Ito 
Thompson Avenue, Long Island City, N. Y. 
Ask for special booklets on "A ". "B" and 
"C" Batteries. 

Radio Batteries 
-they last longer 
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The Grimes two - 
control in i t s 

manufactured 
form 

`The N e w G ri m e 'Two -Con ¡rol 
" 

Sys te ni 
DURING the past 

few months con- 
siderable interest has 
been aroused through- 
out the country in con- 
nection with certain 
systems of) tuned radio 
frequency amplifica- 
tion. Because tuned 
radio amplification has 
more or léss success- 
fully met the require- 
ments of certain lim- 
ited conditions of 
reception, it has been 
exaggeratingly heralded 
as the panacea of radio. 

Tuned radio amplifi- 
cation is the oldest form of radio frequency 
circuit. In the same patent which disclosed 
the art of amplifying radio energy before 
detection, the theory of tuning this high 
frequency signal was also set forth. 

This patent was issued in this country 
in 1914 to two Germans and. strangely 
enough, it covers not only radio frequency 
amplification and tuned radio, but also re- 
flexing. It shows 
merely the use of 
one tube or stage of 
radio. 

As cascading, or 
the connection of 
vacuum tubes in 
tandem, was at that 
time being appre- 
ciated as a desira- 
ble thing, it was 
natural that Alex - 
anderson should file 
and have granted 
to him a patent cov- 
ering a series of 
tuned radio stages. 
This patent w a s 
granted in 1916, 
number 1,173,079. 
These multi - tube 
tuned radio circuits 
had a tendency to 
oscillate, which 
greatly impaired 
their efficiency. 

It was then that 
Chester W. Rice. of 
the General Elec- 

By DAVID GRIMES 
Chief Engineer, Sleeper Radio Corporation and Consulting Radio Engineer, the Brixtol Company 

`TOU can take your choice of the two methods for constructing the Grimes two control inverse 
/ duplex circuit given here. With either one, it will give you the possession of a set which 
will surprise you for its selectivity, its long arm in reaching out and grabbing that distant 
station and its ahary tuning combined with accurate logging of the setting of the two dials 
for all stations. 

When Mr. Grimes first brought his set over to Station SXP, he had constructed it using the 
Sleeper fixed coupler. We agreed that he should write his article with thou Instruments in 
view. but I am glad to say that he later experimented with home -made coila for the benefit of 
those who could not get the Bleeper apparatus and he is including in this article Ma full 
directions for making the coils. 

Not knowing that he had done this, but to take care of readers to whom Sleeper fixed 
couplers were not available, I coat about for some method of using other instruments. We 
had a box of Fads neutroformers in the shop and we went to work with them. 

We are more than pleased with the results. You can use the Sleeper or the Fada instru- 
ments or you can roll your own-by any one of the three methods, and by following either, one 
of the two hook -ups, you will have a lot of fun.. If you are using the Sleeper instruments or 
winding your own coils as Mr. Grimes directa. I advise you to use Ms circuit. We found it 
necessary to make a few changes to suit Fada, neutroformers, so follow our diagram when, 
using them. H. M. N. 

trie Company, made a thorough study of 
these oscillations and admirably set forth 
their cause and remedy in a patent appli- 
cation filed in 1917 and granted in 1920. 
This is patent number 1,334,118. He em- 
ployes the neutralizing condensers and 
neutralizing transformers, which have 
since been modified in various manners in 
more recent developments of tuned radio 

amplification. Perhaps 
the two best known 
methods of the latter 
type are those of Lester 
Jones and, more re- 
cently Professor Haz- 
eltine. 

There a r e several 
other methods, how- 
ever, less widely known, 
of obtaining multi- 
stage tuned radio am- 
plification without the 
detrimental oscillations. 
The reason that all of 
these were not popular 
long ago was because 
of their limited advan- 

tages and many disadvantages, particularly 
in localities where they were not needed. 

Tuned radio transformers were origi- 
nally used in multi -tube radio circuits 
because of the difficulty at that time of 
building efficient and satisfactory fixed 
radio frequency transformers. The art of 
transformer design, although highly per- 
fected for low frequency currents, had not 

been entirely suc- 
ful for frequencies 
employed in radio 
transmission. 

Now, many of 
these difficulties 

5 have been overcome 
Io and, for the broad - 

Volume 
u 
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cast range, several 
good fixed radio 

1 transformers a r e 
now on the market. 
This line of devel- 
opment has engaged 
the attention of 
mâny engineers the 
past few years be- 
cause it was felt 
that such an accom- 
plishment would be 
a decided advance 
in the art. Fixed 
radio transformers, 
then, are a more 
recent acquisition 
to radio science 
than tuned trans- 
formers, a n d in 
most receiving lo- 
cations are more to 
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A rear view of Mr. Grimes' set showing the Sleeper 
couplers, the audio frequency transformers and the Eby 

ing posts 

be desired. However, for the listening fan 
who lives within a very few miles of a high 
power broadcasting station and wishes 
greater selectivity with more tuning con- 
trols, tuned radio offers some advantages, 
and it is the purpose of this article to dis- 
close the details concerning the adaptation 
of tuned radio to the Grimes Inverse - 
Duplex System. My development has been 
called a system because it is not a circuit. 
It is a system of circuits. It may be applied 
to most any of the present popular circuits. 
It may be used with any number of tubes 
and may employ tuned or untuned radio 
amplification. It may use regeneration or 
not. It may be operated on an aerial or a 

Looking straight down on the set as 
Mr. Grimes built it 

fixed 
bind- 

The symbol, dia- 
gram of the new 
Grimes two- control 

circuit 

loop, as the spirit 
moves. I have even 
"inverse - duplexed" 
the super heterodyne, 
greatly reducing the 
number of tubes 
which that circuit 
necessitates. 

And so this article 
will discuss one of 
the many possibili- 
ties of the Inverse - 
Duplex - - the use of 
tuned radio. 

Past exper i en c e 
has shown that two 

stages of tuned radio will cope with almost 
any situation and the expense of an addi- 
tional stage is usually not warranted. Even 
with two stages of tuned radio, three con- 
trols are usually required. These three are: 

(1) The tuned input into the first am- 
plifier tube. 

(2) The tuned input into the second 
amplifier tube, and 

(3) The tuned input into the detector 
tube. 

This makes it rather awkward in tun- 
ing, especially in locating a station for the 
first time. Unfortunately, Mother Nature 
hasn't accommodated us with three hands. 
In my experience, I have found it ex- 
tremely desirable to install but two controls 
-one for each hand -and the dials con- 
structed to follow each other. This greatly 
simplifies the operation without an appre- 
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A rear view of the Grimes two -control set as we built it at Station 3XP using Fada neutroformers 

viable sacrifice in selectivity. To reduce 
the number of controls thus, it is only nec- 
essary to have a fixed transformer working 
into the detector circuit in place of the 
tuned coil. 

The accompanying drawing shows a 
four -tube tuned radio Inverse -Duplex set 
arranged for aerial and ground operation. 
The first two tubes in the series are the 
two tuned radio stages as well as the first 
two audio stages. The third tube functions 
as a detector and the fourth tube accom- 
plishes the third, or power audio, stage of 
amplification. 

While it is possible to duplex all three 
of the amplifier tubes. It is not recom- 
mended. as the circuit is easily overloaded 
on local reception, and the additional re- 
sults gained on distance work are not 
worth the effort. 

The UV -201A tubes are shown as am- 
plifiers because the dry cell tubes do not 
approach them in volume or efficiency. 
The UV -200 is used as a detector tube be- 
cause of its extreme sensitivity. It is ad- 
vertised by the Radio Corporation as their 
"long distance" detector and while it is 
somewhat critical, it so far surpasses all 

other tubes as a detector of weak signals 
it should be used in preference to them for 
best results. 

Any departure from the use of the 
above -mentioned tubes, unless it be cor- 
responding Cunningham tubes, will result 
in decreased results. This is true on any 
kind of a circuit employing several tubes 
and should be remembered in conducting 
other experiments. 

Three stages of audio amplification also 
have to be handled with care. Most of you 
have probably confined your tests so far to 
two stages of audio. With three stages 

LADA 
NEUTROLORMELL 1STK. 

Z"'A.F. 

EG 
s 

F 

3 "°AUDIO TRANS. 

TAP ON 
NEUTROFORMER 

New Grimes Inverse Duple... 
(Two CONTROL) 

Using Neufroformeys 

SCHEMATIC WIRING DIAGRAM 

litP 
1 »0 

á +B AUDIO 
TRANS. 

1st 
AUDIO P 

TRANS. 
+5 

16to1'1 

A 

5- 

3`° STEP 90 to no o 
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Looking straight 
at the back of the 
3XP set, you can 
see the Duratran 

a di o frequency 
transformer a n d 
the Carter jacks 
and several other 
instruments 
mounted on the 
bottom with the 
tubes and the 
audio frequency 
transformers and 
neutroformers on 
the top of the 

board 
A front view of the panel as we laid it out 

at Station 3XP 

you will ordinarily have to employ a sepa- 
rate B battery for your detector tube. 
Using the same battery, by tapping off at 
the 22 volts, will often cause howling as 
the detector tube is turned on to full 
brilliancy. 

If an audio howl is present when the 
detector tube is entirely off or removed 
from the socket, it is an indication that the 
first audio transformer is of too high a 
ratio or that the .00025 condenser in the 
grid circuit of the first audio is not quite 
large enough. 

In any case, the ratio of the first audio 
transformer should be low, and under cer- 
tain circumstances it may be desirable to 
double the value of the by- passing con- 
denser in the grid circuit of the first audio, 
making it .0005. This should not be made 
any larger. 

The radio transformer shown between 
the second and third tube is of the conven- 
tional design for fixed radio frequency am- 
plification. There are many types on the 
market, some of them being very good. 
The other two tuned transformers shown 
at the inputs of the first two tubes are 
fairly easy to construct. They consist of 
a primary and a secondary wound on a 
cylinder of insulated material about three 
inches in diameter. 

The secondary is composed of about 
forty turns of No. 28 double cotton -covered 
wire and the primary has eight turns of 
the same wire wound (Continued on Page 41) 

Left -Looking straight down upon the 
Grimes set built at 3XP 

Right -Looking straight up at the under- 
neath part of the baseboard of the set built 
at 3XP showing the mounting of the radio 
frequency transformer, several of the fixed 

condensers and the two jacks 

The side view of 
the set showing 
mounting of the 
neutro formers and 
the variable con- 

densers 
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Radio in the Home of 
Mr. William R. Mc- 
Lain, 741 N. 63rd St., 

Philadelphia, Pa. 
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Timmons. 

Some Plain Tvuhs Äbou Radio 
THREE great national radio shows have 

been held in different cities during the 
past month or more and visits to all three 
of them have given me some quite definite 
opinions about radio merchandising as it is 
being carried on at the present time. 

I did not go to these shows particularly 
to see the goods which were displayed be- 
cause I am familiar with most of the ap- 
paratus and sets being put on the market. 
I went particularly to see the crowds and 
to study the methods of the salesmen dem- 
onstrating apparatus and sets. 

These shows have left me with some 
very serious misgivings -not about the ap- paratus or the sets nor about the efficiency 
of modern radio equipment -but misgiv- 
ings about the methods that are being used 
to try to induce prospective buyers to pur- 
chase. My main impression is this : Radio 
today is suffering from a very bad case of 
over -selling. 

What I mean by that is that, in their 
enthusiasm, salesmen and demonstrators 

By HENRY M. tVEELY 

are leading novices to expect more from 
radio than radio can be depended upon to 
deliver. 

There is no one who is more of a radio 
enthusiast than I am ; there is no one who 
listens in more eagerly and more persist- 
ently or who turns his dials more expect- 
antly to tune in that far distant station, 
yet I do recognize the fact that this attitude 
of mine is not the attitude of the novice 
who has not yet been completely captured 
by the lure of this modern marvel. 

I think it is only fair to the novice, and 
still more vital and valuable to the future 
of the industry, to point out some of the 
plain truths about radio. 

In the first place, let us realize that 
there are two viewpoints from which radio 
must be considered. The first is the view- 
point of pure entertainment in the home, 
without any reference to distant reception 

or to the aarvel which is being performed 
by the radio set. From this viewpoint we 
must realize that no reproduction can be 
considered really satisfactory or worth the 
money unless this reproduction is com- 
parable to the reproduction furnished by a 
first -class Victrola. 

This means that there must be full and 
strong volume of sound and that this sound 
must be constant and not fluctuating and 
not subject to sudden changes and that the 
reproduction must be free from the ex- 
traneous noises such as, some score of 
years ago, used to mar the reproduction in 
the earliest type of talking machines. 

The Victrola has set a standard in the 
purely entertainment phase of music and 
voice reproduction which must be consid- 
ered in this talk on radio. 

Now, from this viewpoint, what is the 
plain truth about radio? 

A friend of mine not long ago was talk- 
ing with some of the most expert of the 
Western Electric Company's engineers in 
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New York. They were discussing radio 
transmission and radio reception and I 
think it is safe to say that there is no .group 
of men who are better informed on this 
subject than the engineers of the Western 
Electric Company. My friend asked them 
this question : 

"Suppose I have a really efficient set 
as sets are made now -a -days. 

"Suppose I want to get reproduction 
comparable to the reproduction of the 
Victrola with no distortion and no ex- 
traneous noises and with constant vol- 
ume and absolute dependability 365 
nights in the year. 

"Suppose I want to go away from 
Station WEAF in New York but that I 
want to receive that station with that 
standard of reproduction. 

"Yes," said one of the engineers, "but 
you asked us to guarantee reception 365 
nights in the year and you demanded re- 
production which would be comparable to 
a good Victrola. 

"It is undoubtedly true that WEAF has 
been heard for many thousands of miles. 
So has every other powerful broadcasting 
station. But these records are made under 
freak conditions and cannot be guaranteed 
for duplication. 

"Another thing is that reception at that 
distance is ordinarily not by any means 
comparable to a Victrola. 

"If you are willing to put up with a 
certain amount of fading and some un- 
pleasant interruptions by static, then we 
might raise the limit to 100 miles or even 
go as far as 300 miles, but at this extreme 

make any such guarantee as that are the 
Philadelphia stations. These we can get 
always with all the volume and all the 
clarity we want. 

Even on bad static nights in the sum- 
mer, these powerful stations drive through 
with signals so much stronger than the 
static disturbances that they are virtually 
perfect in their reproduction and the static 
is annoying only during the intermissions 
between numbers. 

Station 3XP is only about eighty miles 
away from Station WEAF. I can always 
guarantee to get WEAF on a loud speaker, 
but there are only one or two months in 
the very best weather in winter time when 
I can honestly say that the reproduction is 
at all comparable to the reproduction of a 
Victrola. For the rest of the time, it is 

Radio in the home of Clarence J. Deisroth, 5707 North Thirteenth street, Philadelphia, Pa. 
Photo by 

"How far away can I go before you 
will cease to guava: +tee that I will get 
satisfactory reception under these con- 
ditions ?" 

And without any hesitation whatever, 
the Western Electric engineers replied al- 
most in unison : "FIFTY MILES." 

My friend was naturally very much 
astonished. 

"Why," he said, "I see very many set 
manufacturers advertising coast to coast 
reception with almost unfailing regularity. 
Do you really mean to tell me that you will 
not guarantee satisfactory reception more 
than fifty miles away from such a power- 
ful station as WEAF? That station has 
been heard in Europe and many thousands 
of miles away." 

Henry S. Tarr, courtesy of Gimbel Brothers, Philadelphia, Pa. 

distance we could not guarantee reception 
365 night in a year and I would almost say 
that two nights out of three your reception 
would not by any means compare with the 
reproduction that you will get from the 
Victrola." 

It seems to me that it is time that this 
sort of thing was very clearly explained to 
the novice who is just getting interested in 
radio and who is now contemplating buy- 
ing a set. 

As a matter of fact, I would personally 
consider fifty miles quite a good distance 
for guaranteeing satisfactory reception 
every night in the year, winter and sum- 
mer. Out at station 3XP, Delanco, New 
Jersey, fourteen miles away from Philadel- 
phia, the only stations from which I would 

only the extreme enthusiasm of the radio 
fan which enable:: me to delude myself into 
thinking that the reception of WEAF is 
really satisfactory. 

I do not want any one to conclude from 
this that my attitude toward radio is at all 
unfavorable; because it is not. I am just 
as much of a nut as the most ardent dial 
twister in the United States of America. 
In fact, I think I must be even more of a 
nut than he is or I never would have 
started this magazine. 

What I am trying to do is simply to cor- 
rect an impression that has got out among 
people who know nothing of radio but who 
are contemplating buying a set. 

Through the implications in a great 
deal of radio adver- (Continued rn Tape 40) 
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LESSON 
FOUR 

THE R&IJIQ 
By HENRY M. NEELY 

AND now I feel that this kindergarten 
class has progressed far enough in 

some of the fundamental facts of radio to 
get a fairly complete mental picture of the 
marvelous things that are going on while 
we are sitting listening to a concert from 
our favorite broadcasting station. I am 
going to draw this picture now in words 
that may be a little different from those 
that I have used, and although I will again 
take up certain of the things I have already 
spoken of, it will be done now in a fairly 
consistent story and the object will simply 
be to give you a complete picture made up 
of the parts that have been presented to 
you already. 

There is one very amazing fact which 
I want you to get firmly fixed in your mind. 
It is this:- 

The most tremendous power that is be- 
ing exerted in the mechanical world today 
is due entirely to the very tiniest particle 
that is known to man. 

This tiny particle is the electron. I 
will not tell you what an electron is be- 
cause I do not know. Nobody knows. 
Scientists have never seen an electron and 
probably never will be able to see one, but 
their investigations have convinced them 
that such a thing really does exist and that 
furthermore it is responsible for the great- 
est advances which civilization has yet 
achieved. 

This remarkable statement is made be- 
cause of this fact: 

Electricity is nothing more or less than 
electrons in motion. Everything that 
electricity does is done by electrons in 
motion. 

When we see a huge battleship electri- 
cally driven, ploughing through the ocean 

at from thirty to thirty -five knots, we see 
about as impressive an exhibition of tre- 
mendous power as it is possible to witness. 
And this whole exhibition is staged and 
produced by the tiniest thing that it is pos- 
sible' for us to imagine, even with the 
trained mind of a scientist. 

An electron is, to all intents and pur- 
poses, merely a minute charge of negative 
electricity. It is so minute that it is vir- 
tually impossible to consider it with any 
actual degree of understanding. 

Not so long ago, scientists thought that 
the atom was the smallest particle of mat- 
ter that man would ever know. L' stem 
is so small that if you were to gather over 
a million of them together you could place 
them on the head of a pin and still leave 
room for a great many thousand more 
atoms. From this you will realize that an 
atom is a very tiny thing indeed. 

And yet scientists now ask us to regard 
the atom not as an elemental substance, 
composed of only one thing, but as some- 
thing so wonderful that it seems impossible 
to realize it. 

We all know what astronomers mean 
when they speak of the solar system. We 
know that our huge brilliant sun is the 
center or nucleus of the solar system and 
that the earth and all of the other planets 
revolve around this sun or nucleus -Mer- 
cury and Venus and the earth and then 
outside of us Mars and Saturn and Jupiter, 
Uranus and Neptune. 

We know that the earth is about ninety- 
three million miles away from the sun. 
This is a tremendous distance and yet in 
the solar system it is a mere nothing. 
Uranus and Neptune are so much farther 
away that we on the earth cannot even see 
them with the naked eye. And yet, even 
at that almost infinite distance, they belong 

to the sun and are held revolving around 
the aun by the attraction of gravitation 
between themselves and the sun. 

This is a stupendous picture to get in our 
minds. And yet scientists now ask us to 
get an even more difficult picture by in- 
sisting that we regard the tiny atom as in 
reality a complete universe in itself, just 
as is the solar system. They ask us to be- 
lieve that inside of this minute thing there 
is a central nucleus which is analogous to 
our sun and that around this nucleus are 
revolving one or more electrons, exactly as 
the planets in our solar system are revolv- 
ing around our own sun. 

And they ask us to imagine this nucleus 
and these electrons as so very tiny that, in 
their relative sizes, they are quite as far 
apart from each other as Uranus and Nep- 
tune and the earth are from each other and 
from the sun. 

Can you conceive of anything so won- 
derful as this? We are asked to picture 
all of this complicated system of planets on 
so small a scale that the entire system can 
be grouped into a space so small that it is 
much lesa than one millionth of a pin head. 

This means that all substances which 
we know are really not solid, as we have 
imagined them, but are simply huge col- 
lections of these tiny universes and that 
these universes have wide open spaces in 
them between the revolving electrons and 
the nucleus. Therefore even the most solid 
substance -that is, the one we consider the 
most solid -is really quite wide open for 
such tiny things as electrons, and an elec- 
tron flung free from its own universe could 
naturally go hurtling through the universes 
of which a piece of steel is made as a comet 
goes hurtling in among the planets of our 
solar system and disappears again into 
outer space. And that is exactly what 
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we are asked to picture electrons as do- 
ing. That is exactly what they do when 
We use a receiving set with an indoor 
loop aerial. We can put our set with an 
indoor aerial within a room, shut every 
door and window and seal them tight, and 
still the electrons set in disturbance by the 
signals from the broadcasting station will 
come hurtling through the atoms of which 
the walls and windows are composed and, 
striking on the wire of our loop aerial, will 
set the electrons there into rapid motion 
and thus create the currents of electricity 
which go in through our set and are am- 
-Iified into the signals which we receive on 
our head telephones or our loud speaker. 

Even if we were to exhaust all of the 
air out of the room and leave a perfect 
vacuum there, the electrons would come in 
-in fact, they would have much less diffi- 
culty in going through the room than they 
have while the air is in it, because the air 
la full of little particles of actual matter 
and many electrons striking against these 
particles are absorbed by them or perma- 
nently captured by them. 

Ti.ere is one thing that is very essential 
for you to remember about electrons and 
that is that they are all negative. There is 
no such thing as a positive electron. As 
soon as we get a particle of matter which 
is charged positively we call it a positive 
ion, but you need not bother about ions, 
because I do not think it will be very neces- 
sary to deal with them much in these kin- 
dergarten talks. 

The electron, however, is about the 
most important thing in the world for us 
to be acquainted with if we are to know 
anything about radio, and that is why I am 
taking it up again in this lesson, because I 
want you to be ti oroughly familiar with 

it by the time we begin to talk about the 
vacuum tubes in our set and what goes on 
in them. That is really the most fascinat- 
ing part of our study of radio. The 
vacuum tube has well been called the 
"Aladdin's Lamp" of science and it is 
usually agreed now that science has given 
us nothing more wonderful than these 
tubes. 

And now let us follow the actions of 
these billions and billions of electrons from 
the time the singer begins to sing in the 
broadcasting station until we hear the song 
in the comfort of our own homes. 

The whole process is a matter of dis- 
turbance. Singers are sometimes disturb- 
ing, but that is not the kind of disturbance 
I mean. I am referring now to the regular 
back and forth disturbance that we know 
of as vibration or oscillation. We can have 
vibrations of mechanical substances such 
as vocal chords or the diaphragm in our 
telephone transmitters or our loud speak- 
ers. or we can have vibrations in the air, 
and these are vibrations of the actual par- 
ticles of matter in the air, or we can have 
vibrations of electrons, and these are in 
the ether, which is entirely independent of 
the air, although the ether and air are 
spread all over the earth together. One 
difference is that the air extends not more 
than one hundred miles above the surface 
of the earth, whereas the ether goes on out 
into infinity. 

First then in transmitting a song, the 
vocal chords in the singer's throat vibrate. 
This disturbance causes the same kind of 
disturbance in the air and these air dis- 
turbances go on outward until they strike 
the diaphragm in the microphone in the 
studio. 

This diaphragm is so constructed and 
attached that its vibrations are trans- 

torn._d through the nhenomenon of mag- 
netism to certain wires attached to the 
apparatus and the electrons in these wires 
are set into violent vibration in time with 
the vibrations of the air and therefore of 
the singer's vocal chords. These electron 
vibrations travel along the wire to the 
tubes in the great transmitting apparatus 
of the station ; they are amplified a million 
or more times in this system of apparatus 
and are shot out into the aerial of the 
transmitting station. 

Here the violent agitation or vibration 
of electrons sets up a similar disturbance 
among the electrons in the ether all about 
th' aerial and this disturbance, like the 
disiurbanc,. of the water when a stone is 
thrown into it, travels outward in all direc- 
tions in constantly widening circles. 

These vibrations take the form of waves 
in the ether just as the vibrations of the 
water take the form of waves when you 
throw in a stone. 

It is also necessary to realize that these 
waves vibrate in exactly the same number 
of times per second or the same "fre- 
quency" as the vibrations of the electrons 

Rhin the transmitting apparatus and the 
frequency of this is the factor which gov- 
erns the wave length on which transmis- 
sion is conducted. 

The waves in the ether have this fre- 
quency, but each wave is moulded in its 
outline by the number of vibrations of the 
singer's vocal chords which caused the 
microphone diaphragm to start the vibra- 
tions originally. This moulding of the 
shape of the waves is what we know as 
"modulation." It is this moulding that 
gives us the spoken word or the different 
changes in pitch or the different quality of 
sound, although the number of separate 
waves remains exact- (Continued on PKe 16) 
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RADIO IN THE HOME 

EDITORIALLY SPEAKING dfld- 
By HENRY M. NEELY 

ON PAGE 34 of this issue you will find 
an exceedingly interesting article by 

William N. Shaw, president of the Eise- 
mann Magneto Corporation. I was partic- 
ularly glad that this article came to my 
desk when it did. Mr. Shaw deals with 
exactly the subject that I had intended to 
take up here this month. And his view- 
point, coming as it does from one of the 
best known men in the radio manufacturing 
industry, is sufficient evidence of a fact 
that I had intended to point out -that the 
future of broadcasting is causing consid- 
erable concern to manufacturers of radio 
apparatus and radio sets and that there is 
a general feeling that something definite 
must be done to assure the permanence of 
the splendid business which is being built 
up by the new art. 

I have not yet seen any evidence that - 
the general public is much concerned about 
this, but that is due to the fact that the 
public does not really understand the exact 
conditions that are surrounding broadcast- 
ing at present. Mr. and Mrs. Listener -In 
have got so accustomed to sitting comfort- 
ably at home with their receiving set and 
listening with varying degrees of pleasure 
to the concerts that are being sent to them 
free that they have come to consider this 
as a matter of course, and it never enters 
their heads that there is any possibility 

that the service is in danger of being 
discontinued. 

And yet it seems to me that there 
should be a realization of the fact that no 
great business has ever been built perma- 
nently upon the principle of giving some- 
thing for nothing. Mr. Listener -In may 
answer that by saying that he paid so many 
hundred dollars for his set. That is per- 
fectly true ; it would be an excellent answer 
if it were based upon the practice of taking 
a certain proportion of that money and 
applying it to the cost of the broadcasting 
service. 

But this is not being done. Broadcasting 
today is being carried on by various groups, 
several of the large manufacturers of radio 
apparatus conducting stations in order to 
stimulate the sale of their goods, a number 
of large department stores conducting the 
service because of the general good will 
toward them which they believe it creates 
among their customers or prospective cus- 
tomers, newspapers doing it for the same 
purpose, churches and colleges doing it 
with motives that. are partly educational 
and partly with the hope of increasing their 
own revenues. And so it goes. 

During the last month or two, there 
has been a surprising number of cancella- 
tions of class B broadcasting licenses. This 
is one of the facts that has stirred the 
radio manufacturer with anxiety as to 
whether it means that those who are still 

retaining their licenses will .otlo, the le::..`. 

of those who have given up and will grad - 
ually one by one discontinue. 

Personally I am glad that a number of 
these big stations have given up. I think 
there is far too much interference at the 
present time for the genuine success of 
radio and, if the broadcasting stations 
could be reduced in number and distributed 
more evenly throughout the population, it 
would be a mighty good thing for every- 
body connected with radio. 

I should say that the ideal number 
would be something like one hundred and 
that these should be divided in two large 
general classes -first, the class that will 
specialize in what is known as the higher 
grade programs, and the other the class 
that would satisfy the demand of the 
younger element and the element that does 
not care particularly for the educational or 
classical form of entertainment. Both of 
these classes are very large ones and each 
one is absolutely entitled to the particular 
service it desires. 

Now, if there were some general organ- 
ization, such as suggested by Mr. Shaw, to 
assist these broadcasting stations in get- 
ting star performers to augment their own 
programs, this idea could be carried still 
farther by means of the present system of 
hooking together two or more stations by 
land wire for simultaneous broadcasting. 
There are now no engineering difficulties 
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in the road of this and, if it were generally 
done, the cost could be very easily brought 
down to a fairly reasonable basis. 

Such simultaneous broadcasting, of 
course, would be done only for great stars 
or very important events. Ordinarily, the 
stations could broadcast individually with 
their own programs. 

I speak of stars because I agree with 
the general impression among the radio 
manufacturers that we will not expand the 
radio market to its full extent until we do 
get the real headliners of music, of oratory, 
of education and public life into our broad- 
casting stations. This statement may re- 
quire a little explanation, but to me it 
seems perfectly simple. 

In the first place, I am quite convinced 
that the people with the most money are 
not yet "sold" on radio. Let us divide all 
of the population into classes, from Class A 
to Class Z, not according to their culture 
or refinement, but according to the amount 
of money they have to spend. This is an 
important way of dividing them from a 
merchandising viewpoint and I am now 
discussing this subject from that viewpoint. 
And let me say that I am not, in this, tread- 
ing on any one's toes, because, on that basis 
of division, I myself would rank in about 
Class Q. I think no one will disagree 
with me when I say that Classes A and B 
in the financial grouping are the classes 
who will mostly demand the star system of 

'entertainment. I do not mean that these 
classes have any more musical appreciation 
or musical knowledge than classes from C 
to M -in fact, my own opinion is that they 
have not. 

But Classes A and B, with plenty of 
money. live a social life which is largely a 
'matter of following the leader. and this. in 
their musical activities. has led them to 
subscribe for boxes at the Grand Opera and 
the Symphony Orchestra and to patronize 
only such concerts as other people in their 
own classes patronize. These concerts and 
these operas and these orchestra perform- 
ances are undoubtedly made up upon the 
star system. It therefore is perfectly nat- 
ural that the people in Classes A and B 
should unconsciously absorb the idea that, 
unless an artist is known to them through 
these various phases of musical activities, 
he is not worth listening to. 

This may or may not be right. Never- 
theless, it is the opinion of Classes A and B. 
And undoubtedly there is a good deal of 
logic in this viewpoint because ordinarily 
no artist gets to be a star unless he has 
proved his ability and talent. 

The less known artists who may and 
very frequently do perform most excel- 
lently and satisfactorily are quite accept- 
able to everybody in Classes C to M and 
these classes also enjoy hearing the stars 
who are desired by Classes A and B. How- 
ever, Classes A and B will not bother to 

li'ten to the lesser known artists and so, 
as these lesser known artists are the ones 
who are doing most of the broadcasting. 
radio has not yet entered very widely into 
the home life of Classes A and B. 

It therefore resolves itself down to 
this : Classes C and D and so on down to 
7 are doing most of the buying of radio 
sets and parts and they are very much 
pleased with the present broadcasting and 
would be still more pleased if they could 
also get the stars. Classes A and B, who 
are not doing the buying, but who are able 
to spend vastly more than the other classes, 
are not at all satisfied with the present kind 
of broadcasting talent, but would undoubt- 
edly get into the radio market if they were 
assured that they would be able, in their 
own homes, to hear the star artists with 
whose names they have been made familiar 
through their own social activities and the 
social activities of their own kind. 

It therefore seems to me a logical con- 
clusion to draw from this that there is a 
vastly greater .financial return awaiting 
the radio manufacturer if he can in some 
way assist in ' placing the star system at 
the disposal of a selected group of fine 
broadcasting stations. When that day 
comes, the price of a radio set can be almost 
anything from twenty dollars up to two or 
three thousand dollars, and it will find 
ready buyers among those whose bank ac- 
counts are best fitted 

(Continued on nag. ssl 
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The Lamest Co*e*akion in the World 
I) ECENTLY the Associated Press flashed It this over the country : "The world's 
largest congregation, one hundred thousand 
members." In view of previous startling 
figures of fifty thousand members in Bible 
classes by Long Beach, California, and 
Kansas City churches this statement from 
the middlewestern metropolis, Omaha, 
seemed overwhelming. Yet this calcula- 
tion for the Radio Church of the World is, 
if anything, an under -estimate. 

But, before going any further, I take 
this opportunity to inform the reader that 
the Radio Church of the World is a part 
of radio station WOAW, owned and oper- 
Pted by the Woodmen of the World Life 

By EUGENE KONECKY 

Insurance Association from its headquar- 
ters. Omaha, Nebraska. It is from the 
world -known abbreviation of this organi- 
zation-W. O. W. -that the station was 
christened by radio fans as the "Wonder 
of (the) West." 

That, in the short period of eight 
months, this station should organize a radio 
church and build a congregation to the fig- 
ure of one hundred thousand members con- 
firms its title. It is a wonderful achieve- 
ment. Those who are skeptical of the facts 
will certainly doubt my own estimate, 

which doubles the figures given by the offi- 
cials of Station WOAW. Yet simple scien- 
tific analysis suffices to kill the Doubting 
Thomases. There are two services broad- 
cast from WOAW each Sunday, one in the 
morning and one at night. To each of these 
services a conservative average of 250 re- 
ports is received, making a total of 500 
reports. Assuming that one listener in a 
hundred makes a report, we can now place 
the total number of listeners at 50,000. 

But, WOAW officials know that more 
than one person on an average listens at 
each set. Using two listeners for each set 
they arrived at their final figure, 100,000. 
But, when I personally investigated the 
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actual facts to ascertain the truth of these 
figures, I was prompted to place the total 
far short of the real size of the congre- 
gation. With the help of the stenographic 
force of Station WOAW, I computed an 
average of 378 letters reporting on each 
service. For both Sunday services then 
there were 756 reports. The average of 
two persons at each receiving set, I con- 
cluded, was ridiculously low. When one 
learns, as I did, that many State institu- 
tions, including penitentiaries whose in- 
mates number hundreds ; and hundreds of 
townspeople, in some cases whole towns; 
as well as hospitals, garages, steamships 
and even churches and Bible classes -as 
in Maryville, Missouri, with 300 members 
-listen to WOAW religious services, we 
may place the average number of persons 
for each set at three and sometimes four. 
Using this as our formula, 756 reports x 3 
persons at a set x 100 (one in a hundred 
persons reporting), our estimate totals 
226,800 members in the congregation of 
the Radio Church of the World. 

If there is any doubt about the conclu- 
sion that one person in a hundred who 
listen actually reports on the reception. it 
should be a doubt whether it is low 
enough. Knowing human nature as I do, 
and considering the competition between 
the various stations for reports, I believe 
that we may conservatively estimate that 
one person in two or three hundred re- 
ports to each station. This would make 
a congregation of half a million souls, 
which is not beyond practical conception. 
I have before me a letter from Mr. Henry 
Field, of Shenandoah, Iowa, in which he 
says: "I think you will be interested to 
know that we have received over 6000 
letters from people who 
listened to our pro- 
gram." It seems 
to me that a 
figure like 
this 

WOO 

W. A. Fraser, 
Sovereign C o m - 
mander Woodmen 

The transmitting apparatus in 
Station WOA W 

really indicates the great number of people 
who listen to WOAW programs. Mr. Field 
says further: "I figure that these 6000 are 
only a drop in the bucket compared to the 
number of people who were listening but 
did not bother to write." It would be en- 
tirely within one's rights to figure that one 
person in a thousand writes to radio sta- 
tions acknowledging receptions of pro- 
grams. 

But I want to impress upon you the fact 
that this enormous radio congregation is 
merely a part of the audience of millions 
who listen to WOAW every night ; and that 
WOAW is merely the realization of the 
great vision of one man, W. A. Fraser, 
Sovereign of the Woodmen of the World. 
William Fraser comes from the biggest 
State in the Union, Texas, and he is typi- 
cally Texan in every way. In the world of 

of the World, fraternal insurance they call him "Big Bill" 
broadcasting from Fraser; and big he is, both in size and 

Station WOAW vision. 
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When he conceived the idea of 
operating a broadcasting station, 
he showed himself to be a pioneer 
of progress in the insurance world. 
Moreover, when he decided to put 
the idea over "big" he simply 
proved that he was incapable of 
being a "piker." In this respect, 
allow me to quote from the Fra- 
ternal Monitor. one of the largest 
publications of its kind in the 
world : 

"One of the outstanding fea- 
tures of the recent meeting of 
the National Fraternal Con- 
gress was the address of Sov- 
ereign Commander W. A. 
Fraser of the Woodmen of the 
World, one of the most dynamic 
and forceful executives of the 
fraternal field. Sovereign Fra- 
ser always brings thoughts on 
phases of fraternal work which 
command the closest attention 
because of their insight and 
originality. In the month of 
April the W. O. W. opened its 
radio distributing center. At 
an expense of $50,000 plans 
have been developed which give 
promise of increased interest in 
local meetings on the part of 
members. Sovereign Fraser be- 
lieves that it is absolutely essen- 
tial to keep abreast of the times. 
He feels that matters of present 
interest should be utilized if 

Pastor Brown und his associtz( s in the radio church of 
Station WOAW 

Rev. R. R. Brown, pastor of the largest congregatnon 
in the world 

members are expected to retain 
their interest. 

"Fraternal societies should 
do more than pay claims," said 
Sovereign Fraser. "They must 
do something more than deliver 
certificates and make payment 
at the death of the member. 
Their influence should be felt 
alone civic lines. The question 
is. 'Can you deliver the goods ?' 
When this can be favorably an- 
swered there will be no limit to 
achievement." 

These then, were the phases of 
Mr. Fraser's vision: (2) An in- 
surance society must keep abreast 
of the times. (2) It must be felt 
along civic lines. (3) It must de- 
liver the goods, which means it 
must do more than pay claims. It 
must serve, educate and interest 
its members. 

And the answer to all these 
things was Radio Station WOAW. 
That this vision was not impracti- 
cal idealism is the only conclusion 
nogsible after one has thoroughly 
followed the remarkable career of 
the station beginning with its offi- 
cial opening night, April 2d, 1923. 

"Big Bill" Fraser is a fra- 
ternalist. It is no coincidence that 
he carried his fraternalism into 
the radio field. In fact, he visioned 
a great fellowship of the air, a 
fraternity of men, women and 
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children communicating with one 
another by means of the latest 
scientific marvel of the century. 

But when he organized the 
Radio Church of the World he was 
giving fraternalism a field of ac- 
tion inconceivably vast, hitherto 
undreamed of by fraternalists. To 
organize this radio church in- 
volved some delicate problems 
which necessitated not merely vi- 
sion. but diplomacy and practi- 
cability. 

First of all, Sovereign Fraser 
had to organize a church that 
would not compete with existing 
churches, but support and supple- 
ment them. Second, in broadcast- 
ing religion to the world, he had 
to make it acceptable to the world. 
Here is the story of how these two 
problems were ingeniously solved : 

Mr. Fraser invited all the min- 
isters, pastors, reverends, fathers 
and rabbis in Omaha and one hun- 
dred and forty towns surrounding 
Omaha, within a radius of one 
hundred and twenty -five miles, to 
ioin the Radio Church of the 
World. Without a single exception 
they accepted his invitation. There 
were no refusals, no hesitancy in 
conducting religious services via 
WOAW by the representatives of 
the various denominations. Thus, 
the Radio Church supported 
and was supported by existing 

The stenographic force employed at Station WOAI% 

Hon. W. A. Fraser, Sovereign of the Woodmen of the 
World, the insurance- organization which operates 

Station WOAW 

churches. The clash of the Radio 
Church and other churches never 
materialized. 

The second problem proved 
equally simple. In order to make 
the religious services acceptable 
"to the world," speaking in radio 
terms, Mr. Fraser decided to 
broadcast in addition to the serv- 
ices by various denominations in 
the evening, an interdenomina- 
tional service in the morning. 

There was a second reason for 
the morning services. It was a 
psychological reason. Mr. Fraser 
believed that religion makes its 
strongest appeal in the morning, 
when our senses have been re- 
freshed by a night's rest, when we 
are vitally awake to the world 
around us, and when we are sus- 
ceptible to deeper and more funda- 
mental subjects of thought. And 
Mr. Fraser's judgment has since 
been verified by the fact that, re- 
gardless of the extraordinary 
character of the men who conduct 
the evening services, their listen- 
ers invariably react most favor- 
ably to programs with short ser- 
mons and varied musical pro- 
grams; while in the morning, 
longer and more sustained ser- 
mons receive favorable comment. 

It was necessary to select a 
man of powerful personality for 
the morning (Continued on Page $0) 



2U RADIO IN THE HOME 

Radio in the Korne and in[veyPoom 
ELECTRICAL men are in 

general familiar with the 
"convenience- outlet" idea and 
have been thoroughly sold on 
the desirability of having elec- 
tric service available at con- 
venient points all throughout 
the average home. 

But with the coming of radio 
a new kind of convenience out- 
let has made its appearance - "radio 
outlets" of the familiar standard telephone - 
jack type, for distributing radio music and 
entertainment to every room in the house. 

Think for a moment, just what it means 
to have such a wiring layout for dis- 
tributing radio to the individual rooms 
of a home. 

The children in their upstairs nursery 
can have bedtime stories delivered light to 
their own little beds. After listening to the 
tales of the._ Star Man and 
Billy Cottontail, they drop 
off to sleep to the strains 
of distant melody. And, 
knowledge of the fact that 
the Bedtime Story Man tells 
his delectable tales on a 
schedule by the clock, means 
promptness in getting to 
bed "right on the minute," 
so that no word will be lost. 
A special switch, down- 
stairs, cuts off the nursery 
circuit, after the hour when 
little eyelids should be 
closed. 

And for the older people 
in the family who prefer to 
retire early to the privacy 
of their own rooms, yet dis- 
like to be shut out of the 
cheerful music and interest- 
ing addresses coming in 
over the radio in the living 
room -the whole evening's 
program can be carried up- 
stairs and alongside easy - 
chair or bed, so that com- 
fortable deshabille does not 
interfere with sharing the 
music being enjoyed below. 

And for the maid- of -all- 
work who, the dinner dishes 
done. ascends to the barren 
comforts of her attic cham- 
ber -that attic instantly be- 
comes an anteroom of the 
liveliest jazz ballroom in the 
distant metropolis, so that 
even "going out to the 
movie" will, for her. lose 
much of its appeal. Where, 
indeed. is the housewife or 
householder who would not 
authorize any reasonable ex- 
pense that will more tight - 
1v secure Katie, Olga or 
Hilma? 

And when bedtime for the 
whole family comes, it is not 
so hard to tear away from 
those "beat programs of the 
evening" of t h e distant 
broadcasting stations which 
always come in clearest 
after midnight - if every 
one in the family knows that 
these concerts will follow 

WHEN one magazine copies word for word an entire article that is 
some- 

thing out of heyou ordinary. 
depend 

That 
upon 

the 
that 
casethat with the 

article 
story and 

the pictures which I -am reprinting here. 
This story shows how a whole house can be wired so that people in any 

room can have the pleasure of listening to radio concerta. The article and 
the pictures appeared in the December issue of "Electrical Merchandising" 
under the title of "Multiplying the Pleasure of Home Radio." I am repro - 
ducing them here by per,disaion of "Electrical Merchandising" and I With 
to acknowledge the courtesy of Mr. Maurice Clen +enta, of that publication, 
in furnishing me with the photographs and diagram. H. M.N. 

him or her to bedroom and guestroom, so 
that one's last drowsy memory between 
cool coverlets is of "Indiana Moon" or "The 
Golden Shore." 

Right here, of course, it should be ex- 
plained that the secret of letting the fam- 
ily "go to sleep by radio" is a clock switch 
(of the type used on electric cookers), 
which is inserted in the A battery circuit, 
and opens that circuit after the lapse of 
any pre -determined time, from 10 minutés 

to two hours. ror the women- 
folk who are usually at home all 
day long, radio throughout the 
house offers relief from tedium 
of household tasks, kitchen 
work, sewing, etc., when those 
hours can be lightened with the 
music of a metropolitan concert 
or lecture -which would other- 
wise take half or a whole day 

to attend ! How all the possibilities de- 
scribed have been actually worked out in 
a small home in the suburbs of New York 
City, is shown in the accompanying pic- 
tures and diagram of the radio secondary 
circuits in use in the home of the editor of 
Electrical Merchandising, at Bronxville, 
New York. 

The various house circuits are con- 
trolled by a group switch, which short - 
circuits the lines not to be operated. The 

plug which feeds this house 
circuit can be plugged into 
the radio set directly, for 
operating headphones only, 
or can also be plugged into 
a jack on the amplifier, 
when it is desirable to build 
up volume for the loud 
speakers in the v a r i o u s 
rooms. 

All the circuits are in se- 
ries, with short -circuiting 
jacks, except the pair feed- 
ing the various bedrooms, 
which is a pair in the 10- 
wire cable for the various 
house intercommunicating 
telephones. Outlets tapped 
from this pair are bridging 
connections, with jacks that 
remain open -circuited on re- 
moval of the plugs. 

The "radio outlets" as im- 
provised, consist of standard 
jacks mounted in single -hole 
switch faceplates. These 
plates are made for use with 
switches having one push- 
button (one push to light 
and one to extinguish), and 
are available from jobbers' 
stocks on special order. The 
hole exactly fits the stand- 
ard jack. It is surprising, 
however, that no regular 
wall -type "radio outlet" has 
so far been placed on the 
market. As the desirability 
of "radio throughout the 
house" becomes known to 
the present 7,090,000 broad- 
cast listeners, there should 
be a real demand for such 
"radio outlets." 

At all points for inter - 
connection in the Bronxville 
house, standard multi -jacks 
and duplicating plugs have 
been used, affording the 
greatest flexibility of con- 
nections. But the prayers 
of millions of future lay- 
men broadcast -listeners will 
doubtless go up to the radio 
manufacturer who replaces 
the present (to the layman) 
complicated system of bat - 

(Continued on Pam. 461 

Radio ou t/e/ 
guest bedroom 

U 

Radio ou / /et 
moiag room 

Pad/6°01e/ 
bedroom 
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bout/e/ 
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Radio outlet 
by kitchen sink 

Nursery out.e's 
headphones 

Phonograph 
peo 

dining room 

Head phones 

C/ccF s nJCh 

Ampi ter 

Layout of radio distributing circuits and 
"radio outlets' in the home of the editor 
of Electrical Merchtnldising at Bronx - 

Boaemenf vile. N. Y. "Radio outlets" for operat- 
e ing loudspeakers or headsets are pro - 

vided in every room. including nursery. 
guestroom, bedroom. maid's room. 
k.tchen, dining room. etc. The house 
circuits can be plugged at will directly 
onto the radio receiving set, or onto 

the ampl tier for building up volume to operate loudspeakers in 
'he various looms. The nursery can be shut -off separately from 
the rest of the rooms. A clock switch enables the whole system 
to be left running for a predetermined length of time so that the 
iamily can "go to sleep" to music half a continent away. 

flower 
/aasµvkr 
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Why Not Have Radio in Every Room in Your House ? 

From central receiving set in the living room of the editor 
of "Electrical Merchandising" at Bronxville, N. Y., circuits 

run to loud speakers or head sets on all floors 

MAIDIS 
'JIIV 

LI\)ITLCG 
1V9m' 

GUEST'S IOTIL 

A complete list of rooms in the average 
home in which radio outlets might be 
desirable, .follows: 

Living room Bedrooms Suit-pax/or 
Dining room Guestroom Billiard room 
Kitchen Nursery Porch 
Laundry Maid's roont Work shop 

IlURSEIY 

COTLTkQL BOX' 
OR STAIWAT 

IY THE nursery there is a radio outlet beside each child's bed. By ,Weans 
of switches this circuit and others can be shut off. 

The radio outlet in the maid's room is in the side of her intercommuni- 
cating telephone set. the radio circuit being carried as one pair in the 
house -telephone cable. 

At various points in the living room there are also jacks for headsets, 
in case some of those present wish to read or converse and do not care to 
listen to the power loudspeaker. The outlet at the kitchen sink serves to 
beguile, with music and lectures, the tedious hours of kitchen work. 

Either headsets or loudspeakers can be operated throughout the house, 
and by mean,, of a clockswitch on the main battery circuit. the whole system 
may be left running for any predetermined ame. delivering distant music to 
every room. so that the whole household can retire and fall asleep to music. 

KITGHEIL 
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An Ideal Circuit For the Ducoit Plug 
IT 

KEEPS the average radio editor or 
radio experimenter busy trying to sat- 

isfy the almost infinite variety of condi- 
tions which are met by radio fans all over 
the country. 

I have had. so many demands for a cir- 
cuit which could be used with an indoor 
loop aerial or without any aerial and with 
only a ground connection or anything that 
would get away from the necessity of put- 
ting up an outdoor antenna, which seems to 
be so difficult, that I have paid most atten- 
tion to that kind of circuit in past issues 
and have given a number of them. 

I have, however, had many questions 
from people who can put up short aerials 
which are not very efficient, but who seem 
unable to reach 
a good ground 
connection u n - 
less they lead a 
long wire away 
from the set to 
some water pipe 
or steam radi- 
ator in such a 
way that this 
wire is constant- 
ly getting under 
the feet of peo- 
ple and causing 
trouble. 

This difficulty 
in the ground 
connection is 
most frequently 
met with by peo- 
ple who wish to 
use the Ducon 
plug to screw 
into their electric 
light system and 
use that for an 

aerial instead of the ordinary one. Such 
people usually want their sets placed in the 
most convenient part of their living rooms 
in their homes, and these situations are 
frequently some distance away from radi- 
ators or water pipes and so it is difficult 
to get a, satisfactory connection to the 
earth. 

This matter of getting up a good circuit 
without an earth connection has puzzled 
me for a long time and I was very much 
pleased to receive from a reader a letter 
containing a hookup which he had designed 
to work without any earth connection. 

I immediately took this out to Station 
3XP and there we put the set together and 
found it was everything the reader claimed 

for it. In my estimation it is the ideal Ir- 
cuit for use with a Ducon plug and this en- 
ables the user to operate his set with no 
ground connection and with no outside 
aerial. 

In case you have no electric lights in 
your house, this circuit operates with a 
short indoor aerial with most remarkable 
efficiency. 

I am going to quote the letter in which 
this was sent to me because it has such a 
very human interest touch to it. The 
writer is W. Francis Goodreau, 40 Walling 
Street, Providence, R. I. 

Mr. Goodreau writes : 

"I read your interesting magazine 
quite often and think it a real good one, 

and the articles 
very interesting. 
Was more than 
interested in the 
Flather's l o o p 
circuit published 
in your October 
issue. My reason 
for this is be- 
cause I have a 
set using just the 

.0005 GAL20D VARIABLE 
CONDENSE:: 

.00015 
DURHAM LEAR 
L4 'NM" NS( 1-Z-, 

%2 Good oiu Split Vá1'iometet' Ciicu; 
SCHEMA III, WIR: NG 'MAC'« AM 

B 

Schematic wiring diagram of Goodreau eirw'lt 

same parts. 
I have been 

working on this 
set for six 
months and I'm 
sure satisfied 
with it. Here is 
what I do with 
the set. 

"I reach out 
every night for 
stations within 
sixteen hundred 
miles and if they 
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.0005 MFD. 
VERNIER 

VARIABLE 
CONDENSER 

are on the air I get them. 
I have been doing this 
all summer and am still 
doing it. 

"Set is so selective I 
tune out 500 watt sta- 
tion two miles away and 
bring in distant stations 
on nearly same wave 
length, with no interfer- 
ence. Set uses only an- 
tenna for DX. Ground 
should not be used, how- 
ever. Will work without 

At the top is the picture diagram of the 
Goodreau hookup. Next is the panel as we 
mounted it. To the left is a view of the set 
looking straight down on the baseboard 

from above 

antenna or ground. The set uses only 
WD12 tube and parts listed in récently 
published Flather's circuit. 

"I am a radio experimenter ; have been 
confined to bed for the last three years, 
having been ill seven years, but I design 
and construct radio sets, not for sale, but 
for my own pleasure. I drill all panels, 
etc., while flat on my back, and I sure do 
have a lot of fun. I build all kinds of sets, 
including the Grimes as described in one 
of your past issues. Also tried regenera- 
tion with Grimes, and my advice is DON'T 
DO IT. For a living I write for magazines. 

"If you are interested in this receiver 
please let me know and I will be glad to 
write an article on this set, or should you 
desire I will give you all the dope on it and 
you can build it and describe it to your 
readers. I have several sets now. includ- 
ing a reflex. but this one is my best for 
distance. My list of (Continued on rage 37) 

Above is a three -quarter view 
showing how all of the various instru- 

ments are placed for best results. 
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PHILOMUSIAN CLUB HAS 
WHOLE MEETING BY RADIO 

Members Sit In Clubhouse and 
Homes and Speakers Broadcast 

at Station 
The Philomusian Club conducted its 

monthly meeting by radio yesterday. 
One group of members sat in the chub -. 
house. 3944 Walnut street. and heard 
the reports and addresses from a loud 
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Miss 

Sidney Lear 

1 fold You So , Glubwomoiv 
F COURSE by this time the radio club 

meeting is an old story. It's an estab- 
lished fact. The only uncertainty about it 
is the identity of the club which will broad- 
cast next week. The only thrill is for those 
who have never seen a broadcasting sta- 
tion before and are called upon to conduct 
or speak at the meeting. But consider the 
feelings of one who had something to do 
with bringing about this new kind of 
meeting. 

Suppose, for instance, that you were an 
unassuming, writing sort of person with 
a lot of ideas, some good, some not so good, 
some wild, some tame, some useful, some 
only for personal, private entertainment. 
As that person, you didn't know anything 
about radio this time last year, except that 
it was wonderful. Then, as you learned 
more about it, the ideas began to form into 
line. Radio was so powerful, so marvel- 
ous, but so practical, so useful for people 
who discovered its uses and took advan- 
tage of them. Women, especially, should 

By SIDNEY LEAR 
Miss Lear has been insistrny 80 tong that women 

ought to titre radio to further their clubs' interests 
that I ran hardly blame her for the note of 1 -told- 
you-eo in this article. After months of dreaming of 
radio for women's clubs. Mimi Lear and I got to- 
gether and the result is one of the most succeaaful 
features. that ie now being sent out by station 
WIP in 'Philadelphia -the Women's Club meetings 
held by having the speaker and officers in the studio 
and the members gathered around a receiving set 
in the chub house. 

1 commend this idea to women's clubs in other 
cities as the best possible means of gaining 
champions for themselves among the skeptical and 
eomsnend it particularly to the directors of other 
broadcasting stations as a sure -fire method of 
getting publicity in the newspapers when things 
are otherwise rather slack and it is hard to get 
the activities of the station printed. S X y 

be interested in it, you thought, and so you 
gave them some of your ideas on the sub- 
ject. 

The thought of women very naturally 
led to the field of women's clubs and you 
found it a most promising one for radio. 
It was so big, so ready for suggestions and 
so receptive. And there were so many, 
many ways in which it could broaden it- 
self, spread its influence, enlarge its mem- 
bership, better its impression upon the 

world by means of radio. Indeed, it 
seemed to you that the possibilities were 
unlimited if two such powerful, vital things 
as radio and women's clubs could be 
brought together. 

So, you wrote a story for Radio in the 
Home, telling, in the form of semi- fiction, 
a number of ways in which you thought 
club women might use radio. You looked 
them over after they were written down, 
tried to think about the story as if it had 
been written by somebody else, and, in 
spite of being a very critical person, 
couldn't see why they weren't perfectly 
good, practical, useful ideas. Having had 
success with that "best pal and severest 
critic," yourself, you called on what you 
modestly refer to as the practical side of 
your imagination and wrote another story, 
telling some more things for club women 
to do with radio. showing how these same 
club women might carry on their work of 
help for others in connection with the 
broadcasting stations, from the production 
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end of the aerial. It seemed perfectly pos- 
sible, decidedly plausible, and you knew 
that as far as thè broadcasting stations 
were concerned, entirely acceptable. 

Well, that was all right, but, of course, 
you were writing entirely in the dark. 
You felt that you were not going in the 
wrong direction, and the genial editor of 
Radio in the Home hadn't started to make 
faces at you when he saw you on the street. 
but still you couldn't be sure. You had 
never had any proof that the women to 

But, to let you go back to your own in- 
dividuality, you do know about the radio 
club meetings, don't you? Well, they're 
perfectly delightful. The first one that I 
attended was at the Philomusian Club, 
Fortieth and Walnut streets, Philadelphia. 
It was a regular stated meeting, every- 
thing quite as usual, except that the read- 
ing of the minutes and the treasurer's re- 
port were omitted, on the president's plea 
that they were "family affairs and not to 
be discussed in public." 

table at one end, and near this stood a ma- 
hogany tea wagon temptingly set with tea 
cups and a huge vase of yellow chrysan- 
themums. Some of the ladies were knit- 
ting, a group near the door were convers- 
ing in quiet tones, the whole scene looked 
like an afternoon tea of informal nature 
at which the "eats" had not as yet been 
served. 

But there were three men present. 
One of these came forward at a few min- 
ides to three, lifted one drop leaf of the 

In the Philomusian Club house sat the members of the club about the beautiful mahogany radio tea wagon, through which they 
listened to the speakers at the club meeting held by radio. This photograph is by courtesy of Durham & Company, who furnished 

the tea wagon that afternoon 

whom you addressed your stories didn't 
feel convinced that the ideas you had pre- 
sented were some of your not -so -good, wild 
ones. 

Imagine, then, still as the Unassuming, 
Writing Sort of Person, the thrill of dis- 
covering that not only had the clubwomen 
heard your impassioned pleading, but they 
also had accepted your radio idea and were 
holding their regular club meetings by 
means of it! You really, in the emotion 
of the moment, felt sorry about Columbus -if only radio had been known in his time 
so that he could have broadcast back to 
Isabella, "I told you so!" 

There was a gracióus introduction by 
the president, Mrs. Montrose Graham Tull, 
after which the chairman of each commit- 
tee explained the work under her care, and 
there were solos by a gifted member of the 
club. George Wentworth Carr gave an 
address on Philadelphia's Sesqui- Centen- 
nial celebration. It was all quite formal - 
and just as clear and distinct as if the 
speakers had been right in the room. 

It didn't look like a club meeting, 
though. The members were sitting in 
rnmfortable chairs about a large home- 
like room, pleasantly furnished. There 
was a fireplace at one side of the room, a 

tea wagon, fussed around a bit with his 
hands and stepped back. Almost imme- 
diately a man's voice was heard, apparently 
from nowhere -the voice of the editor of 
Radio in the Home -announcing that this 
was Station WIP, Gimbel Brothers, in Phil- 
adelphia, and that the president and chair- 
men of committees of the Philomusian 
Club were there at the studio and would 
broadcast their regular meeting under the 
auspices of this magazine. 

All the formality was at the studio - 
even the applause after the speeches. At 
the club all was easy. informal, comfortable 
and cozy. Nothing interrupted the speak- 
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ers, yet if one member wanted to tell 
another that her hat was on crooked, or 
that it was good looking, or that she didn't 
like the one on the member across the 
room, she could do so, and did, without 
causing any flurry or uneasiness. Indeed, 
when the second of the men took command 
of the room and shooed the ladies up to 
group around the radio tea wagon for a 
flashlight picture, taken by the second man, 
they shooed obediently, took their places, 
gave involuntary little cries of shock when 

which always helps every organization ex- 
cept a secret society, the involuntary new 
membership campaign which this amounts 
to, the ease and comfort of the meetings. 
But there are many more which do not ap- 
pear on the surface for your consideration 
of them. For example, it wasn't a particu- 
larly pleasant day, the afternoon of the 
Philomusian Club meeting, and there were 
not more than twenty members present. 
But there must have been any number con- 
fined to the house by slight colds, household 

you do by telling about it in a way that will 
reach many homes and lots of persons who 
would glance over your letter of personal 
appeal and throw it away. You don't have 
to have your own radio set. The Philo- 
musian Club has no set of its own, the 
radio tea wagon was donated for the occa- 
sion. The Woman's Club of Chester, which 
broadcast a meeting the week before, is 
fortunate in having for its chairman of 
art and literature Mrs. H. Weston Taylor, 
whose husband is a radio fan. He loaned 

Mrs. Tull. president of the Philomusian Club, seated at the studio with the speakers gathered around her, and George Wentworth 
Carr, the special speaker of the afternoon, directly behind her. T his picture was made in the studio of Station WIP 

the explosion went off, and the speakers 
spoke calmly on, and nobody missed a word 
of what they were saying. 

It was rather amusing -to the un- 
assuming, etc., at least -to hear one of the 
speakers at this unique meeting say that 
Philadelphia was such an enemy to any- 
thing new! There wasn't anything newer 
at that moment than just exactly what was 
going on there and then, and Philadelphia 
is the first city to try it out. 

The trial has certainly been a success, 
to judge by the enthusiastic remarks made 
about these meetings. There are so many 
obvious advantages, such as the publicity 

responsibilities, etc., who could take just 
as active a part in the meeting by listening 
in over their own radio sets. And I don't 
doubt for a second that they were 
listening in. 

"Well, of course," you may object, 
"this may be a wealthy club, able to equip 
its clubhouse with an expensive radio set. 
But ours is small and we have other things 
to use our money for." 

That is all the more reason for you to 
make use of this means of advertising your 
club. Broadcast your needs of members,. 
workers and money. Prove the good work 

his big, set and his services in tuning in for 
the afternoon of their meeting. Somebody 
among your membership must have a set 
which you could have for one meeting. 

In some communities advertising 2n 
this way is really a necessity if the mem- 
bership is to be enlarged to include a cer- 
tain two classes of women. Just saying 
you have a wonderful club and do so much 
and have such good times will not convince 
them. The cry of one is, scornfully, 
"Women's clubs! Not for me! Just a lot 
of uninteresting women sitting around 
chattering because they haven't enough to 
do at home to keep (Continued on Pape a8) 
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idio in Surroundings e5 
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In the home of Dr. William H. Bristol, at 
Waterbury, Conn., radio finds the kind of sur- 
roundings which this magazine has for some time 
been advocating. Here we have the radio set 
designed, built and installed in such a way as to 
be an integral part of the beauty of the home 
itself. We have no network of wires to gather 
dust nor do we have any of the usual careless 
looking job that has for so long a time made 
the woman of the home antagonistic to radio. 
Installed in this way, radio becomes part of the 
home furnishing and the woman of the house, 
instead of being antagonistic to it, becomes proud 
of it. Below is an exterior view of Dr. Bristol's 
home, above is an interior of the room in which 
the radio is installed, and to the left is a close - 

up view of the radio set. 
Photo courtesy of the Bristol Company 

7119111V-,111411F- 
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The "C" Battery Cuts Down 
Your "B" Battery Expense 

Dobilier 
Micadon 

4, F. the filaineat termine of the rrid -leak it thonrn r 
sternal to the negative ride of tie tabe. Oneatioaelly bene, 
renale are obtained by r.aaetting the srid.leak terminal to 

the potirire ride of the tabe 

The Variadon a 
Variable Grid Leak 

DIraTLIEH 
DUCON 

TM Stand and 
Sacket Plan 

DIIHILIEH 
DIIRATRAR 

Radia. 
rraaaaney 

Transformer 

DIIII LIER 
YICADOH 

Mae Standard 
Pined 

Condenser 

BETTER than the average variable 
grid leak and a fixed condenser in a 

grid circuit are the Variadon, the Dubi- 
lier variable mica condenser and a fixed 
resistance. 

Better because it is difficult to control 
the resistance with the average variable 
grid -leak, but certain and easy to control 
the capacity of the grid- circuit with the 
Dubilier Variadon. 

So, used with a fixed resistance, the 
Dubilier Variadon greatly increases both 
the selectivity of the set and the volume 
of the signals. Thus disappear the diffi- 

culties experienced when poor variable 
grid -leaks are used. 

Because of its compactness the Dubi- 
lier Variadon readily finds a place in the 
average cabinet. It is no larger than an 
ordinary dial. 

Price $2.50. At all good dealers 
Write for further information. to Department 110 

Dubilier Condenser and Radio Corporation 
48-50 West Fourth Street New York 

DUBILIER 
T DEVICES 

This panel used in proving the value of a "C" battery. This panel was 
seen at all the radio shows and the article which follows was the speech made 
by, the demonstrator. The letters on this picture are explained in the text. 

THE talk of a demonstrator at a radio show must be mighty good to induce a 
hard.boiled magazine editor to have stenogre 4ic notes made of it and print it. 

Yet that is exactly what I am doing here. 
At the three radio shows this post month I was struck particularly with the 

interest shown by the crowds gathered in front of the exhibit of the National 
Carbon Company. This exhibit was a huge panel on. which were mounted various 
measuring instruments. switches and bulbs. The demonstrator. F. T. Bowditch, 
stood in front of this and before him was the kind of microphone !F) we use 
in broadcasting stations. Abòve him was a horn and behind the panel was a power 
box so connected that he could speak in the most ordinary tone of voice and yet 
the microphone, picking up Ms voice, and having it amplified thìough the power box. 
threw it out of the horn so that it could be heard by all of the crowd in front 
of the panel in spite of the noise that went on at the different shows. 

This talk given by Mr. Bowditch is the best lesson that I have, euer heard for 
the novice in the use of the "B" battery and the "C" battery. 

Let me say for the novice who knows nothing whatever about radio terms that 
he will find in this talk the words "volt" and "voltage" and the words "ampere" 
and "milliampere." 

These are very easy to understand. Simply consider an electrical battery to be 
a tank or reservoir of water. Then. when you see the word volt. simply imagine 
that it means pounds pressure coming front this water tank, and when you see the 
word ampere or milli -ampere, simply consider that it means quarts or gallons 
flowing from this reservoir. 

In other words. the volt is merely a measure of electrical pressure and the 
ampere is merely a measure of electrical quantities. The milliampere is one one- 
thousanth of an ampere. You need not bother to know _how much an ampere is 
just ao long as you understand that it is a comparison of the amount of electricity 
drawn from a battery and that voltage is the comparison of the pressure which is 
forcing the current along the wire. H. M. N. 

WE have here a panel designed to 
show you how to get the most out 

of your "B" batteries by showing the 
effect of different factors on the 
amount of current drawn from the 
"B" batteries in your radio receiving 
set. We will demonstrate partic- 
ularly the effect of connecting a "C" 
battery in your set which of itself fur- 
nishes no current, but still makes your 
"B" batteries last much longer and 
improves the quality of your reception. 

In the center of the panel we have 
mounted two each of the three most 
popular dry-cell receiving tubes, the 
WD -11 or 12, the UV -199 and the 
UV201 -A. Immediately below each 
one of these tubes is a small knife 
switch, by means of which that tube 
can be thrown in or out of the cir- 
cuits in our panel. 

In the upper left hand corner of the 
panel is an ammeter (A), which shows 
the current furnished in the filaments 
of the different tubes by these "A" 
batteries at the bottom of the board. 
In the upper right hand corner of the 
panel is a voltmeter (C), which reads 
that portion of the "A" battery volt- 
age impressed across those filaments. 

On the two shelves at the right we 
have four of our 221/2 -volt Ever -ready 
"B" batteries in the new metal case 
(E). These batteries are connected in 
series to give ninety volts, and imme- 
diately below those shelves is a switch 
(H), by means of which these bat- 
teries may be connected in steps of 
221/2 volts into the plate circuits of 
any of the tubes. The current deliv- 
ered by these batteries will be regis- 
tered on the large illuminated scale 
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milliammeter (B) in the center of the 
panel at the top. That meter reads 
the current furnished by the "B" bat- 
teries to the plate circuits of the dif- 
ferent tubes. 

On the shelf at the left (D) we have 
two of our Ever -ready 41/2 volt "C" 
batteries connected in series. Each of 
these batteries has a 3 and a 4% volt 
tan, so that by using the switch just 
below the shelf (G) we can insert 
these batteries in steps of 3, 41 or 7% 
volts into the grid circuits of any of 
the tubes. By means of a third bat- 
tery, a reversed, that is, positive "C" 
battery voltage of 11/2 volts may also 
be inserted into these grid circuits. 

The first thing we want to show you 
is the effect of the number of tubes 
you have in your set on the amount 
of current drawn from your "B" bat- 
teries. The more tubes you have in 
your set, the more current you draw 
from your "B" batteries and the 
shorter their life will be. Two tubes 
operating at the same plate voltage 
take just twice as much current front 
your "B" batteries as one tube takes, 
so that two tubes will run down your 
"B" batteries just twice as fast as 
one tube will. 

One WD -12 tube at a plate voltage 
of 90 draws a little over 4 milli- 
amperes from your "B" batteries 
while two WD -12 tubes at the same 
plate voltage take just-twice as much, 
or almost 9 milliamperes. Two of 
these tubes will. therefore, run down 
your "B" bateries just twice as fast 
as one tube will. 

The same thing applies to the ÚV- 
199 tubes. One UV -199 with 90 volts 
on the plate draws four milli- 

amperes from your "B" batteries. 
Two UV -199 tubes draw twice as 
much. or 8 milliamperes; so that the 
more tubes you have in your set, 
the more current you are going to 
draw from your "B" batteries and the 
shorter their life will be. 

Now we will take the UV -201 -A 
tubes. One UV -201 -A at the same 
plate voltage of 90 draws 5% milli- 
amperes from your "B" batteries, 
while two UV -201 -A tubes draw twice 
as much, or practically 11 milli- 
amperes. Again we have demon- 
strated that the more tubes you have 
in your set the more current you are 
going to draw from your "B" bat- 
teries, and the shorter their life 
will be. 

In passing, we wish to call your at- 
tention to the fact that these 201 -A 
tubes are operated by Radio "A" dry 
cells -not a storage battery. You 
will find that it is more economical 
as well as more satisfactory to use 
dry cells for one or two 201 -A's than 
a storage battery. If you have three 
or more 201 -A's you will probably 
prefer a storage battery. 

Another thing that affects the life 
of your "B" batteries is the kind of 
tube you are using in your radio 
receiving set. The more powerful the 
tube, the more current it draws from 
your "B" batteries, and the shorter 
their life will be. 

We take one WD -12 tube, 90 volts 
on the plate, and we draw approxi- 
mately 4 milliamperes from our 
"B" battery. We take one UV -199 
tube at the same plate voltage, and 

(Continued ea Page SS) 

c/n an easy chair 
at home MAGNAVOX 
gives you the melody 
of conce# and opera 

SAFELY encased within the 
Magnavox Reproducer is an 

exquisitely sensitive device which 
re- creates, in pitch, quality and 
volume, every element of the 
original broadcast music or 
speech. 

So perfect is this device that 
the word "Magnavox" has come 
to mean true radio reproduction 
the world over. 
Magnavox Reproducers: Ml (for 

dry battery sets); R2 and R3 
(electro- dynamic) $35 to $60 

Magnavox Combination Sets: 
electro- dynamic Reproducer 
with one or two stages of 
amplification $59 to $85 

Magnavox Power Amplifiers: 
may be had in one, two or 
three stage (audio- frequency) 

$27.50 to $75 

Magnavox Products are for 
sale at good dealers everywhere. 
Write for Magnavox Catalogue. 
THE MAGNAVOX CO. 

Oakland, Cal. 
Now York Deco: 370 SEVENTH AVE, 

Perkin. Electric Limited: 
Toronto, Montreal, Winnipeg 

Canadian Diatrlbntur. The popularity of the "C" battery demonstration was slwwn by the, 
crowds which were always gathered in front of the .panel. 

or every 
.necei1tin3 Set 

there is cI 

MAGNAVOX 
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ENTHUSIASTIC test i- 
mony straight from an im- 

partial authority. Re- Produc- 
tion is a fact. The delicate 
overtones which give music its 

roundness, resonance and tim- 

bre, are faithfully re -born 

through the modern magic of 

the exclusive "double dia- 
phragm" feature. This ex- 

tremely responsible device is 

adjustable to the exact re- 

quirement of your set and 
individual receiving condi- 
tions. Write for Illustrated 
Booklet "M." 

Atlas Loud 
Speaker Unit 

With Phonograph Attachment $13.50 

Without Phonograph Attachment.... $12.50 

Letters From Users 
Requested 

What have you accomplished with your 
Atlas Amplitone 7 Tell us about it. 

Sole Canadian Distributors 
The Marconi Wirele Telegraph Company 

of Canada, Limited 

/Ask Your Dealer 
fee a 

Demonstration 

List Price 
Oemp1.te 
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Co. Inc. 

Largest Congregation in the World 
(Continued From Page 19) 

services. a man who could give his 
personal attention to the task aá 
building up a great congregation and 
holding it together. The man must 
also possess a magnetism that could 
cross great distances of space and 
carry a deep religious message with 
convincing power. In selecting the 
Rev. R. R. Brown Mr. Fraser again 
proved the depth of his vision. Dr. 
Brown is pester of the Omaha Taber- 
nacle, 2006 Douglas street, Omaha, 
and superintendent of the Western 
District of the Christian and Mis- 
sionary Alliance, a world -wide inter- 
denominational organization. 

As a speaker, he has a national 

eleven and a half degrees from 
North Pole." 
(Signed) DONALD McMILLAN. 

Woodmen officials wired Barnesly 
to ask McMillan by wireless to report 
on special religious services to be 
broadcast Sunday morning and eve - 
ning from WOAW, dedicated to Mc- 
Millan ana his daring crew. 

Thus the message of the radio 
church has penetrated into the frozen 
regions eleven degrees from the 
North Pole, giving this brave crew 
of explorers the spiritual comforts 
of a genuine church service, bringing 
to them the encouraging message of 
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t The certificate given by Station WOAW to listeners -in who 
become members of the largest church in the world 

reputation. It is due to his efforts 
and his magnetic personality, that 
the radii church has reached its pres- 
ent size and scope. 

What that scope is can be illus- 
trated by the following telegram re- 
ceived by Station WOAW from Jack 
Barnesly, operator of the American 

ti Radio Relay League at Prince Rupert, 
r B. C., Canada, who caught the mes- 

sage from Donald Mix, radio oper- 
ator on the Bowdoin: 

"Refuge Harbor, Greenland. 

i 
F1"Deeply appreciative of chapel 
service of Bethany Presbyterian 
Church, Council Bluffs, Iowa. 
Heard every word. Music excel- 

,- 
. 

lent. Would appreciate special 
service for myself and men. We 

` are frozen in the ice in schooner 
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BOwdotn to North Greenland, 

Multiple Electric Products 
ORANGE ST.. RADIO DIVISION NEWARK, N. J. 

have 

their distant fellowmen, and closing 
the gap of that mighty stretch of 
space between them and civilization. 

But even in localities of so- called 
civilization there exist extreme con- 
ditions of isolation. To these places 
the services from Station WOAW 
bring a hopeful message. There are 
many cases, but lack of space makes 
it impossible to go into details. 

However, in one case a congrega- 
tion has been organized twenty miles 
from a church and thirty miles from 
a railroad station. In another small 
town, where a church was pastorless, 
a receiving set was installed and a regular attendance to the WOAW 
morning services was instituted. 
Firemen and railroad agents pass the 
lonely hours by listening to these 
services. 

There are a lot of people technic- 



RADIO IN THE HOME 31 

ally known as "shut -ins" who have 
found the radio to be a Godsend in 
their lives. From a letter written 
by a lady ninety years of age I quote: 
"I have been a complete shut -in with 
rheumatism, from all the privileges 
and pleasures of the outside world, 
and, being quite hard of hearing, I 
have not been able to meet with the 
people of God in over fifteen years: 
but I must say that last Sabbath 
I was permitted to enjoy a 'grand 
feast.' I sat down by the radio and 
listened. They were singing. I kept 
listening. Oh, how beautiful the 
music sounded! It floated into my 
listening ears from Station WOAW." 

Another letter from Fort Madison, 
Iowa, from an inmate of a penal 
institution, states: "I assure you 
we enjoy the services, and often have 
requests from some of the men that 
they be advised when your services 
are being given. We enjoy hearing 
of the letters and messages you re- 
ceive from aged and infirm people, 
and we speculate how wonderful radio 
must seem to those old people." 

In fact, there is no limit to this 
phase of radio church services. I have 
personally read almost a thousand sim- 
ilar letters from all places and all 
types of people, all expressing appre- 
ciation and gratitude. Grocery stores, 
pool halls, cigar stores, garages, 
hotels, hospitals, telephone companies, 
penitentiaries and steamships are all 
places of reception. Cripples con- 
fined for many years, and even par- 
tially deaf people, have been heaped 
by these religious services. Recently 
in Omaha a woman who had been 
almost totally deaf for thirty -five 
years placed her ear trumpet to the 
loud speaker and was surprised to 
hear clearly the sermon of Dr. R. R. 
Brown. 

One outstanding fact in regard to 
the attitude of listeners to these 
church services may bear mention. 
The interest in these services has 
grown from one of mere curiosity to 
a sincere and profound devotion. 

Darwinism has often been the 
casus belli between religion and sci- 
ence. Religion, it is averred, con- 
flicts with science. But not in Mr. 
Fraser's opinion. He believed that 
science and religion should be mu- 
tualized, and by constructing Station 
WOAW in the most scientific man- 
ner possible he turned the trick. By 
the aid of expert radio engineers, 
using the best modern equipment, the 
Woodmen of the World radio station 
was so scientifically built that it is 
no wonder its warm religious serv- 
ices penetrate to the frozen northland 
in the region of the North Pole. 

Let us now visit the studio of 
WOAW. It is in this room that he 
artist plays her music, or the speaker 
gives his oration, and it is this room 
on which depends the success of the 

station and the quality of that which 
is broadcast. 

This room must be so designed that 
there will be no reverberation either 
from the walls, the ceiling or the 
floor, so we must put a protection, or 
sound insulation, over the walls, ceil- 
ing, floors and windows. We do this 
by stretching cotton flannel (woolly 
side out) one -half inch from the walls 
and ceiling. Over this we stretch a 
layer of velvet (pile out) over the 
walls and ceiling. The windows must 
be heavily draped, the lighting fixtures 
covered with silk, the chairs must 
have slips and the piano should be 
heavily scarfed. 

The reason for this may not be ap- 
parent to some. However. when you 
take into consideration the fact that 
every sound produced in that studio 
is amplified sometimes as high as 
9,000,000 times, you can easily per- 
ceive that any reverberation or echo 
alone would reach the proportion of a 
cannon roar, and so would have a 
tendency to spoil the true quality of 
any music produced within the room. 

As an illustration: Those of you 
who have ever been in a cave or deep 
well, or cistern, or tunnel, or large 
auditorium will know that if one 
shouts to another the echo thus 
started will make it practically impos- 
sible to understand what the person 
was trying to say who was shouting. 

Thus, the acoustic character of the 
studio is entirely reversed in princi- 
ple to the acoustics of churches, thea- 
tres and forums. When one speaks, 
the voice sounds flat and dead. This 
was an obstacle for the church serv- 
ices, as it often takes the heart out 
of a performer to hear these dull 
quality tones. But it was by this 
non -reverberating condition of the 
studio that it became possible to send 
out into the world the human voice 
charged with all the original fire and 
magnetism of its speaker. It was 
through this deadness that the words 
were given life. 

Science thus contributed to the task 
of spreading the gospel. The unique 
factor in these sacred services is that 
they are broadcast direct from the 
scientifically and chemically treated 
studio of station WOAW. There is 
no remote control as in the case of 
religious services broadcast by many 
other stations in the United States. 

The sleeping giant is publicity, or, 
rather, was; because the Woodmen of 
the World have awakened him. When 
the first radio wave rushed forth upon 
the ether from WOAW on the mein - 
orable night of April 2, no one really 
dreamed of the immense amount of 
reaction it would create. 

But the "boomerang" has been ter- 
rific. When I speak of boomerang, 
however, I do not mean an unwel- 
come come -back. It was something 
wished and hoped for. During the 
early days of broadcasting, a force 
of ten telephone girls, fifteen typists, 
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MU RAD RECEIVER 
MA ^ 15 

THE HORIZON of the radio art 
extended and broadened by this new 

perfection of radio reception -the 
more versatile, more simply operated 
receiver, Mu -Rad MA -15. Many im- 

portant refinements- plug -in type radio 
frequency transformers so that the MA- 
15 can be accommodated to any future 
changes of wave lengths or tubes, volt- 

meter for instantaneous readings of "A" 
or "B" batteries, new type vernier dials, 
operated by cams to eliminate back -lash, 

no other aerial than a 2 -foot loop needed, 
and a wave length switch for bringing 
in short wave stations. Solid mahogany 
cabinet, with an engraved Formica 
panel. The MA -15 anticipates every 

possible use and requirement. Guaran- 
teed range, 1.000 miles using 2 -foot loop. 

Another New MU -RAD Receiver -MA -17 
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Panel- mounted volt -meter for quick reading of 
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fitted into top and compartment in base for "B" 
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half a dozen stenographers and nu- 
merous other general employes were 
necessary to cope with the enormous 
volume of communication by tele- 
phone, telegram and mail. 

In several months over three hun- 
dred thousand pieces of mail were 
sent out from the Woodmen of the 
World headquarters relative to the 
broadcasting station. 

Shortly after the commencement of 
WOAW programs, the insurance or- 
ganization started publication of 
"The WOAW Radio . Bulletin," a 
newsy, four -page paper which was to 
be sent every two weeks to all radio 
fana who wrote for it. But. when 
more than 100;000 requests had been 
received in a short while, and others 
kept pouring in steadily, the execu- 
tives of the Woodmen of the World 
decided it was inadvisable to carry 
out the intended general distribution 
of the Radio Bulletin. Too much 
"overhead "! Consequently, this neat, 
interesting publication is now con- 
fined to a 5000 circulation and is 
mailed out semi -monthly, containing 
two weeks' programs in advance, as 
well as pictures of the various artists 
and brief descriptions of their work 
and professional careers. It is dis- 
tributed to newspapers, magazines, 
public institutions and more than 
3000 artists who have contributed to 
WOAW programs. 

Certainly you must give the public 
what it wants. In the long run the 
public knows best. As judged from 
the experience with the Radio Bul- 
letins, Mr. Fraser knew that the pub- 
lic wanted something from WOAW 
more tangible than songs, stories, 
speeches and instrumental selections. 

So, every person who had listened 
to at least three church services and 
who wished to become a member of 
the Radio Church of the World, writ- 
ing to the Woodmen of the World, 
received a beautiful certificate of 
membership. This certificate was a 
genuine work of art designed and 
drawn so that it would be suitable 
for framing and hanging in any 
home. And it proved a popular sou- 
venir. More than 21,000 of these 
certificates have been presented. 

But affiliation with Station 
WOAW's Radio Church was inade- 
quate in many ways. There were 
thousands of fans who did not belong 
to the church who wanted to affiliate 
with the station in appreciation of 
its nightly programs, especially its 
dance affairs; for every Friday eve- 
ning was official dance night for Sta- 
tion WOAW. The radio dance craze 
became so popular that dance -hall 
managers were writing to WOAW 
offering substantial sums of money to 
arrange dance programs at special 
hours. But WOAW was not a capi- talization scheme. 

For these dance hounds and .ia'z 
panegyrists, it organized the WOWL 
CLUB. The WOWL CLUB signified 
a "Woodmen of (the) World LIS- 
TENER." 

The entire country was divided 
into Antennas. Each Antenna had 
a regular set of officers, on a de- 
scending scale from Grand Oscillat- 
ors, Galenas, Generators, Crystals, 
"Mikerophones," to ordinary Wowl's. 
Membership cards, signed by W. A. Fraser the Great Grand Generator of 
the International Order of WOWLS, 
were sent to each individual who ex- 
pressed a desire to become a WOWL. 
It was the duty of a WOWL to report 
weekly to the station. 

So popular did this organization 
become that it was necessary to form 
a Junior WOWL Club for youngsters 
under twelve. 

In this way through the Radio 
Church Certificates and WOWL Club 
cards, WOAW succeeded in making 
thousands of individuals feel that 
WOAW was as much their station 
as it was the Woodmen of the 

World's. From the reports and let 
ters of these affiliated fans it learne.. 
just what the public wanted or di' 
not want. And it built up a mass of 
followers to such an extent that when 
the Buffalo Register recently con- 
ducted a voting contest to determine 
the ten most popular stations in the 
country, WOAW was on the list. This 
achievement in little more than six 
months' time is truly remarkable. 

It would be an anachronism to say 
that WOAW is putting Main Street 
on the map; but it is absolutely con- 
ceded that it is putting the small 
town on the air. It is fast dispelling 
the idea that Main Street is the small, 
provincial self -centered "hick" town 
that Sinclair Lewis spanked acros, 
his knees in his famous novel, "Mai.: 
Street." 

One hundred and forty towns withi' 
a radius of one hundred and twenty 
five miles of Omaha are broadcastint 
programs from WOAW in a sple- 
didly successful manner. Towns lit 
Council Bluffs, just across the "B: 
Muddy" Missouri; Fremont, Lincoln 
Clarinda, Iowa; Grand Island; Sher. 
andoah, Iowa, and hundreds of others 
have been giving the world a surpris- 
ing ouality of music, ggood humor. 
vocalizations and orche81Yhtions. 

Some of the performances of Main 
Street talent rank with the best put 
forth by Chicago, New York or San 
Francisco. and any time you visit 
the WOAW studio at Omaha, Nebr., 
they will show you letters from New 
York, Philadelphia, St. Louis, Pitts- 
burgh, San Francisco, Toronto, New 
Orleans and the far -off Hawaiian 
Islands to prove this. In fact, 
WOAW is the pioneer station to fea- 
ture extensively the small towns. 

While exploitation in a commercial 
manner is not a primary purpose of 
this station, it is proving a big busi- 
ness boomer in many indirect ways. 

Thousands of copies of public songs 
featured by this station have been 
sold. Professional musicians who 
have performed for this station are 
always in demand. The city of 
Omaha itself has through this sta- 
tion, received publicity on a scat; 
never before known. People hay 
obtained employment through the 
announcements from this station. 
Much interest has been displayed in 
the programs by amateur talent in 
Omaha. This station has been in- 
strumental in placing many of these 
amateurs who have contributed to the 
station's programs on a professional 
basis. 

It often happens that an insurance 
prospect is landed by means of the 
radio station. I quote one letter as 
typical: 
"Honorable W. A. Fraser, 
Sovereign Commander, W. O. W. 

The District Attorney of Pima 
County, Tucson, Ariz., requests that 
I advise you that as a result of 
listening to an address you made 
over the radio a few days ago, he 
has joined W. A. Fraser Camp, No. 
111, Tucson, Ariz., taking out a 
twenty -year pay 63,000 policy. 
This gentleman's name is Sov. 
Mathews, of Tucson, Ariz. Splendid 
work, Mr. Fraser, keep it up! 

G. E. McDONALD, 
State Manager." 

All this business comes by means 
of this great air medium, which 
promises to extend its field consider- 
ably in this direction in the future. 

At present the station is on the 
air daily four hours, from 6 P. M. 
to 8 P. M. and from 9 P. M. to 
11 P. M., central standard time, on 
a 526 -meter wave length. Wednes- 
days it is silent. Sunday its hours 
are 9 to 11, both morning and eve- 
ning. 

Its schedules are booked far in 
advance, often three months, in spite 
of the regular four -hour schedule. 
Its programs are always sufficiently 
varied to prevent monotony. The hot 

(Continued on Page 33) 
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THE "CHELTEN SPECIAL" 
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is carefully designed for high oscillating RADIO 

FREQUENCY Circuits. We have developed a SPECIAL 
HIGH RESISTANCE INSULATION which is used 

between the rotor and stator plates to prevent leakage of 
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"THE CHELTEN MIDGET" 
Vernier Condenser 

Ideal for use with any Variable Condenser 
as a Vernier. Has 13 plates which permits 
of finer graduation of Capacity than is pos- 
sible with a single plate Vernier. Can be 
used to advantage in many circuits. Price 
is only $1.50. 

"CHELTEN MICROFARAD, JR." 
Low 'Capacity Condenser 

A special NEUTRALIZING CON - 
DENSER of extremely low capacity hav- 
ing only 9 plates. Adjustments are 
made by a turn of the knob. No body 
capacity when making adjustments. The 
most satisfactory Neutralizing Condenser 
made. Price, $1.75. 

Send for Catalogue of Our Radio Products 

H. N. SHEBLE 
COMPANY 

4859 Stentor Ave., Philadelphia 
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The "C" Battery Cuts Down 
Your "B" Battery Expenses 

(Coatt.aed From Page 2e) 

again we draw about 4 milliamperes 
from our "B" batteries. These two 
tubes are about the same. 

Now we take one UV -201 -A tube 
at the same plate voltage of 90, and 
instead of 4. we are drawing approxi- 
mately 5% milliamperes from our 
"B" batteries. The UV -201 -A is a 
more powerful amplifying tube than 
either one of the first two tubes we 
tried, and therefore, it draws more 
current from your "B" batteries. 

Now, the thing that probably has 
the greatest effect on the amount of 
current taken from your "B" bat- 
teries and therefore on the life of 
those batteries, is the value of the 
"B" battery voltage you are using 
on the plates of your tubes. The 
higher the plate voltage. the more 
current you draw from your "B" bat- 
teries and the shorter their life 
will be. 

We have here two 201 -A tubes oper- 
ating at a plate voltage of 221 volts 
and we are drawing about 1 milli- 
ampere from the "B" battery. We 
now double the plate voltage to 45 
volts and we see that the drain on 
the "B" battery has increased from 
1 milliampere to 3 milliamperes. In 
other words. we double the voltage, 
but we treble the current. We will 
now double the voltage again raising 
it to 90 and the current increases 
from 3 milliamperes to about 11 
milliamperes. In this case by doubling 
the voltage we have almost quad- 
rupled the current. 

In any case, raising the "B" battery 
voltage increases the current drain 
to a disproportionate extent. There- 
fore, the higher the voltage you use 
on the plates of your tubes, the 
higher the current you are drawing 
from your "B" batteries, and the 
shorter their life will be. You always 
want to operate your tubes at the 
lowest value of plate voltage that 
will give you the results you want. 
I f you use a higher value you will 
simply run down your "B" batteries 
that much faster. 

However, it is often desirable to 
operate your amplifying tubes at a 
high plate voltage in order to get 
sufficient volume to operate a loud 
speaker. Now I will show you how 
this can be done without drawing such 
a heavy current from your "B" bat- 
teries as we have just shown here. 

You do that by connecting a "C" 
battery into the grid circuits of all 
your amplifying tubes. This battery 
puts a negative bias on the grid with 
respect to the filament. and while it 
furnishes no current itself, it greatly 
reduces the "B" battery current 
drain, and improves the quality of 
your reception. 

Here we have two UV -201 -A tubes 
with 90 volts on the plate and with 
zero grid bias, which is the condi- 
tion obtaining in radio receiving sets 
operating without the use of a "C" 
`attery and without utilizing the 
voltage drop in the filament rheostat 
as a bias, and we are drawing almost 
11 milliamperes from our "B" bat- 
teries. 

Now, suppose we leave the plate 
voltage the same, but simply insert 
a "C" battery of 3 volts (G) in the 
grid circuits of our tubes; and we 
see that the drain on our "B" bat- 
teries drops from 11 to about 6 milli- 
amperes. Merely by the addition of a 
3 -volt "C" battery. we have prac- 
tically cut our "B" battery drain in 
half, and, therefore, almost doubled 
the life of these batteries. 

We can carry that still further, 
and use a "C" battery of 41 volts, 
and now our "B" battery drain is 
only 41 milliamperes. While if we 

use a "C" battery of 754 volts, we 
only draw two milliamperes from our 
"B" batteries; where with zero grid 
bias and the same plate voltage, we 
were drawing practically 11 milli- 
amperes from these batteries. 

Therefore, if you want to operate 
your amplifying tubes at a high 
plate voltage, be sure that you con- 
nect a "C" battery into the grid cir- 
cuits of those tubes; and thereby you 
will not only greatly increase the life 
of your "B" batteries, but you will 
greatly improve the quality of your 
reception through the reduction of 
distortion. As I mentioned before, 
the current drain on your "C" battery 
is practically nothing. so that it will 
outlast any of the "B" batteries in 
your set in addition to greatly pro- 
longing the life of these batteries. 

Now I will show you the result 
of putting a positive bias on the grids 
of your tubes, which you could do 
in either of two ways. First, the "C" 
battery might by mistake be connected 
backwards with the positive end next 
to the grid ; or second, you might 
`ring your grid return back to the 
positive "A" battery terminal, in 
which case the positive bias on your 
grid would be equal to the voltage of 
the "A" battery. With 201 -A tubes 
this might be as much as 6 volts. 

On our panel here we have our two 
201 -A tubes with 90 volts on the 
plates and zero grid bias, drawing 11 
milliamperes from the "B" batteries 
as before. We put a positive bias 
of 154 volts on the grids of the tubes 
and the drain on our "B" batteries 
rises to 14 milliamperes, an increase 
of 3 milliamperes in the current 
which must be furnished by these bat- 
teries. 

Now, detector tuses almost always 
operate with a slight positive bias on 
the grid which is obtained without a 
"C" battery by connecting the grid 
return of the detector tube to the 
positive terminal of the "A" battery. 
The amount of positive bias obtained 
in this manner is determined by the 
value of the grid leak which is con- 
nected to the terminals of the grid 
condenser. With a grid leak of 2 to 
5 megohms, the average amount of 
positive bias is about 1 volt. 

Never use a "C" battery on a de- 
tector tube, but on all your amplify- 
ing tubes operating at high plate 
voltage be sure to bring your grid 
returns back to the negative side of 
the "A" battery with a "C" battery 
included in the grid circuit. 

NOTE -Most readers know that, in audio -frequency amplification, there is an "F" or "A" binding post on the secondary 
of the transformer, which is wired to the minus or negative side of the filament or "A" battery. To insert a "C" battery, 
open this lead, connect the minus of the 
Moment or "A" battery to the positive of the "C" battery and connect the negative 
of the "C" battery to the post on the trans- 
former. In the article on "A Two -Step 
Amplifier," in our November number. 
there was a mistake in this connection; 
we showed positive "A" connected to 
positive "C." It should have been nega- 
tive "A" connected to positive "C." 

H. M. N. 

Largest Congregation 
in the World 

(Continued From Page $2) 

summer weather did not cause this 
station to cut down its programs; 
and it was one of the few stations 
that continued on full schedule. 

Its relations with unions, music 
publishers and other stations is of 
the most cordial kind. The personnel 
of the station consists of men who 
have vision and practical experience. 
It cannot help but continue to succeed 
on an ever -increasing scale. 
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Just plug it in 
No extra resistance coil required 

A combination adapter and re- 
sistance coil for UV -199 and 
C -299 Radiotrons. It fits any 
standard base socket. 

A coil having 18 ohms resist- 
ance is embodied in the base. 

In changing to UV-199 or C-299 
tubes, it is only necessary to 
connect to a filament battery 
of proper voltage and insert 
this combination Resistance - 
Adapter. 
It is unnecessary to substitute 
a high resistance rheostat or use 
an extra coil. The required re- 
sistance is obtained by using 
this combination Resistance - 
Adapter in series with a low re- 
sistance rheostat (4 to 10 ohms). 

Ask your dealer for it. 
Price, $1.25 

EiSEMANN MAGNETO CORPORATION 
William N. Shaw. Pnsi4,.t 

52 THIRTY -THIRD STREET, BROOKLYN. N.Y 

Who's 
going to Care 

Fol' your 
Batterie' 

Ifyou don't use a 

Merli 
Rectifiera and Poch Meier 

PORTABLE RECTIFIER POCKET METERS 
The battery charger without a weak - 
ness-an old standby made according 
to the latest radio improvements. 
A five- ampere maximum charging 
rate. Number of contacts reduced 
to one. Freezing and sticking elimi- 

nated. No metal 
parts to fuse 
together. Quiet 
in operation. 
Almost t o t a l 

absence of 
sparking. Con- 

- nect to any 110 - 
volt A. C. light- 
ing circuit. 

Cannot be used incorrectly nor harm 
plates. Price $16.00. West of Rocky 
5fountahas, $17.00. 

All types for testing "A" and "B" 
batteries, both dry and storage. The 
Sterling meter draws just the right 
amount of current from the battery 
while reading is made. Sterling 
Pocket Meters are not 
to be coofueed with the 
cheap meten on the 
market, ae there is no 
comparison when truth- 
ful readings are your 
only reliable source of 
information to know the 
condition of the battery. 
New No. 45 volt am- 
meter is used for testing 
the amperage of "A" battery celle and 
voltage of "B" batteries. Prion $4.00. 
Other types, $1.00 up. 

THE STERLING MANUFACTURING COMPANY 
2831 -53 Prospect Ave. (Dept. J) Cleveland. Ohio 

terlí 
for the (load ofyourrddi 
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Radio -11 "s Influonco and CoíUrol 
By WILLIAM N. SHAW 

President of the Eisemann Magneto Corporation 

IT WAS only about three years ago that radio, as the public 

knows it today, was started. For some time previous, the 
amateurs had been communicating by radio, but the public in 
general has had this advantage for only a short time. 

In this remarkably short period, radio communication has 
developed as no means of communication has ever developed be- 
fore and we have now reached the point where the human voice 
can be heard almost around the world. 

It behooves us to stop and consider what is the effect of this 
enormous power. Is it for good or is it for evil? 

Of course, the fact that one man can speak and be heard by 
a million of his fellow men gives to that man a tremendous power. 

This was illustrated recently during the short visit of David 
Lloyd George to this country. It is probable that, during the 
history of the human race, no other man has swayed more people 
by his voice and it is impossible to 
measure the tremendous influence 
he exerted upon the American peo- 
ple through the broadcasting of his 
speeches while in this country. 

As the state of the art now 
stands, a broadcasting station can 
be built for $15,000.00 and can be 
maintained for less than $1000.00 
a month. -These figures, of course, 
apply only to the electrical equip- 
ment necessary for the work and 
exclude the cost of the artistic 
studios and the extravagances that 
usually go with them. 

As the law stands now there is 
little or no difficulty in obtaining a 

many are the instances of the quick apprehension of criminals by 
use of the lightning -like spread of information. 

Politicians are waking up to the fact that broadcasting af- 
fords them a most powerful and effective method of influencing 
the public. In years past it has been really a physical endurance 
test for a man to run for office. By working night and day and 
speaking five and six times a day, in a period of about six weeks, 
he could cover his district, be it county or State. But by means 
of radio he can sit at home, or in a studio, and, quietly, without 
physical effort, talk and be heard by all of the people in his dis- 
trict who have the curiosity to listen in. 

The foregoing is largely on the positive side of the question. 
But what about the negative side? 

Here is a means of communication whereby any man, by the 
expenditure of a few thousand dollars, can get a perfectly tre- 
mendous audience to listen. He is not cramped in his style by 
the necessity of reducing his remarbs to cold type. He has no 

restrictions on what he may say, 
as the newspapers are limited by 

IS 
RADIO broadcasting on a permanent basis nowt If it is not, 
4 it possible for ua to envolve some plan by which it can be 

made permanent and satisfactory? There is probably no question 
before us today that is of mare' interest and importance than this 
one and it involves the broadcastino station. the manufacturer and 
dealer, and the whole great any of listeners -in. 

It is a complicated question and a complex one. No one plan 
has yet been presented which seems to solve all of the difleultiea 
and I am afraid it will be some time before such a plan can be 
perfected. Meanwhile. however. it is important that all phases 
of the question be adequately presented by those who are in a 
position fo have their ideas considered as authoritative and I shall 
be very glad to print from month to month articles such as this 
one from the yens of men of such undoubted standing as Mr. Shaw. 

Mr. Shaw's opinions are founded upon a long merchandising 
career and a close study of all phases of this subject. I am frank 
to say I do not agree with all of his points; I have my own ideas 
about the matter and Mr. Shaw will not agree with all of my points. 
However. it is well to consider every phase of every opinion and 
1 am very glad to be able to present Mr:. Shaw's ideas to the 
readers of this magazine. H. M. N. 

broadcasting license and, therefore, 
it would appear that any person, or corporation, for a moderate 
outlay, can embark in broadcasting and thereby be in a position 
to talk to an audience of from one hundred thousand to a million 
people. 

It is desirable to stop and consider how broadcasting is being 
conducted today. There are at present about 562 broadcasting 
stations of various kinds in continental United States, of which 
approximately one hundred are class "B" stations, having an 
output of five hundred watts, which gives them a very broad 
range of distribution. By far the majority of these stations are 
conducted by firms or corporations which are doing it solely for 
the advertising advantages, although direct advertising is taboo. 

This list includes radio equipment manufacturers, automobile 
manufacturers, dry goods stores, hotels, colleges, churches, etc., 
but it is a rare exception that a station is maintained solely for 
the good of the public. 

If the advertising motive is to control broadcasting, it is 
reasonable to suppose that, in time, there will be such a large 
number of broadcasting stations and the output will become so 
permeated with advertising that the interest of the public will 
wane and only such stations as are best located, managed and 
maintained can expect to continue. The future of radio is dark 
indeed if the public must rely on broadcasting being maintained 
as an advertising medium only. It seems to be 
the universal experience that where churches 
have broadcast their services the results have 
been very effective. It has brought to the homes 
of a great many people the opportunity to hear 
noted speakers that they were unable to enjoy 
prior to broadcasting and the influence thus 
extended has been very great on the unseen 
audience. 

Similar -results may be expected when the 
colleges appreciate the importance of broad- 
casting and settle down to maintain a 
regular broadcasting service to their 
students. 

The police departments of the vari- 
ous States and cities have not been 
slow to appreciate the advantages of 
broadcasting police information con- 
cerning the commission of crime and 

thoughts of circulation and effect 
on advertising. He can go to any 
limit that he desires in what he says 
over the air and, if he owns his own 
station, no one can stop him. 

When the framers of the Con- 
stitution guaranteed free speech to 
the citizens they could little fore- 
see what the effect of free speech 
might be by radio, and it is well 
within the bounds of possibility 
that the freedom of speech, at least 
by radio, will have to be curbed. 

To appreciate the hazards of the 
situation we have only to contem- 
plate the action of the Federal Gov- 

ernment in the event of a war with a first -class power. Think of 
the dangers to the state in having several million unlicensed ,re- 
ceiving sets scattered over this broad Iand with the knowledge 
that many receivers have gained as to radio operations. 

It would furnish spies of a foreign power almost unlimited 
facilities for conducting their work and would be a most serious 
handicap to the Nation in the conduct of war. 

The great oustanding problem in radio today is, of course, 
who shall maintain the stations and how shall they be controlled? 

In several of the foreign countries, the governments them- 
selves have endeavored to control and to subsidize broadcasting 
stations and their efforts have not been successful from their 
point of view, and it has further retarded the development of 
the art. 

It would be very unfortunate, with the limited knowledge 
the public has, if Congress should endeavor to pass laws govern- 
ing the limitation or control of broadcasting, for the reason that 
the men in the industry most interested have a wide diversity of 
views as to what is best to them, and it would be almost impos- 
sible for Congress, with its limited time and many influences, to 
get a view that would not be detrimental to the industry. 

The costs of broadcasting should be maintained by those 
taking advantage of the service, but the difficulty arises imme- 

diately as to how this can be done other than-by 
voluntary contribution. 

Various suggestions have been made and 
various expedients have been tried, such as the 
system in England, where every receiver pays 
a yearly tax of about $2.50, a proportion of 
which sum is given to the broadcasters. This 
method has not been altogether satisfactory for 
the reason that a substantial number of those 
who build their own receiving sets fail to re- 
port them and are, therefore, not contributing 

their share. 
The manufacturer or dealer sells a 

set without any guarantee that broad- 
casting will be maintained and the pub- 
lic buys the set without any assurances 
and with only hope or faith that the 
broadcasting will continue. In settling 
this problem there are three parties 
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who, in their order of importance, 
are: 
1 -The public. 2- Broadcasting stations. 
3- Radio equipment manufacturers. 

The public is, of course, vitally in- 
terested and must be considered. The 
listeners -in must be given the kind 
of broadcasting that they want and 
at the times they want it. They 
must be given a variety which shall 
include educational and religious in- 
struction, music and entertainment, 
news items and business information. 
This must be so arranged that ade- 
quate service is maintained to enable 
a receiver to obtain his choice simul- 
taneously of the foregoing. 

There must be a directing head 
that will collaborate and synchronize 
the various stations to obtain the re- 
sults the public demands. This con- 
trol must be absolute and must have 
in mind only the protection of the 
public. 

The problem is large and cannot be 
solved immediately to the satisfac- 
tion of every one. Various organiza- 
tions have attempted to meet the 
conditions in one way or another, but 
it seems elementary that broadcast- 
ing must be controlled, maintained 
and paid for and that this cost has 
got to be placed on the consumer. 

0=e way in which the cost of 
broadcasting can be maintained is by 
the organization of a national asso- 
ciation that shall be composed of all 
of the manufacturers, who shall pay 
into that association a sales tax, or 
a maintenance tax, of say one per 
cent of gross sales and, having 
agreed to pay such tax, such manu- 
facturer shall be authorized to mark 
for identification all of his products 
with a symbol, which symbol to the 
public shall mean that the article so 
marked has paid its share of the cost 
of broadcasting, and further that this 
article has met the electrical require- 
ments that shall be laid down by 
either the Bureau of Standards, or 

some board created for the purpose. 
The sum so collected shall be paid 

over to certain trustees known as the 
NATIONAL BOARD OF CON- 
TROL, who shall be charged with 
the responsibility of subsidizing such 
of the broadcasting stations as they 
see fit. These trustees shall have 
control of the substance of the broad- 
casting and shall have the final say 
on all matters pertaining to broad- 
casting. 

It is, of course, of the utmost im- 
portance that a board having such 
power should be carefully selected 
and should be unrestricted in its 
operations. 

It is suggested that the board shall 
be composed of ten well -known men, 
of whom four shall be direct repre- 
sentatives of the public, and shall be 
composed as follows: 
1- Secretary of Commerce. 2- President of the Chaber of Com- 

merce of the State of New York. S- President of the Chicago Board 
of Trade. 4- President of the American Bank- 
ers' Association. 

The remaining six members of the 
Board of Control shall be elected by 
the associate manufacturers, three 
from the manufacturing group, and 
three from the broadcasting group. 
This Board of Control should keep in 
close touch with the Radio Division 
of the Department of Commerce and 
could effect rules and regulations 
which would aid the Government im- 
mensely in the conduct of its naval 
and commercial radio communication. 

The figures quoted above as to the 
possible minimum expenditure for 
operating a radio station were not 
intended as a guide as to what actual 
high cláss operations cost, as there is 
not an amount included in the figure 
for a bureau to manage the musical 
or literary work of the broadcaster, 
and it has been suggested that the 
proper cost of a high class operating 

station would probably be in the 
vicinity of $15,000.00 per month. 

The sales tax, if comprehensive 
enough to cover the entire manufac- 
ture, would probably produce in the 
year 1923 the sum of $1,500,000.00 and 
it is believed that each year will 
show a substantial increase over this 
sum. 

The reception of broadcasting is 
becoming so universal that if it were 
possible to organize a society along 
the lines of the Geographic or Red 
Cross the receivers would probably 
be only too glad to contribute $1.00 
or $2.00 per year, which would give a 
very substantial increase to the funds 
available to the Board of Control. 

Among the broadcasters there is a 
wide difference of opinion as to the 
number of stations necessary to 
supply the needs of continental 
United States and estimates as low 
as eighteen stations have been made 
as to the requisite number. As the 
quality of the receiving sets is being 
improved it is much more common for 
the maximum range under good con- 
ditions, to be from 500 to 1,000 miles 
than it was a few years ago. It would 
tend to prove that a fewer number 
of stations than the existing stations 
will serve the needs. 

A receiving set that can call on 
four to six stations at will, with 
ranges up to 1,000 miles, seems to in- 
dicate that the number of stations 
required is not many. 

Radiophonic communication will 
have a powerful influence in mould- 
ing public opinion, in spreading in- 
formation and in policing the country 
and it is of the utmost importance 
that the best minds of the country 
should direct their energies towards 
controlling this influence for the 
public good. 

Still Editorially Speaking 
(Continued From Page 15) 

by the particular price. Mr. Shaw 
points out a very logical way by 
which this star system could be 
placed at the disposal of the broad- 
casting stations without any undue 
tax on anybody's pocketbooks. All 
that it requires is that the radio man- 
ufacturers of the United States for- 
get their present difficulties and their 
present differences of opinion and 
their present petty jealousies and 
their present attitude of suspicion 
one toward the other and get to- 
gether into a body which is really 

determined to do something to place 
broadcasting on a permanent basis, 
even though that may require a cer- 
tain amount of self -sacrifice from 
every member of the organization. 

I think the most promising sign 
that was developed by the radio 
shows held during the last month or 
two was the general discussion of this 
very topic which went on among the 
better radio manufacturers and the 
very general expression of willing- 
ness to go along in the formation of 
such an organization if only some 
definite plan was evolved that seemed 
to promise practical results. 

It is just now very much a question 
of organization. There was some 
slight talk of achieving the purpose 
through the National Radio Chamber 
of Commerce, but this talk did not 
go very far. The Chamber has never 
functioned very efficiently, and it has 
never really gained a standing of re- 
spect among radio manufacturers. It 
has been top -heavy and there has 
been a very general impression that 
the views it has put out have reflected 
a very small clique of minor manu- 
facturers who do not in the slightest 
represent the larger interests in 
radio. I think it is safe to eliminate 
the Chamber as a possibility in doing 
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MacMillan's Link 
with Civilization 

A Paragon Radio Receiver is 

the most dependable link between 
MacMillan's courageous explorers 
and a civilization eager to hear of 
their doings. 

Read this letter from Jack 
Barnsley whose Paragon Receiver 
has been picking up these vitally 
important messages, picking up 
every one, and getting every word 
clearly. 

A Radio Receiver rould have 
no higher recommendation. 
illustrated Bulletins on Paragon Radio 

Products are yJurs for the asking. 
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Burgess "A" Battery 
Introduces 

a New Silent Partner 
4110e 
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BÚR 

I 
` 11011 

BATTERY 

OAGIO' 
SERVICE 

i 

ï1í II 

Notice that - 
He's exactly my size - 

same height -same width 
-same weight. We look 
like twins. ( He's good look- 
ing, too.) Look us over. 

Burgess is a big family. I 
have a lot of brothers. Per- 
haps the most famous of them 
is BIG BROTHER "B." 
He had the field to himself 
until Burgess introduced 
VERTICAL "B." 

Now comes my new part- 
ner. He is VERTICAL "B" 
JUNIOR. He has the same 
22; volts of pep as the rest of 
the Burgess "B" family. He is 
quiet -never talks to himself 
and he never lays down on 
the job. 

Burgess calls us " Work- 
mates." He ought to know. 
We are silent partners in your 
radio entertainment. 

Your radio set is no better 
than your batteries. Without 
them would be like having a 
marriage license and no bride. 
One is no good without the 
other. 

Try it tonight. I'll heat your 
tube filament while my twin 
partner takes care of the plate 
circuit. 

A Laboratory Product 

BURGESS 
BATTERIES 

"ASK ANY RADIO ENGINEER" 

BURGESS BATTERY COMPANY 
ENG. DRY BATTERIES - MANUTACTIJEE 
FLASHLIGHT RADIO IGNITION - ONE 

G ONICE HAflIE TRUST SLOG . CNICA00 
LAORATORIE AND WOAA.. MADISON. WISCONSIN 

BRANCHES 

IN CANADA 
NIGSA FALLE ANO WISH,.,. 

anything toward an adequate solution 
of this problem. 

There does seem to me, however, 
to be one organization that has lately 
loomed up as a very promising meet- 
ing ground for all concerned. This 
organization was called into being by 
the demand of the owners of the 
copyrights of a great deal of music, 
who insisted that all broadcasting 
stations pay them a tribute every 
year for the privilege of using any 
music that was copyrighted by their 
members. 

This Society has undoubtedly a 
great deal of right on its side. As the 
owner of many copyrights myself, I 
should very much resent any one 
calmly taking my own work and do- 
ing as they pleased with it. The 
copyright is a protection which any 
author or composer is entitled to and 
he is furthermore entitled to a say, as 
to how his products shall be used 

year and raise it still farther the fol- 
lowing year. In other words, if they 
can get any station to pay a tribute 
this year, that station will thereby 
formally acknowledge its subservi- 
ence to the Society and the Society 
can then continue putting on all that 
the traffic will bear financially. 

In my own view, the Society is 
very short -sighted, for nothing will 
do more to sell the copies of their 
own compositions than radio, but 
they are the owners of the copyright 
and they have the right to decide for 
themselves. 

Their short -sightedness and the 
weakness of their stand is proved by 
the fact that many of their own 
members are bitterly opposed to hav- 
ing any quarrel with radio. As di- 
rector of a broadcasting station, I 
have had offers from two of their 
best -known and powerful member 
music publishers to furnish me all 

functioning for some time, and I have 
watched it as carefully as possible. 
My reaction is altogether favorable. 
It seems to me that Mr. Klugh is 
proving himself an unusual man in 
an unusual job, and I consider him 
capable of carrying the job still fur- 
ther in an unusual way if he is given 
any kind of support. 

Mr. Klugh has faced much this 
same situation in two other indus- 
tries. He went through it with the 
piano manufacturers and with the 
music -roll producers. 

In both cases his organization 
leadership resulted in wiping out 
petty jealousies quite as violent as 
those in the radio business today, and 
his consolidation and mobilization 
plans brought order out of chaos. 

It seems to me that the Broadcast- 
ers' Association is an organization 
already functioning, and functioning 
very efficiently, to which the manu- 

Every now and then an editor runs across a real genius in the publicity of some big corporation. Not often -but every now and then. Above is a photograph which came to this magazine with the following caption: 
"Miss Helen Kearns, of 29 James Street, Newark, N. J., who is employed in the offices of the Western 

Electric Company's Kearny, N. J., works, acquired greater speed in taking dictation by writing in shorthand 
speeches she heard while listening in to radio -broadcast programs. 

"Miss Kearns avers that this kind of practice in shorthand writing offers excellent opportunities to increase 
speed in stenography and to accustom the stenographer to varied styles of delivery of speakers." 

When we first saw the photograph on the editorial desk, we did not think it really represented radio to 
the American home, but, as we examind the picture more closely we saw on the table beside the young lady a 
copy of this magazine and of course we simply had to use the photograph. The publicity man who had that 
photograph taken is certainly some genius. 

Photo courtesy of Western Electric 

and how they shall not. I have no 
quarrel whatever with the Society so 
far as the right and wrong of this is 
concerned. 

But I. do very definitely disagree 
with them in their attitude on the 
financial end of the dispute. They 
are perfectly frank in admitting that 
they have no settled basis on which 
to pro -rate the demands they are 
making on various broadcasting sta- 
tions, and they have admitted that 
their only idea is to charge according 
to their belief in the ability of the 
individual broadcasting station to 
pay. Their demands range anywhere 
from $5000 a year for such stations 
as are owned by the Westinghouse 
Company, General Electric or the 
Radio Corporation of America, down 
to $750 a year for the stations which 
are run by department stores, news - 
papers and so forth. Furthermore. 
they refuse to enter into any kind of 
agreement not to raise the fee next 

the attractions I want for broadcast- 
ing with full release of copyright. 
These companies are doing this be- 
cause radio has boosted their sales 
more efficiently and more cheaply 
than any other medium they have 
ever had. I am using one of these 
companies regularly for my dance 
and dinner music programs from 
Station WIP. Station WDAR is using 
the other in the same way. 

All of this is, however, beside the 
point. The point that I want to make 
is that, when these demands were 
first made upon the broadcasting 
stations, a number of the larger sta- 
tions got together and formed the 
National Association of Broadcasters. 
Headouarters have been secured at 
1265 Broadway, New York City, and 
these headquarters and the work of 
the organization are in charge of 
Paul B. Klugh, as executive chair- 
man. 

This organization has now been 

facturera and all of the rest of the 
broadcasting stations can very logic- 
ally ally themselves. 

If there should be any objection, 
on the grounds that this association 
is in an association of broadcasters 
and that manufacturers should have 
their own association, I can only say 
that in facing this particular problem 
the manufacturer must realize one 
thing -his business absolutely de- 
pends upon the broadcasting stations. 
The moment the broadcasting stations 
close down, his business closes down. 
The moment the broadcasting stations 
decrease in their efficiency the manu- 
facturer's business will decrease. The 
moment the broadcasting stations in- 
crease in efficiency and increase the 
number of listeners-in, the business of 
the manufacturer increases with this. 

Broadcasting is the heart and soul 
and life -blood of the radio business, 

(Continued on Pate 41) 
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Jf Oli waiji fo 
see flteWorld 
wí/he paid 
Porit- FillouE 
this Coupór1 

Phila. School of Wireless 
Telegraphy, 

1533 l'ine St., Phila., Pa. 

Please send me, without obli- 
gation on my part, information 
and booklet "R -1" regarding 
"See the World and Be Paid 
for It." 

Name 

Address 

A Langbein & Kaufman 
variocoupler will separate those 
stations, and cover the range 
both high and low. 

It is ideal for radio fre- 
quency and reflex circuits, and 
there is nothing better for that 
single circuit. 

A UNIVERSAL 
SPLIT VARIOMETER 

for the new circuits, an 80- 
turn variometer for tuning 
the aerial circuit and a var,o- 
transformer are included in 
our line. 

LANGBEIN & KAUFMAN 
make a variometer and varso- 
coupler for every standard 
circuit. 
Descriptive folder on request 

LANGBEIN & KAUFMAN 
654 Grand Avenue 

NEW HAVEN, CONN. 

An Ideal Circuit for the Ducon Plug 
(Continued From Page 23) 

calls heard reads like a Broadcast 
Directory, so I won't name them all, 
but here are a few I get every time 
they are on the air: 

"WEAN, WJAR, WSAD, WNAC, 
WBZ, WMAF, WGI, WEAF, WGY, 
WJZ, WJY, WHAZ, WMAK, WOR, 
KDKA, WLW, WRC, WDAP, KOP, 
WBCD, WOC. 

"Many others, but would take too 
long to write them." 

Incidentally this circuit gave me my 
first real opportunity to test a new 
variable condenser which has just 
been put on the market by the Garod 
Corporation of Newark, N. J. I am 
showing this condenser in the photo- 
graph, and the reader will at once 
notice the difference in appearance 
between it and the usual type of vari- 
able condenser. 

This Garod condenser is about as 
free from losses as it is possible to 
make a condenser at the present time. 

It is not necessary for you to un- 
derstand just exactly what these 
losses consist of. Scientists have very 
long names for them and very com- 
plicated explanations of what the 
losses do. 

All you need to know is this: If 
you have a condenser which is poorly 
made and in which there are ex- 
cessive losses, very much of your sig- 
nal strength is absorbed in this con - 
denser and only the remainder of it 
is left to give you the signals in your 
telephones or loud speaker. If you 
have a condenser made like this 
Garod condenser or a Kellogg or a 
Chelten or any of the better ones on 
the market, there are virtually no 
losses in the condenser and all of the 
signal strength is diverted to your 
circuit and operates in the phones or 
loud speaker, where you want it. 

While it is true that the price of 
radio apparatus is not an absolute 
standard by which to judge its effi- 
ciency, the fact remains that it is im- 
possible to build a good variable con- 
denser and put it on the market for 
one or two dollars. It simply cannot 
be done at the present time. 

If you could only put a cheap vari- 
able condenser in a circuit, make a 
thorough test of it and measure the 
signal strength, then take the cheap 
condenser out and put in a condenser 
of good make and then measure the 
signal strength you get with that 
and the distance which it reaches, I 
think you would from then on spurn 
all offers of the silver -tongued sales- 
men and would insist upon waiting 
until you could afford the very high- 
est class of apparatus in putting a 
radio set together rather than waste 
your money, your time and your pa- 
tience C.n the stuff that is put out by 
the gyp and the cut -price stores. 

This circuit uses the Kellogg vari- 
ometer, which has the windings be- 
tween the rotor and the stator 
already split. As you buy the vari- 
ometer it is virtually a variocoupler. 
To change this into a variometer, a 
jumper wire is necessary between the 
rotor and the stator, but to use it in 
this circuit it is not necessary to place 
the jumper wire, as we use the wind- 
ings separately. The variable con- 
denser is a 23- plate, having a ca- 
pacity of .0005. 

This circuit requires one tube 
socket. This is just the detector tube 
that we have shown here on our panel. 
This socket may be either the Gen- 
eral Radio Comnany or the Na -Ald, 
made by the Alden Manufacturing 
Company. The grid leak and con- 
denser is the well -known Dunham 
variable grid leak in conjunction with 
the Dubilier fixed .00025 condenser. 

This circuit works best with the 
ÚV200 detector tube. It may also be 
worked xith the UV199 or the WD12 
tubes. I do not believe that there is 
another detector tube on the market 
as good as the UV200, and if you 
wish to get the best results with this 

circuit I would advise using the 
UV200 tube. 

You will notice in the wiring dia- 
gram that we do not use a ground 
connection. All of our reception is 
done either on the antenna alone or 
on the ground alone. When you are 
using an antenna you disconnect 
your ground. Almost anything will 
do for an antenna. Mr. Goodreau, 
the inventor of this circuit. states 
that he gets Schenectady, 200 miles 
away from his home, on a gold pencil 
which he uses for his aerial. He gets 
Chicago, 900 miles away, on a bed- 
spring, and on an antenna which is 
about fifty feet long and ten feet high 
he reaches WOC, which is Davenport, 
Iowa. 

This circuit is very sensitive, as 
you can see from the results which 
Mr. Goodreau has had with it. It is 
not absolutely necessary for you to 
have an antenna. If you can make a 
good ground connection, just discon- 
nect your aerial and put your ground 
connection where we show the aerial 
and you will have the same results 
which you had with the aerial. 

There is nothing tricky about this 
circuit. The antenna post comes in 
and goes to one side of the variom- 
eter and the center tap on the vari- 
ometer -that is, the one which con- 
nects the two halves of the station- 
ary windings together -is one termi- 
nal to the 23 -plate variable condenser. 
The aerial post goes to the other side 
of the 23 -plate variable condenser. 

There is no connection to the other 
side of the variometer -that is. the 
opposite half of the windings -and 
the only connections to the stationary 
windings are the beginning of the 
winding on one side or one -half of 
the variometer and the center wind- 
ing of that half. The other end 
winding is left free and the rotor is 
connected one side to the plate on the 
detector tube and the other side to 
the telephones. The grid connections 
are made from the antenna post over 
through the grid leak and stopping 
condenser to the grid of the tube. 

The positive side of the filament 
battery is connected to the movable 
plates of the variable condenser, 
which is also connected to the center 
tap of the windings on the split vari.. 
ometer. 

You will notice that we use the 
little Chelten midget vernier con- 
denser for our. fine adjustment. If, 
however, you are usine the Kellogg 
variable condenser, which already has 
the vernier attachment to it. it is not 
necessary for you to include the 
Chelten midget. This circuit tunes 
very sharp, and it is nee--'.uy that 
you have a vernier condenser to bring 
in the stations at their maximum 
strength. 

In building this circuit you require 
one panel, which is either hard rub- 
ber or bakelite, 14 inches long. 7 
inches high and 3 -16 -inch thick: 
This size panel gives you ample spac- 
ing without crowding any of the in- 
struments which you wish to mount 
in this circuit. 

The photographs show the front 
view of the set. In the left -hand 
corner we have a dial for the vari- 
ometer and the next dial is for the 
variable condenser. Between these 
two and a little above them we show 
the small Chelten midget condenser 
and to the right of this we have the 
rheostat. This rheostat has a re- 
sistance of 30 ohms and is made 
the Carter Electric Company o: 
Chicago. 

Over on the extreme right -hand 
side of the panel, in the center. we 
show two Eby binding posts. These 
binding posts may be either for the 
telephone connections or for the con- 
nections which would go to a two.. 
stage audio frequency amplifier. 
The binding post in the upper left - 

(Continued on Page 46) 

It's a 

MURDOCK 
" the best radio 
headphone in the 
world." 

For over 19 years Murdock 
Headphones have been the 
favorite of expert and ama- 
leur the world over. 
They stand Lard usage and 
give satisfactory service year 
in and year out. 
Made right and priced right. 
Be sure you ask for "Mur- 
dock." 

$4.00 and $4.50 

AT ALL RADIO DEALERS 
or sent direct on remipt of prim 
if your dealer cannot supply yea. 

WM. J. MURDOCK CO. 
357 Washington Avenue 

Chelsea, Mass. 
Sales Ofams- Chicago & San Francium 

THE RADIO 

BATTERY SUPREME 
Fine mahoganized finish 

of cabinet matches up with 
your radio set and becomes 
Dart of your furnishings. 

The Edison Radio Bat- 
tery does not need .expert 
care or attention, nor does 
it have to be charged from 
an electric light service. 

For months on end. it 
furnishes steady reliable 
voltage that bringe in the 
distant stations and holds 
them. When its long life 
is run. a simple replace- 
ment of its elements re- 
news it for an equal period, 
and at small cost, too. 

Primarily adapted pecu- 
liarly well for the popular 
and highly efficient WÚ11, 
tube, it may be had in suit- 
able size sets and cabinets 
for operating 199 and 201A 
tubes. 

For WD11 tubes, giving 1000 
Tube Hours 

$12.50 
Or 2000 Tube Hours 

$20.00 
The complete renewals 

Bost $5.00 and $7.50 

Your questions will be gladly 
answered. and your orders 
promptly filled by 

Bartlett F. E. Co. 
Distributors 

Bourse Bldg. Phila. 
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them busy. I'm not so hard up for 
entertainment as all that, and when I 
am I'll choose my own club; there's 
too much democracy in some of these 
places to suit me." 

You cannot make them believe that 
there is anything worth while in club 
life. They have made up their minds 
that it is nothing but an excuse for 
some women to get out of their 
homes, a free tea for others, a chance 
to gossip all afternoon to a third 
group. That's their story and they 
stick to it. 

The other class is just as scornful, 
but will admit that the club does some 
good. 

"Oh, yes," they say magnanimous- 
ly, "of course those women do good 
work. They are very useful and 
helpful, and they take up matters 
that need attention badly. No doubt 
they have a great deal of influence in 
the town. But you don't meet any- 
body you know at those places. 
None of my friends belong; we feel 
that we do our work through the 
church, and we could not possibly 
take an interest in the social side of 
the club, as we do not know any of 
the women who belong; they have 
nothing to give us, we have nothing 
to give them." 

The only way to prove conclusively 
to these two groups that they can 
find what they want in the club is to 
show them. And how can you show 
them, if not by radio? They will 
not come to your meetings, they will 
not believe your talk, they will not 
read your letters. 

The only thing to do ii to "get 
them right where they live." If they 
won't come to the club, you take 
your club to them in their own homes. 
Give your play at the studio the week 
before you present it on the stage. 
Have an evening of music by talented 
members, readings by others. Let 
these skeptical women hear the report 

I Told You So, Clubwomen! 
(Continued Front Pane 20 

of a month's work, and see whether 
they still think you can chatter and 
drink tea all afternoon and manage 
to get so much done besides. 

Arrange talks on various topics of 
the day, debates, open discussions, for 
the benefit of those who look down 
upon clubwomen. Let them hear 
with their own ears that women of 
culture, refinement, education and 
dignity make up a great part of your 
membership. 

After all, it really is the excep- 
tional person who isn't "from Mis- 
souri," who doesn't have to be shown, 
in order to be convinced. You go 
to your club meetings week after 
week and talk every time about 
how cute and precious and unbe- 
lievably sweet your baby is, but 
none of those women who have cute 
babies of their own will accept your 
enthusiastic words as truth until 
you have invited them to your home 
and shown them your baby. Then 
probably they'll tell other women 
and you'll have them stopping in 
to see for themselves and break 
up the routine of the baby's day. 
They will all be convinced because 
they have seen. You cannot broadcast 
a baby, but you can send a club 
meeting or entertainment through the 
air to reach the homes of scoffers 
who think that it's just because it's 
yours that you are so crazy about it. 

And speaking of entertainment 
why wouldn't the radio be a good 
medium for long -distance Reciprocity 
Days? Of course, when your guests 
are local, it is nicer to entertain them 
by inviting them to your clubhouse 
and having your day there. But it 
would be fun and it would make for a 

closer and firmer national bond to en- 
tertain a club from another city. 

Now this would be impossible in 
some cases. If, say, a Philadelphia 
club decided to call a Chicago club its 
guest for one evening, it would be 
-well, no Philadelphia club would 
do such a foolish thing. 

But it would be perfectly possible 
for that Philadelphia club to get up 
an evening of entertainment, a play, 
a musical program or a miscella- 
neous performance and arrange to 
have it on the date of a meeting of 
the Chicago club. A courteous note 
from president to president would 
inform the Chicago club that the 
Philadelphia club desires the honor 
of its presence around a radio set on 
such and such a date, when it will be 
entertained by a program by the 
members of the Philadelphia club, 
given specially for the Chicago club. 
Regretting that it is not possible to 
come face to face, but hoping that 
the entertainment will be accepted 
and considered as a personal courtesy, 
as nearly as possible on the order of a 
Reciprocity Day, in spite of the fact 
that the general public is also invited 
to listen in, and remaining, very cor- 
dially- 

It goes without saying that the 
Chicago club would just about break 
its neck working up its "talent" to a 
point at which it would feel able to 
return the compliment. Wouldn't 
that. make splendid cross- country 
feeling, create a warmth of sympathy 
and friendship that would make the 
national conventions even more pow- 
erful and more harmonious than 
ever? 

And to get grossly material, one 
joy about this kind of entertaining 
cif a friend is that it doesn't cost a 
cent for the "hall." Even the best 
regulated clubs have to consider that. 
And no food is needed, either. Both 
expensive and important items. 

Now that the brand newness of the 
radio club meeting has worn off a 
little, it's up to somebody to make 
another sensation. A party at which 
hostesses and guests are . separated 
by half a continent, or at least a few 
States, ought to be remarkable 
enough to last for a while at least. 
Who's going to be the first to try it? 
That's the important consideration- 
to be the first to do it. 

That, and the feelings of the Un- 
assuming, Writing Sort of Person. 
who, as soon as she hears that some 
club is going to do this, will place 
her hat upon her swelled head, rush 
hurriedly to some broadcasting 
studio and shout to all the world 
once more, "I told you so, club- 
women!" 

s s a 

THE RADIO- CLUB -MEETING 
FROM THE STUDIO 

By C. H. VAN HOUSEN 
ccCt- S-S -S -H! All quiet, please! 

Now, Mrs. Tull! All ready!" 
And the editor of Radio in the Home, 
officiating at Station WIP, turned to 
a small black metal box hanging on a 
central pillar of the studio and 
snapped a button. A round red eye 
instantly glowed near the top of the 
box, a signal that the meeting was 
"on the air," as the radio operator's 
slang has it. A dead silence settled 
over the room, and then, calmly and 
as serenely as if she were seated 
at the speaker's table in the club 
rooms, Mrs. Tull addressed herself 
to the microphone, introducing to the 

(Continued on Page 44) 

Every arrow shows 
an important feature 

and the greatest of all is Reflected Tone 

When the New York World recently 
selected the Timmons Talker to show as 
beautiful furniture it was on a basis of its 
sheer beauty - the fine Gothic Grill, 
bronzed -gold screen and the rich mahogany 
finish. 

However, thousands of others have se- 
lected Timmons Talkers not only because 
of their outward beauty, but for their clear, 
full, round tones and their lack of distor- 
tion even when tubes are operating at 
maximum volume. 

Your dealer has both types of Timmons 
Talkers -A (adjustable),. $35.00; N (non- 
adjustable), $25.00. He also will give you 
our folder, "Volume Without Noise"-or we 
will send a copy. Well also send a detailed 
description of each of the 16 important fea- 
tures of Timmons Talkers. 

J. S. TIMMONS 
339 E. Tulpehocken Street, 
Germantown, Philadelphia, Pa. 

-TIMMONS TALKERS 
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High School Clubs Hold Login Contest 

The first of a series of radio entertainments under the auspices of the Interscholastic Radio Association was given recently 
from Station WIP, Philadelphia, by the Germantown High School Mandolin and Glee Club and by the West Philadelphia High School 
Symphony Orchestra. The above photograph shows the Mandolin and Glee Club of the Germantown School, taken just before they 
broadcast their concert. These broadcasts, being held twice a month, alternately between Station WIP, Gimbel Brothers, and 

WDAR, Lit Brothers, are proving among the most popular features of Philadelphia radio entertainment 

IN A logging contest in the Philadelphia district, run under the 
auspices of the Interscholastic Radio Association of America, 

John F. Worman, of Abington High School, the winner, logged 
stations in forty -five different cities on the continent. He trav- 
eled a total of 22,500 miles for the cost of an efficient receiving 
set. The remarkable thing about this feat is the fact that John 
is only sixteen years of age and has had only one year's radio 
experience. 

He lives in Fort Washington, Pa., and attends Abington High 
School. He is only one of the thousands upon thousands of boys 
in similar circumstances -all of them high school boys, all radio 
enthusiasts, and all working to advance the science of radio. The 
high school boy made radio, and it is through him that radio will 
be advanced in the future. 

The contests took place November 19, 20 and 21 between the 
hours of 7 :30 P. M. and 3 A. M. 

The winners in the contest are as follows: 
One -tube sets- Stations 

1. Wesley Bolan, Abington High 31 
2. Louis Wolf, Frankford High 30 
3. Simon Fahrer, West Philadelphia High 30, 

Two-tube sets - 
1. Bernard Elfman, Central High 26 
2. Charles Patterson, Abington High 18 
3. Louis Oddy, West Philadelphia High 15 

Three -tube sets - 
1. John Worman, Abington High 45 
2. Charles Hacken, Northeast High 18 
3. Walter S. Beck, Abington High 17 

Larger sets than three tubes - 
1. Edward Kieper, Swarthmore High 25 
2. Lloyd DuBois, Northeast High 19 

The standing by schools is: 
One -tube sets-1,- Frankford High ; 2, Abington 

High ; 3, Central High: 
Three -tube sets -1, Abington High ; 2, Northeast 

High ; 3, Frankford High. 
The data accompanying these results serve a dual purpose 

to the executives and the engineers of the Interscholastic Radio 
Association of America. They serve primarily to determine the 
winners, which will be only a temporary service, and secondly to 
form a basis for a very exhaustive study, which will be a perma- 
nent and authoritative record for the coming generations of high 
school boys. 

In studying the data, the judges discovered only four factory- 
made sets were used by the long list of contestants. This means 
that most of the sets were home built. The results of this in- 
tensive study will be tabulated and rated and kept as permanent 
records for use by the Interscholastic Radio Association of 
America. 

Every radio fan knows how valuable such records will be. 
The data as to apparatus and materials used in the contestants' 
sets will serve as standards of comparison in making purchases. 
Nearly every radio enthusiast has been deceived in at least one 
purchase of radio goods and many costly mistakes have been 
made. All from the lack of proper education along the lines of 
radio merchandising. The Interscholastic Radio Association of 
America will endeavor, through these con- (continued oo Pare 4.% 



40 RADIO IN THE HOME 
tising rather than through direct 
statements the impression has spread 
that a good radio set should bring 
reception from coast to coast with- 
out the slightest difficulty in tuning 
in and with reproduction that com- 
pares favorably with the Victrola. 
Any one in radio knows that this is 
not true. The manufacturer who at- 
temps to give this impression or who 
permits his advertising by implication 
to give this impression is simply 
throwing a boomerang into the air, 
and it is likely to haul around and 
come back and bump him on his own 
bean. 

I hear many people say, "I want a 
radio set that will give me the local 
stations perfectly. I do not care any- 
thing about distance." And my an- 
swer to them is invariably something 
like this: 

"All right; any standard set will 
give you the local stations perfectly. 
But you are totally wrong in think- 
ing that distance is a matter of no 
importance to you. It is not now, 1 

will admit. But I venture to predict 
that you will not have your set one 
week. before you will be cussing the 
local stations for 'hogging' the air 
and demanding a silent night every 
week so that you can hunt for the 
most distant points of the compass." 

These people usually smile then in 
a very superior way and say: "No, 
you are wrong. What I want is good 
music. I am not a radio fan and 
never will be." 

And then I say: "All right; you 
are about the one millionth person 
of your kind whom I have met and 
it always amuses me to meet your 
kind about a month after you have 
your set. I will give you thirty days 
to twist your dials and then I am 
willing to bet that you will meet me 
some morning and the first thing you 
will do will be to give a hurrah and 
tell me that you received eighteen. 
stations the night before on the loud 

Some Plain Truths About Radio 
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speaker and fourteen others on head 
phones at three o'clock in the morn 
ing and some of them were so many 
thousand miles away." 

And the best thing about radio is 
this; once this enthusiasm grips the 
novice, it does not matter how bad 
the actual reproduction of the musk 
or the voice is nor how much broken 
up it is by static, the thrill that 
comes from hearing a man speak or 
a woman sing or a band play two or 
three thousand miles away is suffi- 
cient compensation for all of the un 
favorable aspects. The music may 
be so badly distorted or so badly 
broken up that the unenthusiastic: 
skeptic sitting next to you will de- 
clare it is frightful, but you, in your 
new found enthusiasm, will think it 
Is almost the song of the angels that 
you are listening to. 

My only thought in writing this 
article is to tell the absolute truth 
to the man or the woman who is 
thinking of buying a set and who is 
at first only about luke -warm in the 
desire to possess one. In other words, 
I am trying to put ,radio exactly as 
it is for the benefit of those who have 
not yet been caught by its lure. 

I am perfectly satisfied that, once 
you get a set in your home, this lure 
will get you as it gets everybody else 
and after that we will hear no more 
demands from you for perfect re 
production or freedom from static, 
out will be bored to death to see you 
pull from your pocket a long list of 
the stations that you have logged, 
with a total of the mileage which 
your set has traveled during the past 
month. 

This is the viewpoint which 1 

think the salesman should present to 

the inquiring prospective customer. 
The fault that I find is that the sales. 
man says nothing whatever to make 
this very great distinction between 
enthusiasm and mere luke -warm 
interest. 

It seems to me, if I were a sales. 
man in a booth at a show, and if 1 

were strictly honest -supposing a 
radio salesman or a radio enthusiast 
really can be strictly honest -anti 
you, a novice, who knew nothing 
about radio. were to come up to me 
and say, "How far will this set of 
yours receive ? " -if you asked me 
that it seems to me that honesty 
would compel me to say something 
like 'his: 

"Well, sir, this set will receive just 
as far as any other set under the 
same conditions and we really think 
it will do better than most of our 
competitors. However, the choice of 
a radio set is very much like the 
choice of an automobile. The stand 
and radio setsput out by reputable 
manufacturers are, tube for tube, 
very much on an equality so far as 
reception is concerned and the choice 
is largely a matter of personal taste. 

"There are some sets that are very 
difficult to learn to tune and there 
are other sets that are very easy to 
learn to tune and there are other sets 
which are about half way between 
these two. But, once you ha-e 
learned to tune whatever set you buy, 
you will probably get just about the 
same results as your neighbor who 
has one or the other make of sets. 

"There is one thing you must under- 
stand in the first place, and that is, 
if you are going after distance, I 
must warn you not to expect perfec- 

tion of reproduction. The two things 
do not go together. 

"Radio engineers who are honest 
with themselves are perfectly frank 
in saying there is always a certain 
amount of static present in the atmos- 
phere and static always produces an 
unpleasant crackling or crashing noise 
in the head phones or the loud 
speaker, the unpleasantness depend- 
ing upon the volume of noise that 
the static produces. 

"Some nights it is very loud and 
some nights it is not so loud, but 
radio engineers know that there is a 
certat.r amount of static present every 
night of the year. 

"Now the satisfaction that you will 
get from reception will depend en- 
tirely upon how much stronger the 
signals are than the static is at that 
particular time. If you happen to 
have a night when the static is at a 
minimum and when the signals are 
coming in at a maximum - such a 
night as a good receiving night in 
winter time -you will be almost un- 
conscious of the static. In fact, on 
such a night as that, you are very 
likely to get beautiful and quite satis- 
factory results over distances of two 
or three thousand miles. But this 
is under freak conditions and can't 
be expected night after night. Still, 
if you get it once in a while, you will 
be so thrilled that the reward will be 
sufficient. 

"There is another thing you must 
understand, and that is that nowa- 
days there is a good deal of inter- 
ference by other broadcasting sta- 
tions and by ships at sea or coming 
into the harbor or by shore stations. 

"Now, it is a usual fact that, with 
sets that are not absolutely up to date, 
the easier they are to tune, the less 
they will be capable of eliminating 
this interference. The older sets, in 
order to eliminate it, or to get what 
we call 'sharp tuning.' have to have a 
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DEALERS 
The Sleeper Monotrol has secured a 
rapid and Nation -wide distribution, but 
a few desirable territories are still open. 
Write for particulars. 

SLEEPER RADIO CORPORATION 
88 N. Park Place, New York 

With the GRIMES INVERSE DUPLEX CIRCUIT 

As Described in December Issue of This Magazine 
The Sleeper Radio Corporation was first to recognize and adopt this 
famous circuit, inviting Mr. David Grimes to become its Chief Engineer 

With Mr. Grimes' active co- operation we 
have developed "the most perfect radio 
set In America." The 4 -tube Sleeper Mono - 
trol sprang into instantaneous success. It 
is the radio sensation of the year. 

Distance on a loop -no outside wires - 
no aerial -no ground wire! 

Place it beside the best set you have 

ever heard and you will and that the 
Monotrol not only brings In snore stations, 
with lese tuning, but brings them act in 
with much greater clarity and loudness. 
No set can excel the Monotrol's perform- 
ance. See It at your dealer's. Take one 
home and tune in taarght. FREE and in- 
teresting booklet on request. 
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and any manufacturer who does not 
admit this is either short- sighted or 
else is not honest with himself. 

The broadcasters themselves must 
inevitably take the lead in this pres- 
ent situation. They must be sup- 
ported by the manufacturer and they, 
in turn. can be depended upon to sup- 
port the manufacturer. They will 
make him the beneficiary whether 
they intend to or not, because, in 
order to make it worth their own 
while to broadcast, they must con- 
tinue to give better and better pro- 
grams, and this, in turn, builds up the 
business of the manufacturer. 

No broadcasting station under or- 
dinary circumstances can afford to 
put on star programs very often. 
Once in a while a few of them can do 
it by means of remote control sta- 
tions in opera houses or theatres, but 
this reaches only a limited number 
of people who are served by the in- 
dividual station and does not greatly 
benefit the radio industry as a whole. 

Let us take Mr. Shaw's suggestion 
of a supporting contribution of one 
or two per cent on all radio goods 
sold and let us assume that it raises 
a million or two million dollars a 
year, which it might easily do. 

Now suppose that we were to en- 
gage a dozen really good stars for a 
season of so many weeks and sup- 
pose we were to provide for the great- 
est numbers of listeners -in by booking 
the stars through central stations, the 
central stations to be connected 
through land wires to four or five 
adjoining stations within a radius of 
one hundred and fifty or two hundred 
miles. 

It would require only a compara- 
tively few such systems as this to 
cover the entire country. It would 
not take a fortune to engage a man 
like John McCormack to go on a short 
tour, appearing in person at the 
central studio of each system and 
having his voice broadcast simulta- 
neously by means of the land wires 
over a vast part of the country. Ten 
or twelve such systems would cover 
the United States and the cost would 
not be prohibitive in the light of the 
returns that would come from it. 

Does this sound like a wild dream ? 
Well, a year ago it would have 
sounded like a wild dream if any one 
had predicted that WEAF would 
broadcast President Coolidge's speech 
over such a vast area. And yet it 
was done by one organization. It is 
not by any means beyond the power 
of the radio manufacturers and 
broadcasters to put this star system 
into widespread effect in the very 
near future. All that is required is 
the burying of petty jealousies, a 
getting together in harmony, and a 
leader who has the respect of every 
one concerned, and who can go ahead 
seriously with his plans, confident 
that he will not only get ample moral 
support but the financial support nec- 
essary to achieve success. 

I feel certain from conversations 
held with various manufacturers at 
the different radio shows that they 
are really in a very receptive mood 
for such a proposition as this. 

Will you join, Mr. Manufacturer? 
I should like very much indeed to 

know what the reaction is to a sug- 
gestion like this and, if it seems to 
be favorable from a majority, there 
is no reason why action should not 
be taken at once to get everybody 
together. 

Will you write me, Mr. Manufac- 
turer, and tell me frankly what you 
think of this idea -on my promise to 
treat your letter as absolutely confi- 
dential unless and until you give me 
permission to show it to others? 

Will you write me, Mr. Broadcaster, 
and let me know what your reaction 
is -under the same promise of strict 
confidence? 

If I were not sure that there is a 
definite demand from representative 

men for some such action as this, I 
would not bother to give you any 
such invitation. But I have very de- 
cidedly heard this demand. I have 
very decidedly been conscious of the 
receptive attitude. I believe that all 
that is needed is for some outsider 
to gather the data as to who is in 
favor of it and who is not and that, 
with this all gathered, there will be 
no difficulty in everybody getting to- 
gether around a table and starting 
something definite. 

I know two big men who stand 
ready at any time to hand over their 
checks for $1000 in advance against 
any contribution that may be decided 
upon. I know a dozen who are not 
only willing but anxious to go into 
such an organization and who would 
take the lead themselves, except for 
the fear that they might be accused 
of motives of exploiting their own 
business. 

Several of them have suggested to 
me that a radio publication would be 
the obvious neutral meeting ground 
for the preliminary negotiations. 
And so I am making this first ap- 
proach to the subject. 

More and more, the radio public 
is demanding better programs. More 
and more, the broadcasting stations 
are finding it increasingly difficult 
and expensive to furnish such pro- 
grams. 

You, Mr. Manufacturer, are the one 
who is going to suffer if this con- 
tinues. Public sentiment is going to 
swing this thing one way or the other, 
and it is up to you not only to save 
your own business, but to take some 
action to see that it expands until it 
is almost the universal phase of home 
entertainment in the United States. 

The New Grimes "Two - 
Conhrol" System 

(Continued From Page A) 

on the same cylinder and at one end 
of the secondary. The secondary of 
the first tuned transformer is tapped 
about every five turns to permit the 
controlling of the radio energy. This 
prevents overloading of the amplify- 
ing tubes on local reception. The 
secondary of the second tuned trans- 
former is tapped in only one place 
and this is about two -thirds the way 
over from the primary or filament 
end. This is for the purpose of in- 
creasing the sharpness of tuning, 
which is necessary when only two 
controls are used. Tuning condensers 
of about 23 plates, or .0005 mfd. 
should be used with the tuned trans- 
formers. 

The rest of the sketch is, I believe, 
self explanatory. In an article of 
this length it is impossible to go into 
great detail, but enough information 
has been included to permit the aver- 
age amateur to duplicate the results. 
At a later time, another article will 
give more of the constructional data 
for the benefit of the beginner. 

The New Grimes Circuit As We 
Built It at 3XP 

By HENRY M. NEELY 
AS I have stated in my introduc- 

tion, we at Station 3XP decided 
to build the new Grimes circuit, using 
some form of coupler that could be 
found on sale in almost any small 
town in the country. We had some 
Fada neutroformers in the shop, and 
as we knew they were being widely 
marketed; we hooked them up and ex- 
perimented until we had found out 
what changes were necessary to make 
these coils function in the circuit. 

The result has been more than sat- 
isfactory. I hope that readers will 
not bombard me now with letters 
asking if other neutroformers can be 
used as well or how many turns of 
wire to put on home -made neutro- 
formers. Frankly, I don't know. I 

NEELY 
RECOMMENDS 
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A loud, clear, non -synthetic crystal guaranteed to be 
superior to anything you've ever tried. Your money 
returned if you are not satisfied after trying one. Entire 
surface is sensitive; will stand high -plate voltage in reflex 
work; not affected by handling. Try one today! 

alec FIXED 
CRYSTAL 

MONE BACK IFNOT BEST 
A new cartridge type fixed crystal that is 

making thousands of "records" daily. The 
most sensitive fixed crystal on the market. 
Best for any hook -up. Your money back if 
not satisfactory. 

If your dealer cannot supply you write - 
enclosing money order (no stamps) to 

PACIFIC RADIO SPEC.CO. 
17 So. ORIANNA St. PHILA.PA. 
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CONDENSER 

/% a/. 
1. Metal frame which assures 

rigidity and shielding prop- 
erties. 

2. Adjustable cone bearings. 

3. Brake. 

4. Pigtail connection. 

5. Insulation held on points - 
no contact. 

6. Ebonite - I o w dielectric 
losses. 

During the radio shows in New York, Philadelphia, 
Chicago and Boston, hundreds of thousands of fans acclaimed 
the Garod condenser the finest on the market from every 
standpoint. We are now ready to place this condenser in 
your hands through your local dealer. 

Type A, 15- Plate, .0003 Capacity, $6.00 
Type B, 23- Plate, .0005 Capacity, $6.50 

THE o CORP. 
120 Pacific Street, Newark, N. J. 

MAIGERS OF QU.t_ITY RADIO APPARATUS 
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Logic Proves It's Better 
Scientists admit that stagger- wound. 

or spider -web coils are more efficient 
in radio than single layer coils. Nat - 
urally-no "distributed capacity" loases. 

THEREFORE: 
It follows that, if a stagger -wound or 

spider -web variometer or variocoupler 
could be built with easy mechanical 
operation and perfectinsolation,lt would 
be better than the layer type. And so; 

THEREFORE: 
We have built it that way. We built 

the famous Pfanstiehl Reinert: Cott 
that has long been the standard. So 
our experience showed us how to build 
this 

PFANSTIEHL TUNING UNIT 
It can be used as variocnupler. with the two coils separate. or as 

variometer, with the two coils connected. Stator is tapped: movable coil 
has flexible connectors. Maximum to minimum coupling with one turn 
of dial. easy to mount. 

And See the Space It Saved 
Ask your dealer to get this PFANLTIEHL TUNING UNIT for you. Or write direct to 

PFANSTIEHL RADIO SERVICE CO., Highland Park, Ill. 
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tried only the Fada coils and any 
man who isn't willing to buy two of 
these must do his experimenting for 
himself. And I say this in spite of 
the fact that the Fada people do not 
advertise with me. 

Undoubtedly any neutroformer will 
work just as well, but it may mean 
some changes in fixed condensers and 
other parts. You'll have to figure 
these out for yourself. 

In this new Grimes circuit we have 
one neutroformer that acts as the 
tuning inductance in the antenna Cir- 
cuit and controls the wave lengths 
that come in on the first radio fre- 
quency tube. The other neutro- 
former is one stage of radio fre- 
quency amplification. Then for the 
second stage we use the Dubilier 
Duratran radio frequency trans- 
former. 

I think that in the December and 
June issues of Radio in the Home 
we covered almost every point in tell - 
ing exactly how and why you may 
reflex or duplex your tubes -that is 
to say, to use them both for audio 
and radio frequency -so I will not 
dwell on that part of the subject. I 
am going to cover only the necessary 
points of how to construct this new 
circuit so that you may be able to 
build it and have success with it. 

Look at the photograph that shows 
the front view of the panel as we 
built it at 3XP. You will find that 
in the left -hand corner we have one 
dial which is on the shaft of the vari- 
able condenser of the first neutro- 
former. Then in the right -hand cor- 
ner we have another dial which is on 
the shaft of the other variable con- 
denser on the other neutroformer. 
These are the controls that do your 
tuning for your wave lengths. 

Then above this we have the three 
rheostats, first the rheostat that con- 
trols the first radio -audio tube and 
also controls the third audio fre- 
quency tube. The center rheostat 
controls the filament to the detector 
tube and the third rheostat controls 
the filament to the tube. which is the 
second stage of radio frequency and 
the first of audio frequency. 

I do not think it advisable for you 
to use two or more radio frequency 
tubes on one rheostat and that is the 
reason we combined the radio fre- 
quency and the audio frequency on 
the first rheostat. It does not re 
quire very fine adjustment for your 
audio frequency amplification. 

Below these rheostats we have two 
jacks. The first jack cuts into the 
second stage of audio frequency am- 
plification and the other is the third 
step of audio frequency amplification. 

The rheostats which we use are 
the Pacent and the jacks were made 
by the Carter Company of Chicago. 
We use these Carter jacks because I 
do not believe that there is a better 
jack made. It is very substantial 
and it has good heavy contact. The 
Carter rheostat is also very fine. 

The sockets we usually use are 
made by the Alden Mfg. Co. and have 
the trade name of Na -Aid. 

The radio frequency transformer is 
made by the Dubilier Company and 
is called the Duratran. The audio 
frequency transformers are made by 
the General Radio Corporation of 
Philadelphia and have the trade name 
of Geraco. This line has now been 
discontinued, so I advise any stand- 
ard audio frequency transformer with 
sr ratio of from 3 to 1 up to 5 to 1. 
We use only the Dubilier fixed con- 
densers in the circuit. The binding 
posts are made by the Eby people. 
It is always advisable to use binding 
posts which are insulated as these 
are. It means that if you happen to 
drop a wire carelessly from one place 
to another, you will not short circuit 
your batteries and burn the filaments. 
These Eby binding posts can be 
bought already engraved to show 
which wires are to be connected to 
them. 

The panel which we use is 18x7x 
3 -16 -inch thick. The "baseboard" is 
mounted about half way in the center. 
On this baseboard are mounted the 
sockets and the audio frequency 

(Continued on Page 43) 

Some Plain Truths 
About Radio 
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great many different controls and all 
of these controls have to be set very 
accurately. Naturally this means 
that tuning this set for any particular 
station is difficult. 

"Modern sets, however, are very 
largely overcoming this difficulty and 
now it is possible to get a set which 
is easy to tune and which is also very 
selective in its tuning. 

"But I advise you very strongly to 
get a good radio set. Don't wait for 
the much -talked -about 'revolution' in 
radio which will make all of these 
sets out of date overnight. Those of 
us who are in the business do not ex- 
pect any such thing. The sets which 
were made two years ago are receiv- 
ing concerts today just as well as they 
did then. Naturally, there are im- 
provements in radio just as there are 
with the automobile, but still the old 
sets function and their owners find 
them well worth the money they cost. 

"Another thing which I cannot too 
strongly emphasize is that you will, 
as I say, get perfect reproduction all 
the time from your local stations and 
you will find these local stations put- 
ting out programs just as good as the 
programs being put out by the dis- 
tant stations. There is nothing to 
this distant station stuff so far as 
actual home entertainment is con- 
cerned; it is entirely the lutes and the 
wonder and the marvel of radio that 
makes the distant work so fascinating. 
You will get to it before you are done. 
Meanwhile get a good set and have 
some really genuine fine entertain- 
ment in your home." 

And finally let me explain why I 
have said all of this. 

It has come within my personal 
experience a great many times dur- 
ing the past two years that novices 
have been misled by the implica- 
tions in salesmen's talks, or in ad- 
vertising. They, in their total 
ignorance of radio, have got the 
impression somehow or other that 
all you have to do is buy a good 
radio receiving set, install it in 
your home, press a button and 
music from three thousand miles 
away rolls in absolutely perfect, 
without any distortion or any fad- 
ing or any static, and quite as satis- 
factorily as the music comes from 
their Victrola. 
As a matter of fact, we might just 

as well face the truth and tell these 
people that there is not a single radio 
set built in the world today front 
which this can be guaranteed even ten 
nights in a year. 

These people have bought their 
radio sets in all good faith and when, 
night after night, they have found 
tuning difficult to the novice and 
failed to bring in these very distant 
stations. they have come to the con- 
clusion that they have been swindled 
and that all radio is a fake. 

It is exactly this general impression 
which is doing more damage among 
the better class of buyers than any- 
thing I know of. These people be- 
come disgruntled, and a disgruntled 
man will go to more trouble to spread 
his opinion than will a man who is 
absolutely satisfied. 

It is up to us who are in the radio 
business with some sort of ideals and 
viewpoint to prevent this kind of 
antagonism spreading. It is up to us, 
even though it does sound like throw- 
ing cold water on radio, to tell the 
absolute truth to the novice, confident 
that he will sooner or later- fall for 
the lure of radio and, once he has 
fallen for it, he will be among the 
most enthusiastic of the "nuts" in the 
game. 

Because, after all is said and done. 
and with full realization and a frank 
admission of the limitations of .radio 
-what is there in modern life that 
is one half so wonderful or that is 
doing one half the good that radio is 
doing? 
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New Grimes "Two- Control" System 
(Continued From Pare 42) 

transformers with the radio fre- 
quency transformer mounted under- 
neath. 

Looking at the photograph which 
shows the top view of the set, the 
tubes are as follows: The first tube is 
the first radio frequency and second 
audio frequency tube and the last 
tube is the second radio frequency 
and first audio frequency tube. The 
next to the last tube is the detector 
tube and the second tube from the 
left is the third stage of audio fre- 
quency amplification only. It may 
seem funny to you that we have the 
tubes staggered in this way, but I 
will explain that. 

What we wanted to do was to get 
the two neutroformers as far apart 
as possible, which meant that we had 
to place one on one side of the panel 
and one on the other side of the 
panel. Then by doing this and still 
to keep the leads from the grid to 
the neutroformers as short as pos- 
sible, we had to place the second 
stage of radio frequency right next 
to the neutroformer which is on the 
right -hand side of the panel. 

When you wire this circuit be sure 
that you make your leads straight 

neutroformer to help cut down the 
radio frequency energy. 

I do not know whether you will 
have to use it or not; you will have 
to try it both ways. 

I found that when my detector tube 
was turned off entirely I had AA 
awful howl. To eliminate this, I 
tried reversing the leads on the pri- 
mary of the Duratron transformer. 
This I found helped to stop the howl. 
If this does not completely stop it 
for you, try changing the leads on 
the primary or secondary of the, 
audio frequency transformer. Take 
the first audio frequency transformer 
and switch the primary leads -that 
is, take the lead from one post and 
put it on the other and then that lead 
to the first post. Then see if this 
eliminates the howl. If not put the 
leads back and switch the secondary 
leads. You will find that one of these 
two leads being switched will cut out 
all of your howls and whistles, or it 
may be that you may have to switch 
the leads on another audio frequency 
transformer to give the desired re 
sults. It is absolutely impossible for 
me to tell you just exactly wha 
leads you will have to switch, bu 
you can easily find out for yourself 

Do not do any soldering on the 
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is devoted entirely to better class radio -the only kind 

that is fit to go into the American home. 

RADIO IN THE HOME 
is not in the market for general radio advertising. We 
make our own tests of apparatus and our own investi- 
gations of the financial and commercial reliability of 
firms, and we solicit advertising only from those manu- 
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guarantee in the light of these researches. 

This is to assure our readers that they can depend 
on the things they see advertised in our columns. 
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Radio in the home of Walter Deisroth, 234 E. Highland avenue 
Chestnut Hill, Pa. 

Photo by courtesy of Gimbel Brothers 

and make the connections as short as 
you possibly can. The fixed con- 
densers are so placed in this circuit 
as to by -pass any radio frequency 
that may come up to them. 

You will notice in this circuit that 
the second neutroformer has the grid 
lead coming down to a tap on the 
neutroformer. This is done to con- 
trol the incominá radio frequency to 
prevent it from overloading the tube. 
By putting the lead of the grid of 
the tube on to this tap we change 
this coil into an auto -transformer. 
That means that the circuit is divided 
and not all of the energy is going to 
the grid of the tube. You will find 
that it will be necessary for you to 
use this tap, otherwise the circuit 
will be very mushy and that is a sure 
sign that your tubes are overloaded. 

You will notice on the wiring dia- 
gram that I have labeled on the first 
neutroformer "tap optional." That 
means that if you have hooked up 
your circuit and you still find that 
you have too much energy coming 
into your radio frequency tubes, you 
will have to use the tap in the first 

fixed condensers. Make all your con- 
nections to them by the use of a ma- 
chine screw and nut. This eliminates 
any possibility of the heat of the 
soldering iron damaging the inside of 
the condenser. 

When you are using the third step 
of audio frequency amplification in 
this circuit you will find that you may 
have to use a separate B battery 
for your detector. If you do not, you 
will probably get a howl in your cir- 
cuit. I have found that, in any radio 
frequency circuit, it is always best to 
use a separate B battery rather than 
taking. off the 22% -volt tap on the 
45 -volt battery. In this circuit your 
detector B battery may vary any- 
where from 16 to 22 volts. On the 
amplifier side 90 volts may be used 
satisfactorily, but I do not advise you 
to use anything under 90 volts, as 
the tubes doing double duty require 
a greater B battery voltage than you 
ordinarily use. If you want any vol- 
ume I would use at least 120 volts. 

Now to give a little time to the 
operation of this circuit. 

(Continued on Page 44) 
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$13500 
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(Without Equipment) 

ropliets 
cíyot Cithout Honor 

Those who foresaw the perfection of the steam- 
boat. the telephone, the horseless carriage, the 
flying machine. the radio -are prophets not 
without honor today. Imagination plus science 
-for there can be no great advance in science 
without imagination -were the largest contribu- 
ting factors to the furtherance of man's greatest 
inventions. 

Today- hundreds of thousands of men, women 
and children are happier -better informed - 
better entertained- because of radio. In the 

6f1ROO 
you find a radio receiver that is a sensational 
and unfailingly consistent performer. Without 
being complicated, the GAROD is a highly 
scientific and accurate instrument. It brings in 

stations clearly -without extraneous noises - 
without loss of quality. 

Until you "listen -in" on a Garod, you do not 
know how far radio has advanced. Do it 

today. 

Any GAROD dealer will cheerfully give you 
a demonstration without obligation to you. 

TH E CrIROID CO R P. 

NEUTRODYNE 
120 Pacific Street, Newark, N. J. c 
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The Om, 
$iz 

A strictly quality headset -never 
made in quantity or sold on price 

Headsets are pretty much 
the same as watches. You 
can purchase them at all 
prices. When you buy a 

really fine watch you pay 
for the care spent in its 
making; and so it is with 
a really fine headset. 
In making Penn Headsets 
coils are calibrated on 
the most delicate record- 
ing instruments known. 
The air gap between pole 
faces and the diaphram is 
ground to an accuracy 
many times thinner than 
the finest tissue paper. 
Magnets are especially 

treated to hold their mag- 
netism indefinitely. 

The Penn, known to a few 
thousand as the "Labora- 
tory made Headset," will 
never be made in quan- 
tities. We, however, be- 
lieve it to be the finest 
headset that can ever be 
made. Price $12. 

Any dealer can supply 
you from stock or will 
get you a Penn Headset 
promptly. We will be 
glad to send our folder, 
"Adding Miles to Your 
Radio S.' " 

S''...., ' Penn Headset Company, Inc. 

Germantown, Philadelphia, Pa. 

itÌnde as accurately as a /in(' watch 

41,1k to I Exact 
Size 

MULTI -POINT HIGH POWER, JR. 

CRYSTAL SET 
$3.50 WITHOUT PHONES (By Mail) 

EQUIPPED WITH A MIILTI- POINT HIGR POWER CRYSTAL 
A wonderful set. Loud. Absolutely cuts out interfering stations. Works 
well on indoor aerial or bed spring. Tuner and Crystal may be used 
separately. 

Double Spider -Web Crystal Set, $7.50 
Described In the November issue of "Radio in the Home." pages 25, 40 

and 46. Nearly every user reports long distance reception. 
Coil can he used Rs a Variable Radio Frequency Transformer. 

Full information on request. 

Multi -Point High Power Crystals 
Recommended by Henry M. Neely 

SIXTY CENTS EACH OR TWO FOR ONE DOLLAR 
Trade Connections Desired 

MULTI -POINT H. P. CO. : Box 4062 : West Phila., Pa. 

We found that the circuit tunes 
very sharp. 

We were listening one evening to 
Station WDAR broadcasting on 395 
meters when one -half a degree turn 
on our secondary dial cut out Station 
WDAR completely and brought in 
the new 390 meter Willard Storage 
Battery station WTAM at Cleveland, 
Unio, with amazing volume. in fact, 
the circuit tunes so sharp that we 
have little difficulty in tuning apart 
stations that are within five meters 
of each other in wave length. 

Our log shows that stations fifteen 
to seventeen meters apart can be sep- 
arated very nicely with one or two 
degrees difference in the dials, and 
on these stations we have absolutely 
no interference from the undesired 
stations. And another beautiful 
thing about this circuit is that after 
you nave once had a log on a certain 
station you may be assured that it 
that station on it and you set your 
(fiats to that setting, they will always 
come in. 

When you start to operate this cir- 
cuit the best thing to do will be to 
locate a local station -that is, to get 
the broadcasting on a local station 
and make a note of it on your log. 

ou will }mow then what the broad- 
casting wave length is for that dial 
setting. Let us say that we have 
ioggeo the dials for a station on 509 
meters. Now we want to get Station 
WEAF in New York City, on 495 
meters. This is a difference of sev- 
enteen meters in wave length, so we 
know that we will have to move down 
on our dials a little to bring in 
W EAF. So we turn the second dial 
towards zero about two degrees and 
then we rotate the lint dial back- 
ward and forward over a distance of 
say five degrees, very slowly. If we 
do not receive any signals here, we 
move our right -hand dial down one 
or two more degrees and again turn 
the first one bacx and forth until we 
get the station desired. Then we get 
this at maximum volume and mark 
that on our log and so we go hunt- 
ing down the whole scale of the sec- 
ond dial and log every station that 
we get. And we can always get 
them at exactly the same setting at 
any future time. 

l Told You So, Clubwomen 
(Continued From Page SS) 

great unseen audience the Philo- 
musian Club and the objects of the 
club's first "open meeting." 

But a moment before the studio 
had echoed to the sound of animated 
conversation, laughter rind all the 
flutter and flurry that ,.necally pre- 
cedes any club meeting, whether ì -1d 
by the "mere male" of the species 
or his sisters, mothers, and daughters. 
And then, the warning hand and 
voice and behold! A miracle! For 
more than an hour, a group of very 
real and very live women gave the 
lie to that age -old axiom that "it is 
impossible for a woman to keep still!" 

Maybe it was the realization they 
were, after all, to "have the last 
word," as far as the meeting was 
concerned, that held them quiet and 
calm as their chairman unfolded the 
purposes of the meeting and intro- 
duced the various speakers of the 
afternoon. It might have been that, 
only it was something far different. 
The moment their president began 
speaking, the interest of every woman 
present was centered in what was 
said. Whether at a broadcasting 
studio or in the privacy of their own 
club rooms, these women, leaders in 
the literary, musical, art and civic 
activities of the city, hold first in 
interest those projets dear to their 
heart and their organization. 

If any of the speakers was nervous 
when she "talked at the little round 
disc" known as the microphone, she 
hid her feelings so well that not one 
person among the dozens who crowded 
outside against the glass windows of 
of the studio could detect, even with 
the gaze of the very curious and inter- 

Amplifying 

TRANSFORMERS 

The largest selling 
transformers in the world 

All the "old -timer." are all for 
the All- American -the best -liked. 
most widely used transformer.. 
Nearly half a million already in 
service with demand exceeding 
supply. All the better dealers 
sell the All- American -and they're 
standard, too, on the better sets. 

If your dealer is sold out, wait 
until he gets more. An All - 
American is worth its "wait' in 
gold. 

Special Offer! 
"All- American" diagram and circular 
deacribin Power Amplifiers: .lao 
Book of kook -ups containing 22 tested 
circuit.. Bend 4e in stamps for 
postage. 

RAULAND MFG. CO. 
Pioncera in the Industry 

200 N. Jefferson St., Chicago 

All American 
types: Audio 
Frequency (3 
ratios): Radio Frequency: 
Power Ampli- 
fying (Input 

a n Output) 

Just What 
You Want 

One S.< of 

EBY 
Ensign Enpovcd 

morwo POSTS 

Special price, $1.50 

Ensign 
Engraved Posts 

A complete set in a 
little box 

And they're EBY posts, 
so the tops don't come off. 

Your dealer will have 
them and will show you 
other popular markings. 

Insist on getting genuine 
EBY posts. They'll give 
you lasting satisfaction. 

THE H. H. EBY MFG. CO. 
Phila., Pa. 
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ested spectator, but that all the 
speakers were well trained in radio 
broadcasting. 

"Well, it is a little queer, talking 
that way with just the members 
present," explained Mrs Harriet 
Lummis Smith whose beautiful talk 
calling attention of the club members 
and the listeners -in to the great need 
of today for a more decided reach- 
ing after the ideals in art, music, 
literature and the home by the Ameri- 
can Nation thrilled all who heard it. 

"But I had taked once before in 
front of a microphone and knew a 
little of what it is like. One can 
not though. get rid of the feeling 
there are so many people out there 
listening to all you say," she added. 

Other speakers whose first experi- 
ence in broadcasting had given them 
somewhat of a thrill admitted the 
affair had not been such an ordeal 
after all. 

If there carne to any of the women 
any sense of the unusual to change 
their manner of addressing the club, 
over that followed at the regular 
meetings of the organization it 
showed most of all in a tendency to 
speak in a lower tone than that used 
in speaking from the speaker's ros- 
trum at the club. The microphone 
had been placed in the center of a 

all citizens generally can be expected 
to know just the proper tone of voice 
to use in addressing a microphone. 

"Makes me think of Einstein," 
murmured a spectator in the studio. 

"Einstein," countered a companion. 
"Yes," he responded. "It's funny 

how everything, after all, is relative. 
Here, while this meeting is going on 
there are a thousand and one small 
things one notices that one wouldn't 
pay any attention to at a meeting in 
the club rooms. 

"In the club rooms, one has a 
chance to cough a little, now and 
then, or even, at the proper time, to 
get up and move about. But in here, 
a person's afraid to stir or almost 
to breathe! One remembers stories 
of how these microphones can catch 
the footfalls of a fly, the beating of 
the heart or the tick of the finest 
Swiss watch. It makes one afraid 
to whisper" -and it did, for at that 
moment, the eye of the editor - 
director fell on the offending (male) 
speaker, and a withering glance 
stopped that particular conversation 
instanter! 

Just at this moment, Mrs. Tull an- 
nounced an address on the Sesqui- 
Centennial by George Wentworth 
Carr. Mr. Carr enjoyed the distinc- 
tion of being the only man permitted 
to speak (out loud) at the meeting. 

Radio in the Chevy -Chase Country Club of Washington, D. C. 
Photo by Tenschert & Flack, courtesy of the Radio Sales Studio, of 

Washington, D. C. 

large table in the studio, at the head 
of which sat Mrs. Tull, the president, 
and around which comfortably seated 
in large easy chairs were grouped the 
speakers. 

"Keep your voice up a little, please," 
admonished Mr. Neely. "Everything 
is going fine, but it would be better 
to speak just a little louder," he sug- 
gested encouragingly, smiling bright- 
ly as the group nodded in under- 
standing. 

"That's one of the great things 
about being a studio director," ob- 
served one of the very few men 
present. "You can jump all over a 
person, and then, before they get a 
chance to come back at you you say 
'S- s -s -h!' and turn on the red light 
and the 'mike's' on the air and every- 
one present has to shut up!" 

"Why, I thought I was speaking 
plenty loud enough," whispered one 

of the speakers to a companion. But 
neither Mr. Neely nor the micro- 
phone heard what was said. But it 
wouldn't have mattered. Studio direc- 
tors and microphones both know that 
while millions may listen to the voice 
of radio, opportunities for speaking 
by radio are not yet so frequent that 

In his request that the microphone 
be so placed he could address it 
standing up, he emphasized in a pe- 
culiar manner the difference in ad- 
dress between himself and the women 
speakers present. 

All of them had seated themselves 
at the table while speaking, this be- 
ing a procedure followed much more 
at meetings of women's organizations 
than those conducted by men. But 
the habit of many years of public 
speaking at many public functions 
was so strong upon him, he found it 
literally impossible to drop the habit 
of addressing an audience in any 
manner than that permitting free 
movement about the platform, with 
eloquent gestures of hands and arms. 
These were not in any way marked 
during the address of Mr. Carr, but 
they would have been impossible had 
he been seated at the table. 

Also, keeping his voice at the 
proper pitch properly to operate the 
diaphragm of the microphone was 
for him an effortless task. He did 
it without thinking it necessary, due 
to years of training in making words 
carry to the outer edges of large 
audiences. Thus, even moving about 
did not affect the transmission of his 

voice. If one speaks loud enough, 
it's pretty hard to lose a microphone!' 

And then off went the red light 
and a smaller green light flashed on I 

under the red bulb, signal that the 
speakers and visitors could return to 
a normal plane of thinking, talking 
and acting. Deep breaths of relief 
came from those to whom the silences 
of the studio were still very new and 
rather trying. A small buzz of con 
versation sprang up, when - 

"S-s-s-s-s-h!" came the voice of 
Mr. Neely, and once again the so- 
still- you -could -hear -a- pin -drop silence 
descended on the room. A pause. 

( Conttnued on Page 4e) 

About the Multiflex 
THE following letter is self -explan 

tory. It refers to an article it 
the December issue describing the 
new Multiflex one -tube circuit. We 
have since communicated with the Mr. 
Rogers referred to and readers will 
be glad to know that he has promised 
us articles on the further development 
of this efficient circuit into adapta- 
tions for two and three tubes. 
Mr. Henry M. Neely, 608 Chestnut 

St., Philadelphia, Pa. 
My dear Mr. Neely: I was in the 

city Saturday and received my De- 
cember issue of "Radio in the Home" 
and was sure surprised to see my 
name in the Multiflex hookup. 

It was through a misunderstanding 
that the name of the originator of 
this circuit was not given, so I wish 
to give credit where credit is due. 

Personally, I do not wish any credit 
whatsoever for the origin of this cir- 
cuit, as it would be unfair to the gen- 
tleman who sent the same. So in 
or,.er to give justice to him I wish to 
announce to my many radio friends 
that my friend mentioned at the head 
of your article in the December issue 
of "Radio in the Home" was Mr. 
Stuart Rogers, of the S. & R. Manu- 
facturing Company, of Fresno, Calif.. 
who was the gentleman who sent me 
the hookup to try out in the East. 

I wish to thank you for your won- 
derful assistance to me in trying this 
circuit out; as I knew I could depend 
on what H. M. N. at 3XP said in 
regard to the circuit, and I would 
take the same as a final test. I had 
experimented with the circuit before 
handing it to you, with wonderful re 
sults. 

Again I wish to thank you, and 1 

cannot speak too highly of your work 
and wonderful assistance to the ama- 
teur. 

So I hope that you will kindly print 
in the Home" so as to do justice to 
this in your January issue of "Radio 
Mr. Rogers, providing it will in no 
way inconvenience you. 

As ever. 
Your friend for Better Radio, 

WM. NORMAN KEARNEY. 

High School Clubs 
Hold Logging Contest 

(Continued From Page BR) 

tests, and its staff of executives and 
engineers, to help in clearing up 
these difficulties and also to help to 
bring about the much -talked -of and 
sought -after standardization of radio 
parts. If this were the only object 
of the Interscholastic Radio Associa- 
tion of America it would justify its 
existence, the members believe. But 
this is by no means the only object 
of the society. 

The association is going very deep- 
ly into research work on the subject 
of standardization. Manufacturers 
of radio parts are being classified 
and rated. There were about 3011 

concerns who advertised last year, 
upon whom no one could procure te 

rating. The men who backed them 
were a mystery. They were mostly 
fly -by -night establishments, only ex- 
ploiting the radio market for their 
own profit to the detriment of the 
thousands of hard -working boys in 
our high schools. 

Every Question 
ANSWERED 
for only $1 

At last you have under one cover a 
Complete Radio Handbook 

I.C.S. 
RADIO 
HANDBOOK 

JUST OUT 
514 PAGES 

Compiled by 

HARRY F. DART, 
B.S.E.E. 

Formerly via de 
W El 
C.., nod U. S 

ArmeI 

f Redi. 

Technically Edited by F. H. DOANE 

MO MORE need you turn from book to 
book. hoping to find what you want. 

It is all here, in 514 pages crammed full 
of every possible radio detail. Written in 
plain language. by engineers for laymen. 
Clears up the mysteries. tells you what you 
want to know. A complete index puts 
everything within your reach in a few 
seconds. 

IT EXPLAINS: Electrical terms 
and circuits. antennas. batteries, 

tors and motors. electron 
I vacuum I tubes, every receiving 
hook -up, radio and audio frequency 
amplification. broadcast and corn - 
mercial transmitters and receivers. 
super ion, codes, license 
rules. Many other features. 

Under one cover. Yes, it is all in 
one volume of 514 pages of clear type with 
hundreds of diagrams and illustrations. 
Takes the place of eleven or more special- 
ized texts. each costing from two to ten 
times the dollar you pay for this single 
book. Belongs in every radio -equipped 
home, on every amateur's table. 

Send $1 to -day and get this S14 -page 
1. C. S. Radio Handbook -the biggest 
value in radio to -day. Money back if not 
satisfied. 

TEAR OUT NERE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 8255 -B. Scranton. Pcnna. 

1 enclose One Dollar. Please 
send me -- postpaid the 514 - 

page I. C. S. Radio handbook. 

Name 

Address 

TUNE HIM OUT! 
lud a toaeh -and it's done 

Goodman Coils, in their beauti- 
ful mount, are an ornament to 
any panel. Their sharp tuning 
is a joy to any radio fan. They 
can be used in any of the stand- 
ard hook -ups, and improve them 
all. Diagrams given in our 
pamphlet. Send for one. 

$6.00 
and P. P. on one pound 

L. W. GOODMAN 
Manufacturer 

Drexel Hill, Pa. 
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How to ase- 
DURtHAM II 

Grid Leaks 
Guaranteed 
New printing of 
helpful folder 
now ready. It 
tells why you need a variable 

grid leak -and how to get the 

best results with DURHAM 
accurate one -finger plunger con- 

trol. Send for your copy now 

-free. 

DURHAM Variables 
Price, 75c 

No. 101...0.1 to S megohms 

No. 201A..2 to 10 megohms 

Durham Base, 30e extra 

ameta Durham 
the WCAII 

Satisfaction Guaranteed 

DURHAM CO..Inc. 
1930 Market St., Philadelphia 

DEALERS 
By the way the new DUR- 
HAM folders are b e i n g 
snapped up, the stores with 
a good stock are bound to \do a whale of a business. / 

For 35c 
at your local dealer's or 

direct from us 

YOU CAN NOW 

SECURE 
a convenient scale 

D -X Map of the 

United States and Canada. 

POATES RADIO 
MAP 

is complete with:- 

/. Broadcasting Stations 

2. Wave Lengths 

3. Frequency in Kilocycles 

4. Relay League Divisions 

5. Standard Time Divisions 

6. Scale 100 miles to / inch 

If your local dealer cannot supply you 
with rotates Sadie Slop, mail us 85 
cents for copy. 

L L Poates Publishing Co. 
Incorporated 

4 Weskiattea Place, New York City 

I Told You So, Clubwomen 
(Continuedtrom Page 45) 

and Mrs. Tull, addressing her fellow 
club -members in the studio, those 
gathered before the receiver at the 
club rooms and in their own homes, 
and the great unseen, unknown, un- 
ec.:. tr :i audience, announced: 

"'rltis ends the first and last open 
meeting of the Philomusian Club," 
following this with final announce- 
ments and bidding her radio audience 
a very kindly and friendly farewell. 
Once again came the business of the 
turning on and off of the very mys- 
terious lights. Opening with the 
song "America," the session closed 
with song -a song dear to the hearts 
of the Philomusian Club ='The 
Sesqui- Centennial Rallying Song." 

This, set to the stirring strains of 
"John Brown's Body Lies A- mould- 
ering in the Grave," brought other 
eager spectators to stare through the 
glass partitions of the studio and to 
wonder at the sound of militant 
music from so calm and composed a 
gathering. Led by Isabella Buchanan 
Akimoff, at the piano, and Mrs. 
George M. Ferguson, violinist, who 
had played during the meeting, the 
special words, appropriate to the Cen- 
tennial celebration, sped on the wings 
of radio thousands and thousands of 
miles beyond the ken or hearing of 
the singers. And as the last note 
died away, the editor -director (and 
he had the last word after all) step- 
ped to the microphone and an- 
nounced: 

"This is Station WIP, Philadel- 
phia. You have just listened to a 
stated meeting of the Philomusian 
Club of Philadelphia, broadcast under 
the auspices of Radio in the Home. 
This will conclude the transmission 
for this period. Good afternoon, all!" 

Then the mysterious red light 
blinked, went out and stayed out this 
time. 

An Ideal Circuit for 
the Ducon Plug 

(Continued From Page 37) 

hand corner of the panel is either 
tor the ground connection or for the 
aerial connection. 

You will notice in the photograph, 
looking down on top of the set, that 
we have four Eby binding posts in 
the rear. These binding posts are for 
the "A" and "B" battery connections. 
Two of them are for the "A" battery 
and the other two are for the "B" bat- 
tery. The baseboard which we use 
is one foot long and five and one -half 
,nch.s wide by one -half inch thick. 
This is large enough to mount the 
socket and the binning posts for the 
battery and the grid condenser and 
leak. 

Now, just a few words on tuning 
this circuit. Place the rotor of the 
variometer at 100 degrees -that is, 
so the windings of the rotor are as- 
sisting the windings of the stator, by 
placing them in the same direction. 
Place the variable condenser at about 
fifty degrees and then light the fila- 
ment of the tube. With the rotor of 
your variometer left in this position 
slowly turn the variable condenser 
between zero and 100 until it comes 
to a carrier wave. This carrier wave 
is the same as you would receive in 
any other regenerative circuit. Then 
with the vernier get into the center 
of this carrier wave and then turn 
your variometer rotor toward the 
zero mark until the whistle stops. 
You will find, however, when you are 
coming down with the rotor of your 
variometer toward the zero position 
that you will have to reset the vari- 
able condenser by moving the rotor 
to throw your circuit slightly out of 
tune, and this must be brought back 
into tune with the variable condenser. 
After you have had the maximum 
signal strength of your circuit you 
may probably find that it can be 
still increased slightly by either in- 
creasing or decreasing the filament 
of the tube by raising or lowering 
the rheostat. 

Radio Kindergarten 
(Continued From Page 1S) 

ly the same throughout the entire 
transmission. The difference is in the 
voice or sound mouldings on each 
wave. 

Now these moulded waves go on 
outward through space and strike our 
own receiving aerial. Here they set 
up a similar agitation or vibration in 
the electrons in the aerial and these 
electrons rushing back and forth 
cause currents of electricity to rush 
back and forth through our set to 
the ground and return. 

This introduces them into our set 
and by means of various adjustments 
in tuning, we are enabled to build 
these tiny currents up to quite strong 
vibrations by means of our B bat- 
tery and these strong vibrations are 
the ones which cause the disturbance 
of the diaphragm in our head tele- 
phones or in our loud speaker. 

Here we leave the electrons. From 
then on it is only a step and this 
step is not an electrical one. In 
other words, we reverse the process 
that went on in the studio of the 
transmitting station. There the sing- 
er's voice caused the air to vibrate 
and the vibrating air caused the dia- 
phragm of the microphone to vibrate. 
On our end, the diaphragm in our 
head phones or loud speaker vibrates 
and this, causing the air to vibrate, 
sends the vibrations to our ear drums 
and the ear drums are made to vibrate 
in unis(n. This vibration of the ear 
drums is what effects our nerves of 
hearing and we are conscious of what 
we call "sound." 

This is the entire process reduced 
down to simplest form. During the 
process there are many changes from 
mechanical vibration to physical or 
air vibration and from that to mag- 
netic vibration -which we have in 
many parts of the apparatus - 
particularly around the magnet in 
the microphone and in the head set 
or loud speaker and also from one 
coil to the other in both the trans- 
mitting and receiving sets. We have 
already learned about these magnetic 
vibrations in the lesson in which we 
studied the effects of transferring 
electrical energy from one coil to 
another even though the two coils 
were not connected by any conduct- 
ing wire. This process, as you re- 
member, is called induction. 

There is a good deal of technical 
material in this lesson and I do not 
think it is wise to crowd too m'. 
of this sort of thing into your m: I 

at this stage of your progress in 
the study of radio. And so I am 
going to make this a short lesson, 
but I advise you to read it over 
twice and be very sure that you have 
a perfectly clear mental picture of 
everything before going on any 
further. 

This is necessary because the 
further study of radio is all founded 
upon the fundamental facts laid 
down here. 

Radio in the Home 
and in Every Room 

(Continued From Page 20) 

tery binding posts, by a simple ar- 
rangement of polarized plugs which 
cannot be incorrectly connected. 

Radio outlets throughout the house 
constitute a new field of wiring sales 
for the electrical contractor and radio 
dealer. 

Already certain progressive build- 
ers are incorporating radio wiring 
into their speculative homes as sell- 
ing points. But the possibility of 
multiplying the enjoyment of radio 
by having its broadcast programs 
available through radio outlets in 
every room in his own home, should 
appeal to any householder as a re- 
markable enhancement of home com- 
fort which is obtainable at a very 
small cost. 

r 

ANYTHING 
YOU WANT 

IN RADIO 
There is no limit to this 
offer. You can easily 
earn the most elaborate 
and costly outfit -or the 
simplest crystal set. 

tAt 

Let us know what you 
want -parts, tubes, set, 
loud speaker, batteries. 
We will tell you how to 
get them. 

'dt 

Our agents all over the 
country a r e equipping 
themselves with Radio 
through our simple plan - 
and without cost to them. 

dt 

Ask us about it. Women 
particularly will find it 
easy. 

Circulation Manager 

RADIO IN THE HOME 
608 Chestnut St. 

Philadelphia 

y 

rot. uff. 

EVERYTONE 
(Guaranteed) 

Radio Headset 
A moderately priced headset, in- 
corporating a quality of material 
and workmanship usually found 
only in the highest priced 
phones. Careful inspection and 
a one -year guarantee insures 
permanent satisfaction. 

PACENT ELECTRIC CO., Inc. 
22 Park Place, New York 

Philadelphia Sales Office 
221 North 11th Street 

Pacent 
RADIO ESSENTIALS 
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RADIO IN THE HOME MADE EASY 
WITH KELLOGG EQUIPMENT 

Easy to 
Mount 
Wire 
Solder 
Operate 

The building of your set at home adds to the fascination 
as well as your knowledge of radio. Specify Kellogg in 
order to know you are getting the best. 

With Kellogg -Use is the Test 

Gives 
Maximum 
Volume 
With 
Unusual 
Clarity 

No. 605 Variable Condenser 
with Vernier 

$8.75 
No. 501 Transformer 
Ratio 41/= to 1, $4.50 

No. 551 

Complete with 
Kellogg Unit, $18.00 

No. 502 Dial, $1.25 

No. 501 Variocoupler, 89.00 

No. 501 Variometer, 88.00 

No. 503 Mounting, 85c 

Miniature Condenser, 
Each 75c 

No. 2 Tube Socket, 75c 

No. 501.A Plug, $1.00 No. 501 Jack, $1.10 

No. 69A Head Set 
$10.00 

No. 501 Rheostat 6 ohm 
No. 502, 25 ohm 

Each $1.50 

.Built complete and guaranteed by 

Kellogg Switchboard & Supply Co. 
Chicago, Illinois 

Builders of High -Grade Telephone Equipment for Over Twenty -five Years 

,ee.^rtrY,' unrr.l r;r'r.ri.rn.,mr',rie tii r ri:nts.rs^rs rr.,tr. tr.slrrnri r ,ier'ííiir"nit/WerleYltríitntrerfaYrriWatilriV': ,ti.ìrr.lriersirtiti.1'.itr,lh 



aditrn 
REG. U. S. PAT. OFF. 

` ...r-,'-11111111.0.t- 

_ i - . 

RADI 
oDEL U 

PATE N 

licensed for 

Experimental 

Radiotron WD-1I 
Radiotron WD-12 

Radiotron UV-199 
Radiotron UV-200 

Radiotron UV-201-A 
Send for free booklet that describes all Radiotrons 
giving their characteristics and circuit diagrams. 

RADIO CORPORATION OF AMERICA 
Dept. 271 (Address office nearest you.) 
Please send me your free Radiotron Booklet. 

Name 

Street Address 

City 

State 

R .F.D. 

2 Broadway. New York 

y 

In high puality 
receiving sets, the 
vacuum tubes 
the heart of their 
fine performance 
-bear the name 
Radiotron and 
the RCA mark . 

Be sure to look for 
this identification 
when you replace 
your tubes. 

Radiola 
Grand 

Radiala IV 

Th..s symbol 
of quality 

is your 
protraion 

Radiola V with 
Loudspeaker 

Radio Corporation of America 
Sales Offices: 

10 So. La Salk St.. Chicago. lll. 433 California St.. San Francisco. Cal. 
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