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‘Bring 1in |
the Stations You Want

THE decremeter type plates of the Kellogg variable condensers furnish the widest
tuning range possible, as the increase or decrease in capacity is constant; dials cali-
brated in wave lengths can be used. This gives the fine tuning necessary where the
greatest selectivity is desired.

In constructing a selective set the variable condensers play an important part in the
degree of its selectivity. That is why we recommend using Kellogg.

Select Kellogg radio equipment and kriow you have the best. If your dealer does not
handle Kellogg, communicate direct with us.

KELLOGG SWITCHBOARD & SUPPLY CO.

1066 West cAdams Street, Chicago
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Jhe SIGNAL FIRE of TODAY

Pl()Nl‘}l’iltS of the old west were
amazed to see how quickly the In-
dians learned of their presence.

The advance of a wagon train was
known days ahead. Kven a lone trader
was known long before he arrived in
the Indian camp.

Eventaally the pionecers learned that
the savage# had a highly perfected
slgnal code.  From mountain top the
signal fire blazed its message at night,
or by day sent up its smoke in columns,
wreaths, puffs—white smoke, bLlack
smoke- it, carrfed a story far and
wide,

Gone are the signal fires. Scattered
are the tribes. Taday the Westerner in
remotest places receives his message
by Radio the Modern Signal Fire.

CROSLEY Madel X § CROSLEY Type 3.8
{ ]
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¢ CROSLEY Type V
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A CROSLEY RECEIVER FOR EVERYONE

CROSLEY TYPE V. PRICE $ie.o
A one tube regenerative set. licdnsed under the Armationg L. K Patent No, L1118,
Actual performances of this little receiver have proven a fevelation r the radio wo
The McMiflan nr:dm.... hos constemly lwen clearly hrought m with this insteu-
omolulu and uther far distant points.

CROSLEY TYPE 3-8 PRICE $42%0

weed under Annstrong U. 8. Fagent No. LIL My
In the hands of

ment as well as

This 3 tube regenerative receiver
combines the Cruxley Type ¥ aml the Crosley two atage ampfilier.
Amatenrs and professionals alike it has cansi y out-perfofmed scts costing 3
wreat deal wore. A person hearing a hroades: Mation anaye turn off the net by
throwing switch amd come hack later without re-tuning. .
CROSLEY MODEL X-J PRICE $55.00

A four tube radio frequency set comsbining onc stage of Tunel Radio Frenuency Am
ruﬁca.sm % Detector and two stages of Audiv Freyuency Ampliticati t hringlne
T dlatant statlons we believe nu instrument can equal it. Lacal imterference is caviiy
and wxly claim that the Crosley Model X ) In the

et

kly tuncd out. We unbe
ver ever ofieced 1o the publ
. CROSLEY MODEL X-L Conselette  PRICE 5120.00
A duplicate of the Model X-) except fur the arrangemcat and meiwiiog into 8 bean
tHul maliogany cahiner with the adition of a hulh in lond speaker. Space i pro-
Vided i the cabinet for housing the necessary hattcries. . A special mahogany stamd
as illusteated in outline for the Mudel N.L may e ha.! for %5 extra.
Titis instrument provides an cxyuisite piece of furniture’ br any home together with
all the pleasures of a long distamce radlo reeeiver,

Croslay Instraments Are Seld By Bast Dealers Everywhere
Wrile tor Compicte UCamalok which My describes the Urosley. line of rexentrativeg
aml radio frequency receivers and parts.

THE CROSLEY RADIO CORPORATION

POWEL CROSLEY JR.. President
Formerly
The Precision Equipment Company end Crosley Msaufactuflox Company
360 ALFRED STREET CINCINNATI, OHIO

—The Largest Manolsciurer of Redio Recelvers in the World—
MAIL THIS COUPON TODAY.

‘Phie Crosley Radio Corporation,

a0 Alfred St Cincinnati, ()
—Please mail me free of charge voune complete eatalog ot
Striuments and parts,

Gentlem
trosley

Name

\dlibress.
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édi’o orially”

VERY month it is necessary for us in this or-

By HENRY M. NEELY

ganization to discuss the affairs of the previous

month in the radio field and to decide what is the most important aspect of

radio to be taken up in these editorials.

This month there has been a great deal of important activity.
estimation of the dealers, the announcement of the Radio Corporation of
America, setting forth their entire new line of receivers at prices considerably
lower than they have ever had before, seems to top all other events in impor-

tance. We had about decided that that was
the thing to comment .on editorially this
month when something else turned up that
most dealers and perhaps most fans will
think is only of minor importance, but that,
to me, seems to be the most significant thing
that has yet been done in radio.

I refer to the creation of the Radio
Music Fund in New York.

From the very start of broadcasting,
those who have been on the inside have been
asking themselves and each other, “What is
to be the future of this service? Who is
going to pay the tremendous cost involved in
constantly raising the standards of the pro-
grams?”

Now, in saying that the creation of the
Radio Music Fund is the most important
gvent in a long time, I do not mean neces-
sarily that this one fund is going to solve all
of the problems immediately. But I do look
at it in this way:

The theory that the majority of the fans
would be glad to pay a certain amount of
money every year for the purpose of provid-
ing programs has always been a beautiful
one, but it has, after all, been nothing more
than a theory. There has been no method of
testing it.

If there could have been devised a
method of testing it and if it had proved to
be true, then the problem of the future of
broadcasting and the difficulties of meeting
the demand for constantly higher standards
would have been solved.

But no one can take a mere theory and
say definitely what will or will not come out
of it in the future.

The creation of this Radio Music Fund
is the first opportunity for a practical test of
this theory. The fund at present is confined
to. New York and the broadcasting will be
done by station WEAF. Thag makes it
more or less local, but at least it puts the
test in the hands of two of the very highest
types of organization.

The fund in its financial management
will be under the auspices of men whose
names are so high in the financial world
that they cannot passibly be accused of any
ulterior motives. The actual booking of the
artists will be in the hands of Arthur Jud-
son, a man who stands at the very front rank
of musical managers in this country. T am
particularly glad that Mr. Judson has been
chosen because my acquaintance with him

Speaking?

goes back to the time when he first became connected
with the offices of the Philadelphia Orchestra and 1
was a musical critic on a Philadelphia newspaper.

I have watched his prog-

ress with & great deal of interest and a great deal of admiration, and T am

In the

I

-

g

Don’t Be a “Gimme”

RE you a Gimme?

Are you the kind of man who goes into
a store nd. says, “Gimme a condenser—gimme a
coupler—gimme a loud speaker”—are you?

Or do you ask for a definite brand, a certain
make, a standard trade-mark—and take no
substitute?

Itis the Guumn in radio who are responsible
for flooding the ‘market with ineflicient appara-
tus, for the spread of the gyp store, for the cheap
and tawdy stuff that masquerades as radio and
Ht.lra blatantly im the highways to disgust and
alienate the man or woman of good taste who
ought to be radio’s most ardent and most valu-
able supporters.

Don’t be a Gimme.

Don’t go in and ask for any old kind of a
condenser, for just a coupler and let it go at
that, for a loud speaker with the accent on the
“loud,” but with no pride of birth or antecedents.

You wouldn’t go out and buy just an auto-
mobile, would you? No, you'd ask for a Stude-
baker or a Rolls-Rayce or a Packard or whatever
make you had been convinced was the one suited
to your needs. And if the salesman didn’t have
that brand, you'd go somewhere else.

| You'd do that because the makers of the

 car you wanted had built up a reputation that
sold you on it. They did that by careful or
ganization with a staff of men wWhose names
and reputations were an asset, by careful and
consistent production methods, by a jealous
guarding of their good repute, by persistent re-
fusal to compromise their honest dealings and
their integrity of purpose.
3 And having aclm-ad that as a foundation,
lh’ fin d the dequately and then
out and advertised—advertised—AD-
- leSE'D—-unld you were thoroughly sold
on them.
Any one with ready money can advertise.
- That alone doesu’t carry much of a reputation.
k But  advertising  brings )rmwr-nu' and
jn-tnte brings competition and competition
 brings jealousies and they breed ready resort to
,M and attack by unscrupulous rivals.
The firm which can advertise largely over
??ﬂd of years and still ride above the jeal-
ousles of rivals is the firm which has proved the
~ solidity of its foundations and the dependabiltiy
‘of its superstructure.  That is the firm whose
_goods you should ask for—and you should take
no substitute.

e Deii's b . Gloina.

glad of this opportunity to come out and say in print that I do not think that
the Fund could have chosen a better man for the purpose.

So far as the radio side of the experiment is concerned, station WEAF
needs no championship from anybody.

It is its own best champion, and
-anybody wishing to dispute its supremacy in
the field has picked out a mighty hard job
for himself.

‘The announcement of the creation of the
Fund and the plan upon which it is formed
has been made several times recently from
station WEAF, so that the radio public in
the eastern section of the country is now
fully acquainted with it. Its success or fail-
ure depends entirely upon the listeners-in
from this point on.

Here we are going to have an opportu-
nity to see whether the radio public really
does appreciate the service that it is getting
daily and nightly at no cost to itself and we
are to have an opportunity of seeing whether
it really does want improved programs and
whether it is willing to bear its share of the
cast.

I am particularly glad that there has
been no attempt to turn this scheme into a
law, as was done in England. Over there,
every set was licensed and was forced to-pay
a tax and a certain part of this tax went to
defray the expense of broadcasting. Now,
the moment you call a contribution a tax and
make it obligatory by law you arouse in the
breast of the average man a traditional oppo-
sition to anything in the form of a forced
levy. But when you ask him to do a thing
voluntarily for his own good, you will appeal
to his “gang” instinct, and he is likely to
come across in great shape.

The spread of this Fund idea is entirely
a matter of publicity and popular educa-
tion. With the proper methods of publicity,
I feel sure that it can be made a great suc-
cess, and I only want to point out to the
readers of this magazine the fact that a lit-
tle generosity toward this movement at this
time will mean a tremendously valuable in-
crease in their own enjoyment of radio in
the future.

Suppose there will be a great many peo-
ple who will not contribute to the Fund, but
who still derive benefits from it? Why
should you worry about them? In every
movement in this world there are always
the slackers and the pikers, but that does not
prevent thosc of us who have higher ideals
from making the sacrifices that are required
of us in order to see that we and our own
kind progress.

I believe that the radio listeners-in should
sprcad the idea that a radio set which docs

does not contain (Contlnued on Page 35}
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dio Receiver

USING GRIMES
INVERSE-DUPLEX
CIRCUIT

The Bristol Single Control Radio Recelver is com-
geulg equi; to use Loud Speaker. The Bristol
ne Stags Power Amplifier fe Incorporated as the
last atage of amplification
This aet is a..rgn.d to give satisfactory results
with Antenna or Loop. and in most cases Short
Antenna.
The case is solidd mahogany with walnut finish,
o suitable plece of furniture for the finest home
The price for Bristol Single Control Radio Receiver
s $190.00. Thie docs not Inciude accassories such
as tube, batteries and loud spesker.

Bristol One-Stage
Power Amplifier

Desisned to use with any good recolving wet
1 bufld up amplification so0 that. whem a
loud spcaker fa uscd. the distant stations
will come In like the locals. It i the same
Fower Amplifier Incorporated as the last
step in  Bristel Single Control Radio
Receiver. However. in this convenlent single
unit ferm, it can be instantly connected to
and used with other recelving sets. A third
stage of amplification without howling. No
C'" Battery required, Price $25.00.

Audiophone Loud Speaker

The Bristol Junior
Audiophone

A Real Reproducer of the Original Broadcasting The Bristol Ome.
It In easy to listen to the Audiophone reproductions because they Stage Power Am-
Are so perfect. The speech, sonks, and Instrumental music are not plifier.

blurred or disguised by mechanival distortions. TYou xwt ull the
fine shadings and every Inflection. In fact, the very personality
of the urtist veemu to be present as you listen.

No auxiliary batteries are requived for magnetizing.

Made in three models—
Senior Audiophone . . . $32.50
Junior Audiophone . . . 22.50
Baby Audiophone . . . 12.50
THE BRISTOL COMPANY : WATERBURY, CONN.

Branch Oficea:
Boston Noew York Philadelvbia Pittaburgh

%"’ Detroit 8¢, Louis San ry

The Bristol Senior
Audiophone
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“THE AIR IS FRULL OF THINGS YOU SHOULDN'T MI1S§S§"

Radio Batteries

~they last longer

Eveready gives you the right battery
for every radio use!

ACH Eveready Radio Battery represents thirty years of battery building expe-
rience. Each Eveready Battery represents millions of dollars invested in men,
methods and machinery. Overseeing Evercady production is the greatest battery
laboratory known to science, where every particle of raw material is required to
pass Eveready’s exacting tests. To insure Eveready serviceability, batches of
Eveready Batteries are constantly being set aside for performance
tests. And, finally, daily shipments keep dealers supplied with
fresh Eveready Batteries, packed full of power.

To be certain of battery satisfaction, insist on Eveready Radio

EVEREADY Batteries—they last longer.
Rap19
X BATTERY
The radio dry cell Equal to all demands
24 iumphant Power tlows from your "B Battery, power that gives

: i ol 1o life to your head-phones or loud speaker.  Some tubes
5;' ﬁcl';z:;':::}‘ s;::sgcwcrz“rxlg; :gllt]l: draw more "B" Battery current than others, but
he Everead Dy Ccllwkad" “A" Ba whatever the tube or tubes you use. Eveready B

Cuc v tacly LY — ¥ Batteries will give you maximum results.  Always
m”." Will unfailingly %"Iﬁ‘“ any ogher use the biggest possible bateery, for it contains
at % ampere current. Full instructions more energy in proportion to cost,

for getting this Economical Eighth, on  and lasts longer. Where table =
labels and in our booklets. This battery space is limited, buy No. 764. the P, L. | |
will exceed your expectations in economy  compact but capacious vertical - Jc,’ 1

and performance. 2a'4-volt “B.”

This battery is a wonder worker

Eveready's biggest contribution to economical and more satisfying radio is
the Eveready "C™ Battery, a triple-use, universal battery. It will make the loud
speaker respond with a new fullness and naturalness of tone, and save much
money by making the "B’ Battery last still longer. Connect it with the grids
of audio frequency amplifiers and notice the big difference. Can. also be
used as an “A” Battery for 199-type tubes in portable sets, and as a “B”
Battery booster. Eveready Radio Battery No. 771—use it!

NATIONAL CARBON COMPANY, Inc., New York —San Francisco
Headquanters for Radio Bartery Information
CANADIAN NATIONAL CARBON QO., Limited. Factory and Offices Torunto, Untars:

Informative and moncy-mving booklets an radio batteries sent free an request. 1€ you have any radio hattery peoblems,
write t0 G.C  Futness, Manager, Radio Diviswn, Natirial Carbon Ca, Inc.. 130 Thompeon Ave., Long [odand City. N. Y.
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SUPER~HETERODYNE

EVERAL months ago 1 pubhshed an

article by Birchall Hammer, giving in
a general way the results which he had had
with his super-heterodyne set. I stated at
that time if there seemed to be enough in-
terest I would experiment with this famous
circuit myself out at Station 3XP and
would publish & complete article giving the
hook-up and full information.

There was a most undoubted demand for
such an article. I kept my promise and did
the experimenting, but I must confess that
of all of the circuits I tried, not one of, them
gave me the quality of tone which I con-
sider an absolute essential to a radio set in
these days of almost perfect reception. Of
course I got distance. That always goes
with a correctly constructed super-hetero-
dyne circuit. But distance means nothing
whatever to me if it brings in mushy and
distorted signals, and that is what I got
with all of the supers that I tried.

I have on, my test table now one of the
standard sets for this circuit—a huge and
ungainly contraption about four feet long
and full of glittering and beautiful dials
and controls, and yet 1 would not exchange
for it any of the cir-
cuits which we have

HENRY M. NEELY

signal I received changed my opinion of the
possibilities of the super-heterodyne. The
quality was the quality which I had been
striving for in my own experiments and
had failed to get.

I at once asked this man to let me have
the name and address of the designer of his
apparatus and of the circuit and he got us
in touch with each other. The article here-
with and the pictures and diagrams are the
result. Here at last is a super-heterodyne
which I can recommend to my readers. It
gives not only all of the distance for which
the super-heterodyne is famous, but it gives
quality which is satisfactory to a man who
has a really musical ear.

This story, written by Mr. Morgan, de-
scribes the set in question. In addition to
this, I am printing another article by a man
who telephoned me one day and told me he
wanted to hook up a super-heterodyne and
asked my advice as to what he should get.
I at once told him about the storekeeper in

‘whose place T had seen this set and advised

him to investigate it. I heard nothing

further from Mr. Clarke until about two
weeks later he telephoned me and told me
that he had bought all of the stuff for the
set, had hooked it up, had not had to change
a smgle wire and had had a wonderful
night’s entertainment the very first evening
he tried it, and so I have had Mr. Clarke
write me a few things about his experiences
with this particular hookup.

It seems to me that this combination
gives about all phases of viewpoints for
this circuit. I give my impression merely
as a radio fan who demands quality as well
as distance in his set; Mr. Morgan gives
the description from the viewpoint of the
technician and radio scientist, and Mr.
Clarke gives the viewpoint of a man who
never tackled anything in radio so difficult
as the super-heterodyne and who marveled
not only at the comparative ease with which
he could build it but the immediate success
he had with it.

And so at last T am printing the super-
heterodyne here, confident that this partic-
ular circuit is the one which will best meet
the needs of the readers of Radio in the
Home. I'm sorry you have had to wait so

long, but the other
hookups I tried

built at 3XP and
which have been de-
scribed in this maga-

voLumE  CONTENTS FOR MARCH, 1924  NUMBER

would not have satis-
fied you.

By JOSEPH MORGAN

zine. I am talking Editorially Speaking
now about quality of 3
aenali Super-Heterodyne

Then one day not
long ago I stopped in
a store on my way to
the office and the
proprietor took me
up to his second floor,
and, under promise
of temporary secrecy,
showed me a new cir-

Push-Pull Amplifiers .

Listen-in on the Short Waves

Multifiex Tuned-Plate Reflex

The Radio Kindergarten

WJAX—The Wave from Lake Ene

The Grimes Circuit for Dry Cell Tubes

Goodreau Answers Questions About His Famous Cm:un

Page 4 (Designer of This Circuit)
7 HE magic name

12 of “super-hetero-
dyne” is on the lips

15 of every radio fan.

17 The feats accom-
20 plished by this cir-
cuit are well known.

o8 Using a small in-
. 24 side loop, music and
26 speech from distant
stations c¢an be

brought in with

cuit for the super-
heterodyne set with
some new transform-
ers and other pieces
of apparatus which
had been especially
developed for him, I
‘played with this set
and the very first
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greater intensity
than most other sets
(regardless of the
circuit used) bring
them in on a long
outdoor aerial. Using
a fifty-turn honey-
comb coil for a loop
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the writer has repeatedly brought in
WEAF, eighty miles away.

The selectivity of the super-heterodyne
is so great as to be almost unbelievable. For
instance, with the receiver located in Phila-
delphia, when WDAR is broadcasting on
395 meters, it is easy to tune this station
out entirely, bringing in WHAS (Louisville,
Ky.), which broadcasts on 400 meters. And
when 1 say tuned out, I mean tuned out so
completely that not a trace of the local sta-
tion can be heard on the phones or loud-
speaker.

For simplicity of operation there is
nothing easier than this super-heterodyne.
There are only two tuning adjustments.
Moreover, -these two adjustments are mnot
critical even though they are very sharp.
For a given station the dial readings are
always the same. There is a decided ad-
vantage since the operator can always get
exactly the station wanted by setting the
two dials at the marks found for this sta-
tion previously. The tuning of this set is
actually easier than that of a single-circuit
regenerative receiver using only dne tube.

able with this circuit will be made here,
since no set, however sensitive, will give
good results if placed in a poor location or
used under adverse weather conditions.

But this claim is unreservedly made:
Whatever any other circuit will do at a
given time and a given place, the super-
heterodyne is almost certain to do better.
The writer has on numerous occasions re-
ceived stations on the Pacific Coast with
loud-speaker intensity while the local sta-
tions were broadcasting in Philadelphia.

There is given here a list of exactly the
parts used in the construction of the
writer’s set. While it is not absolutely
essential that the same make of parts be
used for each thing, there is so much varia-
tion between different makes of the same
instrument that it is distinctly advisable to
use exactly the same parts as were used in
the set herein described if the builder
wishes to take no unnecessary chances.

Special care must be taken in the selec-
tion of variable condensers, heterodyne
transformers and the “output selector.”
The variable condensers must have low

De Forest three-coil mounting
(geared), type LC-100.
25-turn De Forest duo lateral coil.
85-turn De Forest duo lateral coil.
M. & H. 6000-meter “Superformers.”
M. & H. 6000-meter “Precisionm Se-
lector.”
Federal No. 66 audio frequency trans-
formers.
80 ampere-hour 6-volt Exide battery.
45-volt Eveready B batteries.
Pair Penn Headset phones.
Loud-speaker.
Cutler-Hummer A battery switch.
Anti-capacity double-circuit jacks,
Anti-capacity single-circuit jack.
Weston phone plugs.
414-volt Eveready C batteries.

1 megohm grid leaks (variable pre-
ferred).

3-inch _dials.
Radio Corparation loop.
2 m. f. Dubilier fixed condensers.
0.00025 Dubilier fixed condensers.
0.006 m. f. Dubilien fixed condenser.
0.002 m. f. Dubilier fixed condenser.

=

Lol -0 -1 R N U R SR e el O [\ P GO DD

This view of the Super-Heterodyne set shows the placing of the various instruments on the back of the panel

This super-heterodyne never squeals or
howls and is entirely free from body-
capacity effects. It has a very pure tone
and is exceptionally free from distortions.
Furthermore, it amplifies equally all wave-
lengths throughout its range. In the par-
ticular super-heterodyne built by the writer
provision has been made to change the en-
tire wave-length range of the set merely by
plugging in different honey-comb coils in
the grid circuit of the oscillator.

In the past several things have pre-
vented the widespread use of this circuit by
broadcast listeners. First, the lack of re-
liable information as to the methods of con-
structing, adjusting and operating the cir-
cuit. Second, the fact that reliable parts
necessary to build the set were not on the
market. Third, the super-heterodyne was
so complicated to construct, adjust and op-
erate that the average broadcast listener
could not build or use it.

These difficulties have been entirely re-
noved, and the writer is prepared to state
that any radio fan who is capable of con-
structing and operating an ordinary one-
tube receiver will have no difficulty with the
super-heterodyne herein described.

No specific claims as to distance obtain-

losses, and it is a distinct advantage to use
only geared condensers since settings ean
be exactly duplicated with ease.

The heterodyne transformers and output
selector used were designed for 6000 meters
and are extremely efficient at this wave
length. The author is certain that .much of
the success of this set is due to the use of
these particular transformers.

The 6000-meter transformers and the
precigsion selector used in this set were de-
signed by Charles N. Weyl, Moore School of
Electrical Engineering, University of Penn-
sylvania.

Parts for Super-Heterodyne

T"x26" panel, bakelite or hard rubber.
UV201A or C301A vacuum tubes.
General Radio sockets, type 156.
General Radio 0.0005 m. f. geared
condenser, type 247H.

U. S. Tool Co. 0.001 m. f. vernier con-
denser, type CV124.

Genxral Radio 7-ohm rheostat, type

214A.
General Radio 30-ohm rheostat, type

301.
General Radio potentiometer, 400

ohm, type 214A.

S Y )

-

1 0.0006 m. f. Dubilier fixed condenser.

68 Eby Binding posts.

1 Pound of No. 18 double cotton-coverea’
wire for connections.

(Set may be wired with bus wire if
preferred.)

Parts for Special Filter

2 12,000-ohm Durham resistances.

1 100-millihenry choke coil (Durham).

1 0.005 m. f. Dubilier fixed condenser.

1 0.001 m. f. (approximately) Dubilier

fixed condenser.

The special filter given in the list of
parts, while not included in the original set
or the photographs shown of this set, was
found to improve the tone of the set mate-
rially and to permit two stages of audio
frequency to be used with full, clear volume.

Due to the great power of the super-
heterodyne much trouble has been experi-
enced in the past when using two stages of
audio frequency since the last stage of audio
frequency has a tendency to be overloaded.
The writer found that this special filter en-
tirely corrected this trouble.

A separate diagram, Figure 5, shows
how this filter may be inserted between the
second detector tube and the first stage of
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audio frequency. The construc-
tion of the set is plainly seen in
the accompanying figures. Figure
1 shows the panel layout. The
panel is 7”x26"”. On the upper
left-hand end are two binding
posts for the loop. The left-hand
dial is the loop condenser, the dial
to the right of this iz the oscilla-
tor condenser, the little knob to
the right of this dial is the oscil-
lator rheostat.

Next comes the potentiometer,
and next the rheostat which con-
trols all the filaments except that
of the oscillator. It is not neces-
sary to have individual control.

On the extreme right-hand
side is the A-battery switch. The
jack on the left-hand side between
the two condenser dials is used to
test the first detector and the os-
cillator, or when it is desired to
use the circuit as a single-tube re-
ceiver. The other jacks are the
usual detector, first-stage audio
and second-stage audio jacks.

The layout of the rear of the
panel is clearly shown in Figures
2 and 3. While it is possible to place the
instruments closer together and thus use a
smaller baseboard, it is not recommended
this be done if the best results are to be ob-
tained from the set. It is strongly urged
that the layout shown in Figures 2 and 3
be followed when building this set. These
figures are virtually self-explanatory;
however, several important items will be
mentioned here.

All wiring was done with No. 18 double

12000 OHMS

100
MILLIHENRY
CHOKE

TO 6 OHM
RHEOSTAT

FIGURE 5

Showing how special filter may be inserted
between second detector and first audio
transformer

cotton-covered. solid copper wire, and with
the exception of the plate and grid wires of
the tubes, all wires were bunched as close
together as possible. This is an aid rather
than a detriment to the set, as it helps to
keep the amplifier tubes from oscillating.
This wire, by the way, is what is known as
ordinary “bell wire” or “annunciator wire”

and is sold in nn{ hardware store.
Wherever possible, wires going
to three or more terminals are
looped around these in order to
avoid soldered joints. Wherever
soldered joints are found neces-
sary, the joints must be carefully
made, using a noncorrosive sol-
dering flux and as little of that as
possible. Virtually all wiring
is run along the baseboard 'to
keep it out of harm’s way and to
make all instruments accessible.
The tube sockets are used as fol-
lows (see Figure 3): The socket
at the back of the baseboard on
the right-hand side of the figure is
for the oscillator tube. Immedi-
ately in front of this is the first
detector tube socket.

Going from right to left in
Figure 3, the next three sockets
are for the radio frequency ampli-
fier tubes. At the back of the base-
board on the extreme left-hand
end of the figure is the socket for
the second detector tube, and the
socket in front of this (in line
with the first detector and the
three radio frequency amplifier tubes) is
for the first audio frequency amplifier tube.
The socket on the left-hand side of the
figure nearest the panel is for the second
audio frequency amplifier tube.

Only one C battery is shown in Figure 3.
However, it is better to use two as shown in
the wiring diagram. The box directly in
front of the four battery binding posts con-
tains the “precision selector” upon which
depends much of the success of this set.
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The three “superformers” are shown be-
hind the radio frequency tube sockets. To
the right of the C battery is shown one of
the 2 m. f. by-pass condensers, the other
being placed between the third radio fre-
quency tube and the first audio tube. The
two audio frequency transformers are
clearly shown on the extreme left-hand side.
On the “superformers’ terminal No. 1 goes
to plate, No. 2 to B, No. 3 to potentiometer,
No. 4 to grid.

After the set is assembled, connect the
loop and the batteries. Insert the phone
plug in the jack between the first detector
and the first “superformer.” This is using

the set exactly as if it were a nonregenera-
tive single circuit on a loop.

Test the action of the first detector by
tuning in a local bréadcasting station, using
the condenser across the loop. Be sure the

heard in the phones. The potentiometer
should then be moved slightly backward
toward the positive side until this squeal
disappears. This is the point of maximum
amplification without distortion and should
be left untouched, as it is independent of
signal wave length.

Next adjust the coupling of the 25-turn
honeycomb coil with the 35-turn grid coil.
It will usually be found that lovse coupling
will give the best results. Low filament
current in the oscillator is advantageous.
However, care must be taken not to make
this current too small or the oscillation will
stop and the set will cease functioning.

After this part of the set has been tested
insert the telephone plug, first in the first
audio jack and then in the second audio jack
to see that the audio frequency stages are
working properly. On stations up to sev-

ing, and did the exact opposite. T took all
wires down to the baseboard and bunched
them together. This seems to produce a
condensing or by-passing effect that helps
reception materially. Exception was made
of the plate and grid leads, of course, and
these were kept entirely apart and as short
as possible. By-pass condensers and a
specially designed “selector” were used
which take the place of two variable con-
densers and greatly simplify control.

The results have been truly remarkable.
The tone is full and natural, without the
noises and distortion usually found with
high-power sets. Volume is so great that I
was forced to place a variable grid leak
across the secondary of the second audio
transformer to tone it down. Using only
one stage of audio, the volume is equal to
any set using two stages that I have ever

The.layout of all of the apparatus in the Super-Heterodyne set is clearly shown by this photo, looking straight down on the baseboard

oscillator tube rheostat is in the “off”” posi-
tion when making this test.

When you have assured yourself that
the first detecfor is working properly, place
the oscillator tube in its socket and bring
the filament to normal brightness. Bring
all honeycomb coils together.

eral hundred miles it will usually be im-
possible to keep the phones on your head
when using the second stage, on account of
the enormous volume.

After the set is once adjusted there are
only two tuning adjustments for each sta-
tion. These are the loop and oscillator

d s. For a given loop the two dials

Now tune in the local broadcasting sta-
tion, using the loop condenser. Next rotate
the oscillator condenser until the signal be-
comes amplified and a squeal can be heard
when the oscillator condenser is moved a
little to either side of the point of loudest
signal. If no squeal is heard, reverse the
leads of the honeycomb ecoil in the plate
circuit of the oscillator.

Next without changing the setting of
either condenser place the phone plug in the
jack between the second detector and the
first audio transformer. Turn the poten-
tiometer to the positive (4) side. Leav-
ing the loop condenser entirely alone, slowly
rotate the oscillator condenser until the
signal is again heard. Rotate the potenti-
ometer toward the negative side (—) unt’ll
the signal becomes mushy or a squeal is

will always read the same numbers for a
given station.

By E. M. CLARKE

ABOUT three weeks ago I called Mr.
Neely on the phone and told him I was
about to build a super-heterodyne. “God
help you!” was his reply. He then told me
of the new “super” which had just been de-
signed, and advised me to look it up. This
I did, with the result that before dinner
that evening I arrived home loaded with the
necessary parts and diagram of the hookup.
Maybe “God helped me,” 1 don’t know, but
the “super” is now a reality.

In constructing this set I departed from
all radio rules to keep all wires from touch-

heard, and music can be heard all over the
house when I plug in on the detector alone
and use no amplification.

Distance seems to make no difference to
the “super,” for WDAF, PWX and KFKX
come in with about equal volume with
WEAF, WGY and KDKA and other nearby
stations.

Tuning is very simple, there being only
two control dials, and once a station has
been located, you can always find it at the
same dial readings. There are just two
points where a station can be heard, and
nowhere else. These two points are caused
by the heterodyning of the signals to 50,000
cycles. You get a signal at 50,000 above
and also at 50,000 below its true frequency,
but nowhere else. With some stations I
find reception betfer at the higher point
and others at the lower beat.

I have no trouble to get past local sta-
tions and reach out into the distance. To
illustrate its selectivity, I have heard PWX,
when both WDAR and WOR were on, with
no interference from either station,
although separated by (coatinued on Puse 34)
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Two views of the SXP
hookup of the Al-Ameri-
can Push-Pull transformer
outfit, showing how we
mounted the Resistron on @

HIS is certainly the day of push-pull
amplification. ' Ever since the more
technical journals published the details of
the principles of this -push-pull system
there has been an insistent demand among
fans for apparatus that would meet the
requirements of the system, and it was not
long before several manufacturers put on
the market transformers with one winding
tapped in the middle as called for in the
push-pull circuits.

It has long been recognized that six
out of ten fans want all of the volume that
they can possibly get out of their sets. I
am personally not much in sympathy with
this desire, because to me music and speech

PUSH-PUL
AMPLIFIERS

are spoiled when they come from the loud
speaker with more volume than they would
naturally have if the singers or the speak-
ers were in the position that the loud
speaker occupies in the room. The mo-
ment the volume is greater than this, I
become conscious of an air of artificialty
about the whole performance and that
leads to the impression that theré is dis-
tortion in the reproduction of the sound.
It is extremely unpleasant to me to hear
signals built up beyond this natural point
of strength.

Still, extra amplification is undoubtedly
needed on weak signals coming from a
distance and here some system has long

been desirable to avoid
the distortion that un-
doubtedly takes place
when too many of the
ordinary type trans-
formers are added in
cascade.

Under the old condi-
tions two stages of am-
plification were about
all that could be used
with any degree of sat-
isfaction with the qual-
ity of signals produced.
And yet there were a
great many cases ‘Where
two steps were not suf-
ficient to build up weak
signals to satisfactory

volume.
It is here that the
push-pull system un-

doubtedly comes in and
becomes of very great
value, With a push-pull
pair as the third step of
audio frequency ampli-
fication the volume is very much built up,
but the strength that is added is not added
at the expense of the purity of the sound.

During the last month I have picked
up four types of transformers now beihg
widely put upon the market for the pur-
pose of supplying this demand for a_mod-
erate priced push-pull system. These
transformers are the All-American, the
Modern, the Como and the Rubicon.

We have given all of them a very thor-
ough test out at Station 3XP, and we have
been very much pleased with the results
that were achieved. The feature that
struck me most forcibly with all four of
the transformers was that the push-pull
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system could be used with
either UV199 tubes or
with the 201A or 301A
tubes with perfectly sat-
isfactory volume.

Of course, the standard
units which come for
push-pull power horns
use the regular 5-watt
power tubes and there is
no question but that
these deliver the greatest
amount of power of all,
and for those who can af-
ford such outfits there
can be no question of
their superiority when
used with horns that are
especially  designed to
handle the large output
which they give. The
average horn, however, is
not especially designed
for power amplifiers and
will not stand the im-
mense amount of volume
produced with the stand-
ard units, and so for the
ordinary horn these units
dealt with here are better.

We have built and are
showing in this issue two
different unit arrange-
ments for this system.
With this article I am

showing the All-American and Modern

On this page are photographs showing Langbein & Kaufman circuit, I will show
how we mounted the Modern transformer how we built the Como transformers into
in the Push-Pull system

the set so as to have everything in a
cabinet. Of course, the Como transformers
could have been made a separate unit too,
80 that either system may be used for any
one of the four makes of
transformers.

It will be noticed that
the arrangements shown
with this article use three
tubes each, but it is really
only two stages of am-
plification. The first stage
is a straight audio fre-
quency stage and any of
the ordinary low ratio
audio frequency trans-
formers may be used
with it. The second part
of the layout consists of
two push-pull transform-
ers and two tubes, but
these two tubes are used
in what we call parallel
and both are in the same
stage of amplification.
These push-pull trans-
formers it will also be
noticed are different from
the ordinary in that on
one side of each there are
three binding posts in-
stead of two.

In all push-pull sys-
tems of this kind the first
push - pull transformer
has only two binding
posts on its primary side, but the secondary
side has three binding posts, the center one

transformers put together as separate

units so that they can be added to any re- being a tap to the middle winding of the
cejving set which you have in use at the coil. The second push-pull transformer is
present time. I am also showing with this With the Modern transformers we used just the reverse, with three binding posts
article a photograph of a Cockaday two Turn-Its—a clever vari- on the primary side and two on
circuit employing two Modern able high resistance— the secondary or output side—the
transformers built into the regular and these pictures side that goes to the telephones or
cabinet, and in another article in show how we mounted loud speuking horn. We tried first
the April issue, dealing with the new them to use the three-tube unit without
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any resistance or condenser across the pri-
mary of the first stage, but we found that
the quality of signals was very much bet-
ter controlled by hooking up a .002 mfd
fixed condenser across the two primary
binding posts of the first transformer and
also hooking across the same two binding
posts a variable high resistance. There
are three very excellent resistances of this
kind on the market, and I am showing all
three here in combination with the vari-
ous transformers. You must understand
that it i8 not necessary to use any particu-
lar kind of resistance with any particular
kind of transformer. You can use the
make of transformer that pleases you best
and with it you can use any one of these
three types of high frequency resistance.
With the Modern push-pull transformer
system I am showing two Turn-It resist-
ances connected in such a way that a switch
blade passing over two contact points will
put either one or both of them into the
circuit. This gives a very wide range of
control. With the All-American system I
am showing the Resistron leak and with
the transformers in the Cockaday circuit
I am showing three of the Durham variable
leaks also so arranged that one, two or
three of them can be switched into the cir-

cuit in the same way that we have done.

with the Turn-Its.

For the man who now has two stages of
audio frequency amplification and is get-
ting very bad noises along with his signals,
1 ghould say that this push-pull system is
the best remedy. Such a condition as he
is facing usually arises from the fact that
he is using transformers of too high a
ratio in his present set. In order to get
maximum volume, fans everywhere have
been demanding audio frequency trans-
formers with a ratio of ten-to-one, and I
want to say right here that mighty few
transformers of this ratio have been pro-
duced that will give signals that are at all
satisfactory to my own cranky ears so far
as the quality is concerned.

In all such cases I would recommend
that the high ratio transformer be taken
out of the set and that a low ratio trans-
former be substituted for it. Then I would
recommend that one of these three-tube
push-pull systems be employed with a tele-

ALL AMERICAN
PUSH PULL
SYSTEM

%

annt

phone plug leading to the two binding
posts on the beginning or input side of the
system.

With this kind of an outfit built sepa-
rately, the telephone plug can be pushed
into the_detector in the set and signals
which are coming in with fair strength
will be amplified to maximum by means of
the push-pull system and the quality will
be better than would be the case with two
steps of ordinary audio frequency amplifi-
cation. In the case of weak signals, the
signals should be allowed to pass through
the detector and through the first stage of
audio frequency amplification in the set—
provided the fan has substituted a low
ratio transformer in that stage, and then
the plug of the push-pull system can be
plugged into the jack leading from the first
stage of audio frequency amplification in
the set. This really is three stages of audio
frequency amplification—the one stage in
the set, the first stage of straight audio

’ 3
MODIERN
PUSH 2ULL.

X

frequency on the separate unit and the
push-pull stage on the unit.

Ordinarily, of course, this third stage
would cause very bad distortion, but here
is where the push-pull system comes in
handy because it amplifies the signals but
minimizes the distortion.

Such a scheme as this enables the fan
to build up as far as we are now able to do
the weak signals that come from a distant
station and, while there will undoubtedly
be noises amplified with-them, it will give
the best results possible to obtain in the
present stage of radio science.

The hooking up of these units is sim-
plicity itself, and I think there will be no
difficulty if you will consult the diagrams
and the photographs with this article. I
am not giving here the ordinary schematic

.diagrams, because the picture diagrams are

so extremely simple that there cannot be
the slightest difficulty in making proper
connections.

It will be noticed that the push-pull
stage of amplification requires a C battery
and I have found that about nine volts is
best for the A tubes and about four to six
volts for the UV199 or C299.

For the B battery, the A tubes will
stand as high as 120 volts, but I have
found that the 199 or 299 tubes seem to
amplify best at about sixty volts in this
push-pull system. Naturally this depends
upon the individual tube that you happen
to get, as it is becoming very widely recog-
nized that it is impossible to turn out tubes
that are uniform in their performance.

With this article, as I say, I am showing
only the Modern and the All-American
transformers. We have tried the other
two and found them equally satisfactory,
but unfortunately the photographs showing
them were crowded out of this issue. The
Como transformers will, as noted, probably
appear in next month’s issue and I hope to
show the Rubicon shortly after that.

It will be easily understood, of course,
that push-pull transformers must be bought
in pairs. The first of this pair, or the “in-
put” transformer, has the three taps on the
secondary, while the “output” or last trans-
former has the three taps on the primary.

It will be noticed that the units shown

here have a different (continned on Page 33)
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Listen~in on# Short Waves

By BRAINARD FOOTE

HE increased use of
short wave lengths

is forecast by the remarkable success with
which KDKA has been broadcasting on 100
meters for several months past. The De-
partment of Commerce has issued a number
of licenses for experimental broadcasting’ of
one kind or another on short wave lengths,
and the amateurs have recently found that
the wave lengths near 100 meters made
Epssible reliable Transatlantic communica-

ion.

As set forth in my article in last month’s
issue, .the short waves offer practically
limitless latitude for the installation and
harmonious operation of dozens and even
hundreds of transmitting stations, all using
the “air” at the same time.

The present demand for the use of
broadeasting apparatus can only be solved
by an extensive adaptation of short waves
to transmitting equipment, and this will
necessitate the construction of special re-
ceiving sets for the short waves (higher
frequencies) inasmuch as it i almost im-

possible to design an
efficient receiver for
both the present band and the short waves
without a multitude of complicated switch-
ing and dead-end contrivances.

Honeycomb coils which may be inter-
changed could be put to use to furnish dif-
ferent coils for the two wave bands, but the
variable condensers, which are satisfactory
for long waves, would be out of the question
for 100 meters.

Variable condensers of the 17 and 23-
plate sizes are too large for convenient use
on wave lengths below 200 meters because
of the fact that a slight change of capacity
serves to make such a great change in wave
length as completely to tune a station in
and out. This would be so rapid that it
would be almost impossible to notice the
“squeal” of the broadcaster’s carrier wave
as it was passed by on the dials.

Therefore the condensers for short wave
equipment must have a small capacity and
any materia) alteration in wave length se-
cured by ‘a system of taps rather closely
located on the
inductance coil.

%

Qbote Shart Do

The extra plate
style of vernier
controlshould
not be used be-
cause of the fact
that it renders
the accurate no-
tation of the dial
setting for a cer-
tain station im-
possible. Hence,
while a vernier is
most helpful, the
style of vernier

"Iﬂ

adapted  should
preferably be one
of the “rubber-

tired” variety
where the gear
effect is obtained
by pressing the

Material Needed for
Foote Short-Wave Set

2 cardboard tubes, j-inch diameter and
2-inch length.,

2 wine or eleven plate variable condensers

(V-1 and V-2).

panel, 7 by 10 inches.

nwitch points and 4 stop points

1b. No. 20 double-covered wire.

lengths bua bar.

switch levers (S-G and S-R).

tube socket,

rheostat (R)

binding posta.

grid leak aond grid condenser (C-1).

001 phone condenser (C-2).

and B batterfes awited to tube pur-

-
P 3

chaged.
detector tube.
Telephone headseat.

~

rubber rim of the vernier against the larger
rim of the tuning dial or with some other
such “micrometer” adjustment.

A great many forms of circuit are suit-
able for short wave reception, but the one
chosen must, of course, be regenerative if
there is to be no radio frequency amplifica-
tion employed. I suggest the tuned plate
receiver as being a reliable form of tuner
and one in which regeneration adjustment
exercises practically no effect upon the tun-
ing of the secondary. I might have used a
single circuit tuner, but after some experi-
mentation I decided that 100-meter recep-
tion called for a pretty tiny aerial and
hence the volume would be rather in pro-
portion to its dimensions.

The so-called “untuned” or “aperiodic”
primary was then tried out, and it worked
so very well that it was adopted for the
outfit. The regular broadcast iistener’s
aerial may be used with this scheme and

‘the Vvolume obtained is apparently a good

deal better than with.a smaller aerial where
the antenna circuit is also tuned to 100 me-
ters for KDKA’s broadcasts.

Several desirable features for the broad-
cast listener who is anxious to “step out”
inw other fields of listening-in were kept
in mind when T constructed the set and
tested the coils for correct proportions.
These were as follows:

1. A circuit which will bring in KDKA
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torial hookup, where their con-
nettion to the tube and other
binding posts are indicated. The
illustrations serve to, show how
the tuning part of the circuit is
made up and the diagram gives
the actual connections. Note that
the variable condensers are
placed inside of the coils to econo-
mize on space. This does not de-
tract from the efficiency at all,
however.

The constructional part of the
set resolves itself ‘into three
units: the antenna coupling coil,
the secondary coil and taps and
the plate coils and taps.

1. Coupling coil. This is made
by winding five turns of No. 20
wire around. a cylinder -about

on 100 meters successfully, good volume.
2. A circuit tuning down to about 80
meters in case other broadcasting should
be commenced below 100 meters.
3. A circuit covering the entire range

three and one-half inches in diameter and
holding the turns in shape by a few narrow
strips of bicycle tape as shown in the dia-
gram. The coil is thus self-supporting.

2. Secondary coil. Wind thirty-five

lightlty touched with soldering flux and
tinned with the soldering iron. A similar
spot on the proper turn of the coil is laid
bare, touched with a speck of soldering
paste, tinned and then the tap and wire
held together while the soldering iron is
applied to cause the “tinned” parts to flow
together. The joint shouldn’t pull off eas-
ily. A thin strip of mica may be bent in
half and laid under the tap to prevent acci-
dental contact with either adjacent turn
on the coil.

3. Plate coil. On account of the greater
capacity between plate and filament than
between grid and filament, this coil re-
quires fewer turns than the secondary.
Thirty turns are used, with taps at the 4th,
8th, 13th, 18th, 23rd and 26th. The last
turn of each coil is, of course, connected to
the last switch point for each.

It is quite convenient to construct the
tuning unit in accordance with the photo-
graphs given on this page, and to arrange
the other parts, such as aerial and ground
posts, socket, battery connections, rheostat,
etc., on a board in the customary

from 80 to 330 meters so that ama
teur phone and telegraphic signals
may be enjoyed. '

4. A selective and easily cop-
trolled circuit which functions
with any tube.

While the listener-in is going
ahead with a small set for receiv-
ing KDKA on 100 meters, he may
as well take a few minutes of extra
time and increase the range of the
receiver enough so that he can
listen in on amateur phone stations
as well as those operated commer-
cially. “The Air Is Full of Things
We Shouldn’t Miss,” says one ad-
vertiser, and the broadcast devotee
will be surprised when he tunes
the receiver to 200 meters or less
and “gets in on” the conversation
of the amateur. He may hear a
good many “All right, old man,

“board mounting” style. This pro-
vides one with a double tuning
system which will find use in later
circuit developments and with dif-
ferent detectors and amplifiers.
The dotted circles in the picture
diagrams show where the four
binding posts “‘come in” in the ac-
tual wiring. These binding posts
may be placed at the top of the
panel to facilitate ‘connection to
the detector circuit, and keeps the
connecting wires away from the
influence of hand capacity.

The taps are soldered to the
switch points so that the maximum
oumber of turns is included in each
coil when the switches are turned
to the right. The bus-bar used
for making the connections is bent
at right angles for turns, and kept
as far away from other bus bar

your tone is fine business now,”
and “What do you make my wave length
now, old man,” and the like, and he should
remember that just such experimentation
accomplished merely for the sake of mak-
ing one set better than another is what has
established broadcasting as it now exists.

The pictorial and schematic diagrams
show the connections. The bill of materials
is given in a “box” herewith.

The WD11 or WDI12 tube operates very
well, as does the UV199, and therefore it
is not necessary to have a storage-battery
for the set. With any tube except the
UV200, the B battery should be a 45-volt
unit, and for the WD tubes the A battery
is a single dry cell. For the 199, two cells
are used, connected in series. The rheostat
is about 6 ohms in resistance for the WD
tubes, but anywhere between 15 and 30
ohms for the 199.

On this page will be found pictures of
this set as Mr. Neely built it at Station 3XP
when I sent him the preliminary diagrams.
It will be noticed that he has not followed
my advice about the verniers for the con-
densers, but has used Marco and Chelten
Midget condensers, but his results have
proved them to be perfectly satisfactory.

The tuning equipment shows the sec-
ondary coil and its associated switching
arrangements and variable condensers
(Mr. Neely wound the untuned primary
directly over the secondary, which did not
prove so satisfactory) and the plate circuit
coil, switch and condensers. All of this
apparatus (except the Midget condensers)
is shown in the accompanying pic-

turns of No. 20 wire on one of the tubes,
and make a tap at the following turns: 5th,
10th, 15th, 20th, 25th and 30th. The taps

may be 3-inch lengths of the same wire

scraped for an eighth of an inch at one end,

The Foote Short Wave set as
we built it out at Station 3XP.
The top picture shows the back
view of the set and indicates
how we mounted the variable
condenserg inside the coils and
the Brudleystat and the Brad-
ley grid leak and condensers
behind the panel. The center
picture shows the front view
of the panel. The two big dials
are for the variable conden-
sers, the two center pointers
are for the Marco back-
mounted tap switches and the
two outwxide pointers are for
the two Midget vernier con-
densers across the main con-
densers. Below is another view

of the same set

connectors as is consistent with short leads.
All extra soldering flux should be carefully
wiped off after the joints are soldered, and
the joints should be bright and clean. This
prevents later corro- (Continued on Pnge 40)
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-~ Multiflex

Tuned

By EDW. A. SCHLUETER
and STUART ROGERS

'I‘HE great San Joaquin Valley—in Cali-

fornia—famous throughout the world
for its fruits, oranges, figs and raisins, is
truly the land of glorious sunshine.

This wonderful valley is set between
two great mountain ranges, the towering
snow-capped peaks of the Sierra Nevadas
bounding it on the east, the Coast Range
Mountains on its western boundary. It is
about one hundred and fifty miles wide and
about two hundred and fifty miles long, so
situated between these two mountain
ranges that it is protected from the storms
of the Pacific Ocean, giving it a climate

“symmetrical panel when

The Multifiex Circuit
makes a very neat and

mounted as the authors

Plate

have done it

nearly midnight when we finished our job,

and owing to the late hour we thought that.

we would have to wait until the following
night to see whether or not our idea was
any good. However, we tuned in.

At first we heard no indication of sig-
nals. We made a few adjust'ments. reset
the crystal and tried again.

We heard very faint strains of music,
showing us that our idea would at least

Multiflex Tuned Plate Reflex *1Q1

perhaps unsurpassed anywhere in the
||
| ® @
i @) (@
aemAL 00078 || P gl
'
ENOy
ts)
Y1
i ——

world —truly the “Garden of the Sun.”
This glorious sunshine is the reason for the
wonderfu) fruits and raisins produced here,
but the excessive dry heat and reradiation
of heat waves plays havoc with radio re-
ception.

We had long been experimenting with
different circuits, in an endeavor to over-
come static interference with some success,
but nét entirely to our satisfaction, and we
were working upon the idea of reflexing our
tuned plate circuit.

One evening in the early part of June,
1923, after an unusually hot day, we sat in
our shop discussing this idea. We decided
to try it out and went to work building a
set embodying our reflexing idea. It was

Above in the pic-
ture diagram of
the Multifiex Cir-
cuit and to the |
right is the usual |
schematic dia- |}
gram  which s

SHAFT
Sl

work. After a few seconds we brought the
station in clearly, hearing a very wonderful
coricert. Who was it? To our knowledge
there was no station in California sup-
posed to be on the air at this hour of the
night. Yes, it was, however. KFI was
broadeasting a concert played by the or-
chestra of the Ambassador Hotel in Los
Angeles—the first concert given by this
wonderful orchestra.

The station which broadcast this concert
is only 225 miles away, and the fact that
we heard it was not, of course, & remarkable
reception ; but it made us enthusiastic about
our circuit and we were satisfied that we
now could build a radio receiving set that
would work in the San Joaquin Valley in
mid-summer.

The following evening we achieved a
marked improvement in our circuit, and
during the latter part of July we had two
test sets working in which we used only one
tube und a power amplifier, with which we
gave some very extraordinary demonstra-
tions,

Our log sheet of August 25th, 1923,
using 199 tubes, reads as follows:

V1—40 rotor, 40 stator, No. 28 D. S. C,,
using .00026 for antenna condenser.

V2-—40 rotor, No. 26 wide D. S. C,, 40
stator, No. 28 wire D. S. C. Wave length
275 to 525 meters. Tunes very sharp on

PLATE REFLEX "1O}

preferred by most k

of the advanced
readers

=—L b
B

Designed by, SCHLUETER & ROGERS @ Dec)oid J

-— 4]
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antenna variometer—DX very sharp. Using
Federal 3 to 1 transformer, logged the fol-
lowing stations between 7 and 8 P. M.:
KFI, KWG, KLX, KGG and KZN. Volume
and modulation good—very noisy—weather

experimental work, was a B-Metal Crystal.
This one held up under the severest tests
we gave it.

The advantage of using a variometer in-
stead of the ordinary radio frequency

tube oscillate, set the crystal to a very loose
but sensitive position. Adjust both induct-
ances to resonance of wave. This adjust-
ment gives the tube a chance to do a various
number of things, thus: Radio frequency

about 100 degrecs. We continued our transformer is that tuned radio frequency amplification, partial rectification, radio
tests all through frequency feed
the summer and — back and regener-
made a number of at',?;'. Afaatimant
discoveries  which ANTENNA MULTIFLEX *103 b it f
we employ in our Botolooft C. W. reception
present Multiflex ot To use as non-
circuit. e oscillating, set
The CII:cult in e | crystal to a more
general gives ex- ial | firm but sensitive
cellent results on position.  Adjust
one, two and three ez, as before until sig-
tubes. nals are heard,
Those who de- and then detune
sire to use this ¢ir- i l’l“os radio frequency
cuit will get best Y ¥ unit until oscilla-
results by follow- tiq]rll stpps. 'l‘:is
ing - instructions ) wi give modu-
and directions e ot Y lated - C. W. or
carefully. Be sure v1{ 40 Tmns ROYOR v |80 Turns ROTOR phone reception
to use the trans S STATOR v+ SIATOR clearly, along with
former ratio. This SCHLUETER % ROGERSG Faesnocat distance. °
is very important Figure No. 1
if you are to ob- shows the one-tube
tain the maximum and crystal con-

results from your set. Condenser capaci-
ties should be the same as marked. Chang-
ing them changes the working of the set.

The Multiflex No. 103 drawing is de-
signed for UV201-A or C301-A tubes. If
you desire to use UV199, WD11 or 12, leave
out the 300-ohm potentiometer and connect
the ground to the negative A battery. This
will also do away with the .002 mfd. con-
denser which is called for on the potenti-
ometer.

We advise, however, that if you use
UV199 tubes, not to make over a two-
tube job. For more than that, use UV201-A
or C301-A. The crystal detector used, and
the one we found most satisfactory in our

is more eflicient than untuned. In the
Multiflex circuit the position of the crystal
changes the capacily of the radio fre-
quency tuning unit. A fixed inductance
loaded with high capacity that some crystal
settings produce would have to be very
small to cover the changes in resonance re-
quired of a broadcast circuit. This condi-
tion of over-capacity and under-inductance
again lowers the efficiency and leaves us
with the variometer, with which very re.
markable results have been obtained.
Another advantage of this type of cir-
cuit is its selectivity, the tuning being much
sharper than the ordinary radia frequency
circuit using a transformer. To make the

nection, while Figure No. 2 shows the crys-
tal connection for using two or three tubes.

In winding the variometer to be used in
the Multifiex circuit, it is best to space-wind
the variometer No. 1 forty turns on the
rotor and forty on the stator. We used
different windings on the variometer No. 2,
or plate variometer—fifty rotor and fifty
stator, space-wound. In *“space-winding”
you wind the wire and a piece of striag
simultaneously so that the turns of wire are
separated by the thickness of the string.

Instructions for connecting a Multiflex
Tuned Plate Reflex No. 101 circuit—UV199
or WD12, are as follows:

Condenset No. 1 .00026 Micadon.

Multiflex *103
% 9ty otol
AR TRANS AF TRANS
€ e, 2 -~ “ollv.v - -
AERIAL  .00013 o . AN : - @
800100k {
LoNG | AN l\}»,) g r(ngé
& S (%) ~ &
oJ r - T
SHAET ) woup
SHAFT END — - SPLAKER
EnDy i . s s l
F@t‘ - . p=
200 owna B e N
POTENTIONS
. 30 OHM Y7 . 30 OHm 30 Onm
(o) RNEOSTAT U weosan RMEOSTAT )
oF 1y 1 ~| ] N B
Sl BT 2, ] X l l N 0005
| i y
Y —1_‘6 @ p
001 T' USE 201A OR 3O1A TUBES
+A -A -8 +8 +C PP gt T
2 g 2 SCHLWJETER & ROGERS
e i R oot 1 ! 1 FRESNO, CAL.
~GOtogo V. =
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Coridenser No. 2 and 3 .001 Micadon.

Condenser No. 4 .002 Micadon.

Condenser No. 5 .0005 Micadon.

Variometer No. V-1—special wound 80
turns—40 on rotor and 40 on stator.

Variometer No. V-2—special wound 100
turns.

Crystal Detector

—D, use B-Metal
crystal or equal.
When using a

UV199 or WDI12
tube, use the proper
rheostat or filament
control. Use B bat-
tery current from
65 to 90 volts.
Transformer No. 8;
for best results use
a9 to 1 ratio. Small.
er ratio transform-
ers can also be used.

The parts re-
quired are as fol-
lows: Two 3-inch
dials, two variome-
ters, special wound;
one Na-Ald 199
socket, or WD11 or
12; one 9 to 1 trans-
former, 8ix rubber
binding posts, one
rheostat, five Mi-
cadon condensers,
one crystal, six feet
spaghetti insulation
and wire for wiring
set, one Tx10xljg-
inch panel, one UV-
199 tube, or WD12,
one No. 1027 flash-
light battery or dry
cell, three 2214-volt

B batteries, one
pair phones, 100
feet wire for an-
tenna.

If this circuit is
carefully made ac-
cording to our in-
structions we guar-
antee that it will
give results that o -
will amaze you. We have been working it
here in the San Joaquin Valley for months,
obtaining remarkable reception where few
circuits work with entire success.

Mistake in Our First Moltiflex Diagram

Several readers have pointed out to us
the fact that the “picture” diagram of the
Multiflex circuit given on page 19 of the
December issue contained an unfortunate
mistake, though- the “schematic” diagram
on page 17 was correct.

In the diagram on page 19 the wire
leading from the right-hand side of the
erystal detector o the variometer should
go over to the side of the variometer next
to the telephone binding post instead of to
the side nearest the crystal.

This letter makes everything clear with
a corrected diagram on Page 28.

New York, Feb. 1, 1924.
My dear Mr. Neely.

I do not know whether your attention
has been called to the following already,
but inasmuch as the correct information
leads to quite satisfactory results, thought
it worth while to write you.

In the December issue of Radio in the
Home you gave a description and some dia-

grams of the Multiflex Circuit. There was
a picture diagram on page 19 which has
some errors in it and the circuit if hooked
up as therein indicated would give perhaps
very poor results, with the amplifier tube
acting as a sort of detector, and the crystal
detector being en-
tirely out of the
circuit. Of course,
reference to the
schematic diagram
would reveal the
difficulties which
would be encount-
ered using the
other idea, but it is
quite possible that
some earnest en-
thusiast might
overlook the cor-
rect ‘diagram and
wonder why he is
not getting re-
sults.

I have built
this circuit and
have been quite
satisfied with it. I
might mention in
thisconnectionthat
the Radio Corpor-
ation of America
specifically recom-
mends that when
using the 201A
as an amplifier
the rheostat be in
the negative A
side of the circuit,
and that the grid
return from the
audio amplifier be
led to the rheostat

before reaching the tube. While I doubt
if there is a great deal of difference if this
is not observed, still there are those who
alhere religiously to such recommenda-
tions and it is also possible that this ques-
tion has arisen in some one’s mind.

If this has been brought to your atten-
tino, it is possible that the question of by-
passing the radio frequency current
through the rheostat was mentioned.

In my outfit I have been using a Brad-
leystat (which, as you know, is a carbon
resistance unit) and I have had it in the
negative A side, as recommended by the
Radio Corporation of America, and I pre-
sume that radio frequency currents are not
hampered by such resistance, for my set.
works very well indeed.

While I admit that my technical knowl-
edge along these lines is quite limited, I
thought what I have learned might be
the means of helping some one else in dis-
tress, and if this be so, I shall, of course,
be pleased.

In closing I might call your attention to
another small discrepancy—in the photo
on page 18 you indicate the transformer as
having a 9-1 ratio, while in the text on the
same page you say b6-1. I believe Amer-
trans have a 9-1 ratio, but thought perhaps
you might wish to make a correction in a
later issue.

I certainly do believe this set is a very
good one and recommend a trial to all those
who wish a compact, selective and satisfac-
tory outfit. With two stages of audio
added one can fill a whole house with clear
signals. Yours very truly,

ERWIN MAIER, JR.
. L

ABOUT THE “RILEY” CIRCUIT

1133 Princess Ave., Camden, N. J.
Dear Mr. Neely:

In your February issue of Radio in the
Home, 1 read the article entitled “A Circuit
Tuning With Condensers” and wish to in-
form you that it is an exact
duplicate of the one published
by myself in the March 25th
and April 1st issues of the
Philadelphia Inquirer.

Mr. Riley evidently did not
realize that this was the case
or else he had not heard of it
before. .

I shall tell you in a few
words how and why I think it
is the sharpest single-circuit
tuner ever tried by me, in my
eight years of experimenting

with vacuum tubes and their
circuits.

I have tried many double
circuit tuners and I have been
able to cut circles around some

of them. (continued on Page t8)

The top picture shows
a view of the three-
tube Multiflex look-
tng straight down into
the box. The other
diagramsa are of the
firat two in the article
printed herewith .
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THE RADIO KINDERGARTEN

E HAVE dwelt at considerable length

in these lessons on such subjects as

mductant‘.e and capacity, resistance and

voltage and amperage, and it may be that

some of the pupils of the Radio Kinder-

garten are wondering why I lay so much
stress upon these things.

The answer is very simple; fundamen-
tally it is the combination of just these
things which make radio as we know it.
The radio engineer can take just these
phases of a circuit and can design the kind
of apparatus that is necessary to do what-
ever it is that he desires it to do.

We have already defined these electrical
terms in picture form. That is, I have al-
ready told the pupils to picture inductance
as coils of some kind and capacity as con-
densers of some kind. I have told you that
the voltage of a current is the energy or
punch behind it and that the amperage is
the amount or quantity or the intensity of
the current that is being pushed along by
this voltage. I have also explained that re-
sistance is anything in the circuit which
opposes the flow of the electricity.

Now in this lesson I simply want to tell
you in a general way how radio engineers
use these various things in such a way that
they can figure out on paper almost all of
the apparatus required for their radio set.

In order to do this, there are, of course,
a great many mathematical formulae which
are totally beyond the abilities of you and
me, but we can easily understand the sim-
pler ones, and in this lesson I am going to
take up only those in order that you may
see the methods of the radio engineer
rather than delve too deeply into the in-
tricacies which he faces every day.

Right here let me say that every radio
stadent, whether he be in the kindergarten

class or not, should have in his library some
good book on radio giving the various defi-
nitions and formulae and the tables from
which certain facts may be easily derived
Such books as this are rather forbidding
looking to the novice because of the mathe-
matics in them, and they are certainly not
designed for steady reading by any novite,
but then neither is the dictionary nor the
encyclopedia designed for this purpose. Yet
every good library has a good dictionary
and a good encyclopedia for general refer-
ence in order to settle disputed points or to
clear up some uncertainties in the mind of
the owner.

Just so the radio student should have
such a book, not necessarily for steady
reading, but for handy reference in order
to clear up the various points that are bound
to come up from time to time in conversa-
tion or in the ordinary reading of radio
magazines and newspapers.

There are a great many books on the
market, but I think the two best that I know
of are one published by the United States
Government for the Signal Corps and called
“Principles Underlying Radio Communica-
tion,” and the other the very compact and
complete little “I. C. S. Handbook for Radio
Operators,” which has just recently been
put out.

I think that the members of this class
will undoubtedly find the I. C. S. Handbook
better for them, because it is the more re-
cent and has been compiled for their special
benefit. Personally, I usually am able to
find a copy of this handbook in my overcoat
pocket, and if I ever find myself on a trolley
ride or a train ride with a few minutes to
spare, I take it out and delve almost any-
where into its pages and find information
there which is of value to me at all times.

Let us take, then, that handbook to illus-
trate the point that I- have been making
now. Back on page 500 of my copy there is
a chapter which is headed “Wave Lengths,
Frequency and Oscillation Constant.” This
is followed on page 502 by a number of
pages of very forbidding looking tables, and
yet these tables become as clear as day to
those who take the trouble to understand
how to use them.

We have already discussed wave length.
We have also discussed what is called fre-
quency—that is, the number of waves per
second which will pass any given point by
signals of a certain wave length.

It is, therefore, very easy 80 far as these
two factors are concerned to understand
this sentence from the handbook—*The
relation between the wave length in
meters, the frequency in cycles per second
and the oscillation constant (LC) of circuit
is given in the accompanying table.”

We know already what is meant by fre-
quency and wave length. Now let us see
what is meant by “oscillation constant” and
then let us examine that perculiar expres-
sion which is given (LC). The next sen-
tence in the handbook says, “The oscillation
constant (LC) represents the product of in-
ductance in microhenrys and capacity in
microfarads for a circuit of a given wave
length or frequency.”

Now we know that inductance means
coils and capacity means condensers. We
have learned that the unit of measurement
which is used for inductance or coils is the
henry, but that a henry is so big as to be
useless in the computation of radio appara-
tus, and so we take the one-millionth part
of a henry, whlch |s called microhenry.

] red in a unit
ca.lled the farad, but the (Continaea on Page 29)
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WIAX
The Wave From

Lake Erie

WJAX, the broadcasting station of The
Union Trust Company, Cleveland,
Ohio, i8 unique among radio stations of the
country in that its primary purpose is a
business or commercial one rather than the
mere furnishing of entertainment.

The main purpose of the operation of
WJAX is the furnishing of a financial serv-
ice to bankers, farmers, wholesalers, re-
tailers and other business men within a
radius of about 500 miles of Cleveland.

In rural sections particularly, the farm-
ers, bankers and business men have had
little opportunity to obtain the very latest

uotations upon the commodities which

ey buy and sell. They have been de-
pendent, to a large extent, upon newspa-
pers published daily or weekly, and at the

time the papers were received the quota-
tions in them were already ‘“stale.”

Nowadays, any one who is interested
car pick up daily quotations upon an enor-
mous range of products, commodities or
securities by simply listening-in on WJAX.

Quotations are broadcast four times
daily. The standard schedule, in detail, is
given below:

9:00 A. M.~Bond Gossip

9:16 A. M.—Stand By

9:17 A. M.—Financial News and Grain Markets

(yesterday's close)

9:30 A. M.—Stand By

9:32 A. M.—Bond Gossip

9:46 A. M.—Sign Off

10:00 A. M.—Iron, Steel, Coal, Coke and Petro-

Jeum Bulletins

TONT »pr > prErr rEP>

M

It was neosseary for us to make a
change in our achedule for this moniW's
issue of RADIO IN THE HOME. Laat
month we advertised that we wosld
print this montA a story about WJAZ of
Chicago. . We Aad this astory adout
WJAX listed for mext month. The
photographs to accompany the story of
the Chécago atation were lost in transit
and we Nad to make the shift, substitut-
ing this month this story abdout the
Cleveland atation.

H. M. N.

Current News Bulletins

M.—Stand By

M.—Foreign Exchange
M.—Live Stock—Cleveland and Pitts-

burg Markets (Opening)

M.—Chicago Grain (Opening)
M.—Marketgrams and Agriograms
M.—U. S. Liberty Bonds (Opening)
M.—Stand By

M.—Bond Quotations (Opening N, Y

Exchange)

M.—N. Y. Stock Exchange Quotations

(by request)

M.—U. 8. Liberty Bonds
M.—U. S. Weather Forecast
M.—Sign Off

M.—Stock Quotations (by request)
M.—Chicago Grain Market (1:00 P. M.)
M .=~Current News Bulletins

M.—N. Y. Stock Exchange Quotations

(by request)
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M.—Live Stock—Cleveland and Pitts-
burgh Markets (Closing)

M.—Hay and Grain (Cleyeland Market)

M.—Toledo and Chicago Grain (Close)

M.—Flour and Feed Market

M.—Stand By

M.—Foreign Exchange at 3:15

M.—Crude Pubber Quotations

M.—N. Y. Bond, Cleveland Stock Ex-
change and N. Y. Stock Exchange

| Quotations (Close)

. M.—U. S. Weather Forecast

. M.—U. S. Liberty Bonds

# . M.—Sign Off

This program may be of little signifi-
cance to the man in the city, but it has
practically revolutionized the business
methods of hundreds of farmers, dealers,
stock raisers and the like.

In many small towns today the daily
prices of eggs, cattle, wheat and the like
are being set by WJAX. ILocal bankers
receive produce quotations and post them
in their lobbies, where they are available
to all of their customers. Many store-
keepers are also doing this as a service to
patrons. The people who appreciate this
broadcasting most, however, are the farm-
ers who live on the dirt roads
away from the towns and they
are thereby enabled to know
how much to charge for their
produce when they take it to
market.

This, naturally, explains the
bank’s purpose in operating a
broadecasting station. WJAX
has a very direct bearing upon

3
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. M.—Stand By

. M.—Butter, Eggs &
Poultry (Cleve-
land Market)

2:19 P. M.—Foreign Ex-

(XYY
-
Q[
sl

change
2:20 P. MA—g. dS. Liberty tﬂe chonduc;;l of  business
] onds throughout the field served by
328 E MesRitamdl]l MNods the Union Trust Company.
And anything which can be

2:30 P. M.—Stand By

2:32 P. M.—U. S. Weather
forecast

2:35 P. M.—Bond Quotations
(as of 2 P. M)

of aid to business in general is
bound to be reflected in bank-
ing operations.

In its evening broadcasting,

2:45 . M._srgéanﬂ}.""“" however, WJAX enters an en-

3:00 P. M.—Homegrown tirely different ﬁeld—the field
Frl:)ilts and Veg: of pure entertainment. Two
etables evenings a week—Tuesday and

3:15 P, M.—Stand By o] 2

3:17 P, M —_Dutter, Eges & Thursday—the Union Trust

poultry  (Cleve-
land Market)

Top picture is a view
of the wiudio of
Station WJAX

Center shows Am-
bassador Myron T.
Herrick and J. R.
Nutt, president of
the Union Trust Co.
Right—"Tris" Speak-
er, of the Cleveland
‘ Ball Club.  Left—

Elmer G. Johnaon,
") “The Wave From
Lake Erie” WJAX
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Company broadcasts musical programs, the
content of the programs varying all the
way {rom ordinary jazz to the symphony
concerts performed by the Cleveland Or-
chestra,

In fact, WJAX has attracted a great
deal of attention in the radio world by its
use of remote control, whereby it has suc-
ceeded in broadcasting programs from
many different points in Cleveland. Be-
sides symphony orchestra concerts, which
were given at Masonic Hall, there have
also been broadcast the organ of the
Cleveland Public Hall, where the coming
G. O. P. convention is to be held, the or-
chestras of the Hotel Cleveland and Hotel
Winton and the boys’ choir of Trinity
Cathedral.

A great many people have been under
the impression that when a concert is
broadcast from some point away from the
studio, it is necessary to install complete
broadcasting equipment at the place where
the concert is being given. Of course, that
is not the case.

No matter from what points WJAX
has broadcast concerts, the transmitter,
generator and all other standard equip-
ment have been undisturbed amd have
been operating within the studio. The
concert has been carried to
the station by telephone
wires installed by the local
telephone company.

This involves the use of
a private line direct from
the place of the concert to
three pairs of conductors—
one pair for regular tele-
phone equipment in order
that the operator at the sta-
tion and the operator at the
remote control panel may
have physical means of com-
munication. The remaining
two pairs of conductors are
then given a special test and
all line noises and all cross
talk is eliminated. Two
pairs of conductors are in-
stalled so that in case one
pair should develop trouble,
broadcasting could be con-

Top-—the apparatus
room of Station
WJAX and in the
center i J. M.
Thornburn,  chief
operator. To the
left are towers on
the Union Trust
Building and at the
right i3 a glimpae
of wsome of the
apparatus

tinued over the other pair.
After the lines have been
made ready, special input
equipment including ap
amplifier and microphone
are installed at the place
where the concert is to be
given and connected to
one pair of conductors.
The lines are then con-
{Continued on Page 28)
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AS A natural result of the two articles
published on my inverse duplex sys-
tem in the January and December issues
of Radio in the Home, there have been
many questions pouring in regarding cer-
tain troubles which have been experi-
enced. These questions in the main fall
into definite groups on parts of the ar-
ticles perhaps not entirely clear. It is
rather difficult to obtain the other per-
son’s viewnoint when one is writing
about a subject more or leas familiar to
oneself: Many things which appear self
explanatory to the writer are the moat
vague to the reader. So it is by means
of the questions written in that I am able
to tell just where I have failed to do jus-
tice to the subject.

Of course, the letters have been so
numerous that I have not been able to
answer them all, but I hope to do this in
time. One of the objects of this article,
then, is to answer many of these letters
in such a way as to put the readers
straight, while they are meanwhile pa-
tiently awaiting a direct reply from me.
By such an article I am able to answer the
greatest number of questions for the
greatest number of readers in the short-
est possible time—the fairest proposition
for all concerned.

Now I realize that most proud pos-
sessors of a ‘roll your own” set have told
every neighbor within reach about their
wonderful hookup. 1 know—I1 do my-
self. And these individuals wouldn’t
have it known for the world that there
was even a thing to question in it. Yes,
I've been there myself. You know, [ think
we can talk these
mutually con-
fidential things
over just between
ourselves this
way! Well, I am
not going to give
you away; so
every question
will be answered
without reference
to who asked it,
and you can go on
blowing just as
hard as ever for
all of me!

The first gen-
eral question
which arose from
many sources on
the December ar-
ticle was the pos-
sibility of dry cell
operation. It’'s

same old story
of trying to get

The Inverse Duplex
andDry Cell Tubes

By DAVID GRIMES

Chlet Engiacer Slesper Radle Corpersiien; CensuMing
te Bristel
Radle Ce.

ITSEEHSdmCﬁanMn‘h-IJulm
“plcture” diagrams check up correctly, no mat-
ter how careful we are with them. We continue to
wm-mm&mmmmmd

any time tn the future and trying to Aook up a
set from that diagram. q

Just under and to the right of the first mew-
m[a-armm’ﬂmaﬂzodondcuorundn

ly down to connect to the wire which goes
on down to the F binding t on the audio fre-
quency transformer in mﬁ'mwmﬁm
Oll;;pic{m. ing I .
¢ wire going from ground binding post
over to the plus A binding post is also wrong. That
wircchu““mrm
e G L D elellies
post up and to t t to, connect
t0 the bend of the wire whick connects to the minxs
flament ing post on the first tubes socket.
We are republishing this ds m ocorvectly on

page (32) of this issue and the set will function as
’ H.M.N

something for nothing. 1 appreciate,
however, that many experimenters live in
localities where it is impoesible to re-
charge storage batteries. It is !o; the
benefit of this class that this question is
taken up in detail. Otherwise, the an-
swer would merely be “Yes, we have no
results.” .

The employment of dry cell tubes in
multitube circuits results absolutely in a
decrease in reception. In one-tube sets,
they work out very well and save the cost
of a storage battery that often amounts
to more than the cost of the set. In the
more powerful sets employing two or’
more tubes, they haven't the energy to
produce the goods. If the dry cell tubes
were “just as good” as the larger tubes,
why aren’t they used in power amplifying
systems and why don’t the broadcasting
stations install them for transmission
instead of the large expensive tubes meas-
uring about a foot high and almost half
as much in diameter? The answer is ob-
vious. The energy which a tube is cap-
able of delivering is roughly proportional
to its size.

With that question clear in our minds
we can now proceed to an intelligent
discussion of the subject. Dry cell tubes
in the more powerful circuits will give
some results. Two of them will give
more than one tube and three more than
two, etc. And after all, some results are
better than no results and no results it
would be if an eéxperimenter couldn’t re-
charge his storage battery. So dry cell
tubes will deliver a radio entertainment

where otherwise it would not be possible to

enjoy one. Cer-

too much must
not be expected
from them. It is
useless for the or-
dinary fan to ex-
pect good loop re-
ception on loud
speaker over con-
siderable distances
on dry cell tubes.
A few such sets
have been suc-
ceasfully built by
using five or more
tubes, which ‘im-
mediately makes
the whole thing
expensive because
of frequent bat-
tery renewals.

set using
more than four
(Continued oa Page 39)
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So Practica l—-so convenient

DusiLier Ducon
Socket ‘Plug

The Dubilier Ducon is the standard socket-plug.
It takes the place of the cumbrous, unsightly
antenna.

Simply screw the Ducon in any lamp-socket
and connect it with the radio set. Not only are the

— broadcasting stations heard clearly, but tuning is
= sharper.
g‘ 6 oge .
= A= Dubilier Condenser and Radio Corp.
46-48 West Fourth Street New York

DuBILIER MICADON
The Standard Fueed (ondexser

- Q Device é‘?

DusitiER VARIADON
z __l Uariable Mica Condenser

DusiLier DURATRAN

Radio Frequency
Transformer
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e exol Ry RIoTer YOl
IAVOX

y Radio

JRyproducers“and Amplifiers

| Reproducers
R2 with 18.nch curvex
horn $60.00
| R) with Hinch curver
born 35.00
Mol with Meinch curven
horn (for dey barery
) .. 38.00
Combination Sets
ALR Magnavex Repro-
ducer and 1-srape Am-
pliber o
AR Magnsvox Reproe
duce -staxe Ara:

the ¢ . 85.00
Power Amplifiers

Al-—one stage of smphib.
estion, meeal case 2

ACLC—two siaees of

smplification, hsrd.

$9.00

7.50

woud case $5.00

AC-3Ctheee saper of
amplification. herd-

wond case .

The blustery, rainy days filled
with joyous entertainment

EEL a bit fagged,—wish “winter would hurry up

and end?”" If so, you haven’t yet joined the great
fraternity of Magnavox owners, for every Magnavox
owner commands the best of radio entertainment at
all hours in his own home.

For example—add the Magnavox Combination Set
Al-R (as illustrated) to your recciving set and you
can reproduce, with perfect clarity and charm of tone,
those distant stations you have always wanted to hear.

Combining 2 Magnavox Reproducer and Power
Amplificr in one compact unit, the A1-R greatly en-
hances the usefulness of any good recciving set.

Magnavox Products are for sule at good
radio stores evervehere.  Write for new
32-puge Magnavox Radio Catalog

THE MAGNAVOX CO., Oakland, California
New York Office: 370 Seventh Avenue
Perkins Fleetrie Limited, Montreal, Toronto, Winnipeg,
Cunadiun Distributors

IAGNAVOX
Radli

GoodreauAns

About His Famous Circuit

wers Questions

By W. FRANCIS GOODREAU

INCE the publication in the Janu-
ary issue of the article, “An Ideal

Circuit for the Ducon Plug,” I have
been swamped with letters from inter-
ested radio fans from all over the
country. This has pleased me very
much, and I am glad to know that this
little circuit has appealed to you so

strongly.
Many of you have received personal

replies to the questions asked in your
letters; the rest I could not answer be-
cause I could not spare the time to do
so. However, your editor said I might
answer all your questions in this arti-

cle, and so I hope you will pardon me
for not writing each of you a personal
letter.

The miost important question, judg-
ing from the letters received, seems
to be, “Can this set be used with more
Yes, this set ecan be used
with one or more tubes, provided that
these additional tubes are used for
audio and not radio amplification. I
have had little success in combining
radio frequency amplification with
this circuit, and s0 would not advise
No special audio unit is
needed with this circuit, any standard
unit will do, and for best results you
should make sure that there is 8 phone

tubes?"”

its use.

distance range of any set will be, as
that depends on many different things.
Location of antenna, skill of operator,
etc., all affect the range of the set.
The Goodreau Circuit on one tube,
using antenna or ground alone, will
equal any standard set using antenna
and ground, provided that this stand-
ard set uses the same type of tube, the
same antenna, in the same location.
It will operate well on antenna or
ground alone. I prefer whenever pos-
sible to use an antenna or Ducon plug.

Many, in faet most all of you, have
asked that I describe my personal re-
ceiving set, so I will do so. At pres-
ent I am using three tubes in my set,
a UV 200 as a detector and two UV
201 A tubes as audio amplifiers. The
circuit is the one described in the arti-
cle published in the Junuary issue of
this magazine. I am using a Kellogg
variometer, vernier condenser, Pa-
cent 30 ohm rheostats, Bestone sock-
ets, all-American audio transformers.
A Dubilier micadon phone condenser
capacity .002 mf. is across the primary
of the first transformer. The ratio of
the audio transformers is 5 to 1. The
panel I am using is Radion Mahoga-
nite and the size is 7x18x3-16. The
binding posts 1 use are Eby. The

LooP

&

»re
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Goodreau civcuit as used for loop reception. For best results u two-stage

audio amplifier should be added.

This should be connected in place of

phones. Loop and antenna may be used together for more selective tuning.

condenser across the primary of the
first transformer. This should be a
Dubilier Micadon and the capacity
should be .001 or .002 mf. Used with
one or two additional tubes, the Good-
reau Cireuit will give very good vol-
ume on a loud speaker. The Goodreau
Circuit using one tube will not give
good results on a loud speaker unless
one or two audio units are added.

Any standard tube may be used in
this circuit. As stated in the article
in the January issue, the UV 200 tube
is the best to use as a detector. UV
201 A, UV 199, WD 12, WD 11, ete.,
are also satisfactory, though they do
not equal the UV 200. The plate and
filament voltages of the tubes are as
follows:

TYPE FILAMENT
UV 200 8 volts
Uv201 A Not over 6 V.
Uvi199 Not over 3 V.
WD 11--WD 12 Not over 1% V.

PLATE
Not over 22%
volts
45 volts
46 volts
45 volts

I find that this set works best with
low plate voltage.
It is impossible to state what the

dials are the well-known Sommerville
4 in. silver finished dials. I am using
16% volts on my detector tube and 90
volts on the two amplifiers. I am also
using a “C" battery on the grids of
both amplifying tubes. This saves the
B battery and gives loud, clear sig-
nals without distortion. My loud
speaker is the well-known Magnavox
type R2.

I am using a Ducon plug as my
antenna. With an outdoor antenna,
it ean be of any length up to one
hundred feet. I prefer one about
seventy-five feet long #&nd about
thirty or more feet high.

Many of you have written about
there being a difference in the wiring
diagram and the wiring in the pic-
tures given. Always follow the wir-
ing disgram when making a new set.
The pictures are given for the purpose
of showing you how to place the parts
for best results, and the wiring should
be disregarded. It is almost impossi-
ble to trace a complete circuit by fol-
lowing a picture.

Any standard variometer can be
made into a split variometer provided
you understand how variometers are
made and can separate the windings
without causing the wire to become
loose on the stator or rotor of the va-

(Continued on Page 38)
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A BETTER.CHANCE. -5
#TO MAKE. GOOD®» ||A°
WhenYou “Build Your Own”
a
You will, of course, want the best v
Both amateur and professional radio v
enthusiasts find in o
AR D . MAR-CO RADIO PRODUCTS \
. 30-OHM IIIIHEOS'I'AT exclusive improvements, the result MAR-CO
D0 e U ¥, o B ¥ of independent research. that tend
:"’}lu‘l.;..‘.’:'ig&ui‘{"i‘mﬂ.'" Bievsi to simplify hook-up problems wnd ARMORCLAD
I SN to assure efficient performance. wo JOTENTIOMETER
Often. too. owners of ready-made { alekel chromiym reniniance uuit,
'y aets gain added pleasure by replac- Dismeter 2R 5" Dakaity kot
ing some faulty part with a Mar-Co §
unit,
‘) You can eafely “Let Mor-Co be
your guide,” because in the de-
signs of competent radio engineers,
the selection of the finest grade 1{’
materials obtainable, careful nssem-
bling, and rigid testing, with beauty .
MAx-CO) of fnish for good mensure. you
v comoem | W | T e S wat o vz
spaees 1.,.."...x.l,:'.'..., ma)lent your set o better chance to make epanmit, Lo (o aiese;
- Eé‘%:"’.‘.f.‘au..’.:n.‘ T P good. ) Augustapie 1o llly“all\:llnu:- erk
Gy N It will pay you to insist that your ““"““ “Laob e W .‘.
C dealer give you =
MAR-CO RADIO PRODUCTS S
.If he can’t, or wow't,
write us about it.
&,
MAR-CO 5-POINT (v &)
INDUCTANCE SWITCH
Slounts with one deiiling, ~ Hacd ol
d bbet insaintion. Bakelite kuob,
. melul yarta nickeied.  Pesitive A () “
e @2 wp (0 19 points) MAR-CO U V. 199 o
N\ Heavy m'l-l r. Posl I;_I.l"(
é > :'r'.'y'"fuz'.l'.'rff'm':"""“ase.
D IO -
(e) & PROD 1 y
MAR-CO L
KNIFE SWITCH
Bx styicy with locy or bluding
ro r losulation.
mell lJIrll nickeled. 80c to
. .
.
- 0o
¥ MAR-CO U. V. 198 SOCKET
’ 7 Extra fong contact poiuts sad
r:x’-‘::;n"l‘:l‘:n s Riasadat,
MAR-CO SHUR-GRIP PLUG MAR-CO DOUBLE STA-PUT PLUG MR ikl e Tt meiad
Berew adjustment of chucks, No tools Taken one or Iwo hradects. Wide oval parta nickeled.  The.
g = Y
= fard ru
Seriea. Hard ,,,.,,,,r ..,Im A tion: metsl Darta lrrmlnll‘tln (um
ksl Bidiuk RS protecting = e “ngivethe
nleeve, Tsc. sleeve,  Be. N -
. @ ® Q Write for MAR-CO_SHUR- CRIP JACK - Write for MAR-CO_STA-PUT rnue “
MAR CO BEZ}'_LS ta & Fits any tin. Built lo mest o
5! & TRl InmosahbliIfy. of shOT( clrcultinx: Ci 1! requirements.  No tools Deces: 09
tr irculars
BT s eold e B Clrealars et i Fa o chri
inlix and prices on request. N

PLEASE ADDRESS ALL CORRESPONDENCE TO
Dept. R-H.
MARTIN-COPELAND CO.
Providence, Rhode Island, U. S. A.
———(Ratablished 1880}————

The sdvies of the Mar-Co Experimental Laboratory Siaff je yours for the asking.

“MAR-CO RADIO PRODUCTS INSURE SUCCESS’ ||
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Announcing—
ANewRadioFrequencyTransformer

—in a combination unit, consisting of trans-
former, tube socket and rheostat.

Especially designed for use in tuned radio fre-
quency circuits—the most practical method of
amplifying high (radio) frequency impulses.
The trend toward radio frequency amplifica-
tion is to be expected. Its advantages are many
—long distance reception; the excellent results
obtained with indoor aerials, and an entire ab-
senceof interference withneighboringreceivers.
When incorporated in a tuned radio frequency
circuit, this transformer amplifies efficiently
at all wave lengths employed in present.day
broadcasting.

All Eisemann units are matched one to the
other, not only in their electrical co-relation
but also in appearance, and, when assembled,
present a harmonious whole.

Complete instructions for wiring are given, and
the individual not deeply versed in Radio can
build a receiver with assurance of results.

Catalog seni on reevest

RISEMANN MAGNETO CORPORATION
WILLIAM N. SHAW, Presidect
52 Thirty-Third Street Brook!yn, N. Y.

Absolute Accuracy

¥

RESISTANCE UNITS
Means Better Resalts in Reception

A good resistance unit must be cor-
rect and constant in value, and there-
fore silent in operation. PRECISION
RESISTANCE UNITS meet these
demands of the exacting radio man
who knows that the use of a calibrated
FIXED resistance of proper value
" eliminates one unnecessary control and
produces pure tone reception.

PRECISION UNITS, which are
strictly hand made and individually
calibrated, are constructed with ele-
ments of fixed resistance.

After the moisture is removed they
are mounted and hermetically sealed in
a glass tube. Final inspection is then
made and cach unit tested.

PRECISION RESISTANCE
UNITS are made in a wide assortment
of values,

THE MEGOHMETER

M&‘d by engineers to test
“PRECISION" RESISTANCES.
Accurately measures any resist-

nce
(20.000
12.000,000 ohma)
See them at your dealer’s or write for descriptive folder and price list
DAVEN RADIO COMPANY
Radio Resistor Specialiste

9 CAMPBELL STREET NEWARK, N. J.

|

About the ““Riley’’ Circuit

(Continued From Fage 19)

I'll admit that one has to learn how
to operate it before maximum results
can be obtained. I spent hours and
hours balancing ecoils of different
sizes with condensers and vice versa
until I came to the following con-
clusions:

In a vacuum-tube circuit in order
to get maximum results the induct-
ances and capacities must be in pro-
portion; i. e, you can’t take a large
inductance and balance it with a
small capacity. Therefore, in design-
ing my inductance, using 23-plate
condensers, I found that a 3%-inch

| tube wound with No. 22 wire will be-

gin to make my circuit act slouchy
when less than thirty-five turns are

phone condenser is set at about half
capacity before lighting the tube and
this will give one a chance to bring
the tube to an oscillating point by
turning the dial toward zero and
stopping it by turning toward maxi-
raum.

When the peak of a transmitting
wave is gotten this way the volume
is surprising, especially on DX.

I must emphasize the use of only
first-class condensers in this cirecuit,
as a defective one will show up right
away. A 23-plate vernier may be
used across the coil.

Mr. Neely, you -will have to excuse
the jumpy way in which this letter
is ‘written, but my time is limited and

—— vouTs %8

Pl —§o 1l

This diagram of the Multi-flex Circuit corrects an error made. in the

diagram given in the December number. TARe hook-up as shown here
is right.

used or more than forty-five. So |
am now using forty turns, which cov-
ers all waves from 200 meters to 560
meters and thus am able to use a 23-
plate over its entire range of capac-
ity. This is one of the secrets of
making a set tune sharply. The use
of honeycomb coils of twenty-five
and fifty turns in the circuit I have
proven to be less efficient than a

you wanted this letter before next
Monday, and 50 hope it will be clear
enough for you to write something
about. 1 shall appreciate your kind-
ness in giving me the credit for hav-
ing devised the circuit, which seems
to be very popular from the number
of letters I received.

pectfully yours,
GORDON KRESSEL.

A

STATIONARY PLATES ARE
SHOWN IN MEAVY LINES

PRATELY 37 FT. wa

g [ ¢ :

This circuit, skowing the hook-up twning with condensers, is the one orig-
inated by Mr. Kressel and described in his letter to us.

straight winding, so you may make
roention of that.

In my little diagram which I sub-
mit you will find the stationary and
movable plates designated by heavy
and light lines respectively. If the
set is wired as shown, all body capac-
ity will be done away with. This, as
you know, is very important. The
use of a potentiometer ix optional. I
have found that the negative B lead,
when connected to the. plus A bat-
tery, will give very good results.

All tuning is done with l.h‘c coil

d

the
being used as a sort of vernier and
at low ity at all times, at about

twenty degrees of the scale. The

WJAX—The Wave
From Lake Erie

(Contimued From Page 23)

nected to the speech amplifier equip-
ment at the stations and tests are
conducted both for audibility and
quality. The volume is adjusted to
a certain level in order to insure per-
fect handling. If the “gain” is set
too low, the broadcast wires will
pick up cross talk from adjacent
wires in the same cable and inversely
if the gain is too high, telephone
subscribers will be greatly annoyed
in their conversations from signals
collected from the broadcast pair.
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A volume indicator is installed on onto the subject of modulation. Its capacity we can figure out the induct- length of n circuit composed of an
the remote control panel and after his hobby. ance, or in other words i we know ind nce of 135 ferohenrys in

the correct values have been ascer-
tained through tests, the reading of
the indicator it noted and from then
on the volume is kept as nearly con-
stant as is possible during the entire
concert.

The matter of controlling what-
ever is being broadcast is practically
the same in the transmitting room
whether it is remote control or local
studio broadcasting. After the sig-
nals have passed through the input
equipment in the station, the gain
can be regulated to the desired level
and the volume regulated by watch-
ing the modulator plate current on
the transmitter. From operating
practices, a certain deflection of the
necdle gives the best results and the
operator tries at all times to keep
this reading constant.

Although WJAX uses only 500
watts in the antenna, it has been
heard in such remote places as
Washington. California, Hawaii, Tex-
as, Cuba, Costa Rica, Florida and
Maine.

Most radio fans know WJAX as
the “Wave From Lake Erle.” And
the station signal sounds like a real
wave, too. Elmer G. Johnson, the
announcer (otherwise known as “The
Sheik,” on account of the many hun-
dreds of letters in feminine hand-
writing which he receives), is respon-
sible for the invention of the device
that gives the imitation of the Wave
From Lake Erie. He won't tell how
it is done, but it certainly sounds real-
istic. In fact, several letters have
come in from radio fans who thought
that the broadcasting was done from
the lake shore.

“Jim" Thorburn, the operator of
WJAX, simply cannot talk for more
than two minutes without getting

“The big idea in broadcasting, as I
see it,” says Thorburn, “ix not so
much to see how many miles you can
reach as it is to see how well and
how naturally you can reproduce the
concert you are broadcasting.”

That is what Thorburn has tried
to do and the many thousands of
letters received by WJAX testify to
his success.

WJAX will shortly move into the
new building just being completed
by the Union Trust Company, where
the station will have a much larger
studio and facilities for still better
concerts. The new towers have al-
ready been erected upon the roof of
this largest of Cleveland's sky-
scrapers.

Radio Kindergarten
(Continwed From I’;l- 20)

farad, like the henry, is far too big
for ordinary use and s0 we also take
the one-millionth part of that and
that is called a microfarad. From
this you can see that the prefix
“micro” means “one-millionth.”

The product of inductance and ca-
pacity then simply means the value of
the coil multiplied by the value of the
condenser. This then leads us to be-
lieve that the letters L and C mean
inductance and capacity, and that is
exactly what they do mean. The let-
ter L in radio or electrical formulae
always refers to inductance, and the
letter C always refers to capacity.

The whole thing then means that
we can figure out the wave length or
frequency of any combination of coil
and condenser by knowing the induet-
ance and the capacity. This also nec-
essarily means mathematically; that if
we know the wave length and the

any two of these factors we can figure
out the third.

It is in these tables that I find the
1. C. S. handbook really more suitable
for the radio beginner than the Gov-
ernment book that I have spoken of.
The Government book gives induct-
ance in what is called “centimeters,”
and while the expert can very easily
change centimeters into microhenrys,
it is very much simpler to have the
microhenry and the microfarad to deal
with and that eliminates one other
mathematical process. So these tables
that I am speaking about now, which
are given in the handbook, are the
simplest to use.

Let us now take one or two ex-
amples that are given in this hand-
book on page 501 and see what we
can do with these various factors
which we have been speaking about.

Example No. 1 says—“What is the
frequency of an alternating current
whose measured wave length is 1200
meters?”

And then the explanation says,
“Oppogite the value 1200 meters in
the table is the value 250,000, which
means that the frequency of the cur-
rent is 260,000 cycles per second.”

In these days of many radio supple-
ments to newspapers and many radio
magazines, it is quite common to see
stations listed according to the fre-
quency and this is always given as 30
many “kilocycles.” This term sounds
forbidding, but as a matter of fact is
very simple, because the prefix “kilo”
simply means “one thousand.” So the
frequency of 250,000 cycles per second
would be spoken of as a frequency of
250 kilocyeles, or 250 KC.

Now let us go into the “oscillation
constant,” or the LC of a circuit.
Here is an example given in the hand-
book: “What §s the natural wave

series with a condenser of .0008 micro-
farads capacity?”

The solution is very easy to onder-
stand. It is this: “The product of the
inductance and capacity values is 136
times 0003 which equals .405, which
ean be called the oscillation constant
(bC). Opposite this value of LC in
the tables will be found the value 1200
meters which represents the free
wave length of an oscillatory current
in this circuit™

In other words, if we have a coil
which is marked 1835 microbenrys,
and we have a condenser which we
know is .0003 microfarads, we know
that the two in serles will respond
to signals of 1200 meters. If we
happen to know that we are receiv-
ing signals of 1200 meters and know
that our condenser is .0003 mfd. we
can figure out the inductance by
looking at the tables and that would
give the value of 136 microhenrys,
which would be the value of the coil
that we are using to receive those
signals. This is stuted in another
example given in the handbook:

“What value of capacity must be
connected in series with an inductance
of 25 microhenrys in order to tune
the eircuit to 200 meters?”

The solution is this: “Find opposite
200 meters in the tables, the LC
value 01126 which is the oscillation
constant. Divide this value of LC
by 25 and the quotient .00045 is the
required capacity in microfarads.”

Do you see how it is then that the
radio engineer uses these values and
these formulae?

This principle goes all through the
study of radio and a bunk of this
kind will reveal to you far more
secrets of the radio engineer's art
than I can possibly take up in these
short lessons.

SINEEYEIRS
MONOIRO

REG U. S PAT OFF.

DEALERS

It's the best set’ you can
acll for Summer use and
Ut as  good

Other season.

sirable  territories nare
still open. Write for par-
ticuiars,

the Grimes Inverse Duplex Circuit

In fairness to your neighbors, use the

Sleeper Monotrol,

In fairness to yourself, use the Sleeper
Monotrol, which shuts out practically all
the usual outside disturbances. It reduces needed
static—radio’s chief “Summer complaint”

—to the irreducible minimum.

“The Most Perfect Radio Set in America”
at any time of year, you will find that the
Monotrol’s advantages are even more

conspicuous in Summer.

which does nqt re-
radiate annoying howls and squeaks.

or' cottage.
living room.

Neither aerial

Monotrol today.

surely.

Portable and light, it is at home in camp
Beautifully finished, it har-
monizes with the decorations of the

You can set it up in twenty minutes.
nor ground wires are

Have your dealer send home a Sleeper
Listen in tonight.

With its single dial, tuning the Monotrol
is as simple as telephoning. You get the
station you want easily,
Booklet “N” on request.

quickly and

SLEEPER RADIO CORPORATION, 88 Park Place, New York, N. Y.
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GRIMES InverRse DupLEXx SysTem
DRY CELL -

*AERIAL -0 CRYSTAL

GROUND

LouD
SPEAKER
CRYSTAL
OETECTOR
-A +A
- - i)

cy/
For UVIOO or C299 Tubes
Three*6 Dry Cells

Fre.",

A BATTERY
ForWDI1lorWD 12 Tubes
Three®06 DryCells

/

tubes of any type is merely flirting with
death as far as the B batteries are con-
cerned. If it happens to be a dry cell set,
then the A batteries are also being sorely
pressed.

For the benefit, then, of the enforced
dry cell users, I am giving the details of a
three-tube, crystal detector, aerial operated
set. The energy brought in by an aerial is
many more times that picked up by a loop
and this will help compensate for the loss
of amplifications in the tubes. Experi-
menters so located that electricity is not
available are usually in the outlying dis-
tricts where an aerial installation is not
objectionable. Aerial reception therefore
fits in well with dry cell installations. Of
course, aerial operation is a little more
subject to atmospheric noise and tele-
graphic disturbance, but the set shown in
Figure 1 is no more so than the ordinary
aerial set. Figure 1 shows the detail wiring

diagram of the set in question. Three
dry cell tubes are employed such as
the UV199 or the WD12. The A bat-
tery is the only variation in the cir-
cuit to adjust to either one or the
other of the above types of tubes.
Three of the same kind of tubes
should be used, though, if considera-
ble difficulty is to be avoided. A suit-

TO FIXED PLATES
OF TUNING
CONDENSER.

TAPPED
COUPLER

qamet

[ TAPS YO

GRID

F16.3 j

able rheostat should be used in order\
properly to control the tubes in ques-
tion. All three of the tubes are con-
trolled by the same rheostat, which
simplifies the problem.

If 199 type tubes are desired, it will
necessitate three No. 6 dry cells con-
nected in series for the A battery.
The proper rheostat can then be read-

TO MOVABLE PLATES
OF TUNING CONDENSER
OF AUDIO TRANS.

ily figured by means of Ohm’s law. The 199
operates on .06 amperes in the filament.
Three tubes would draw .18 amperes. The
three dry cells give 4.2 volts, while the
tube requires but 3.1 volts. This means
the rheostat must offer 1.1 volts drop.
From Ohm’s law “current equals electrical
pressure divided by the resistance,” the
necessary resistance works out to be 6.1
ohms. This means a ten-ohm rheostat in
order to provide a safety margin.

If WD12 or WDI11 tubes are to be used,
three dry cells will be also used as the A
battery, but will be connected in parallel,
not in series, as for the 199 type. This

difference in hookup is shown in Figure 2.
The WDI11 and WDI12 are alike in their
electrical characteristics, only differing in
their method of socket mounting.

They

UVI200 or € 300 SOFT DETECTOR
GRID CONNECTIONS Wathout GRID LEAK or CONDENSER
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ire in the fila-
:3:& at .:.l ‘m?.nn- dryA colls

d in p 14
volts and therefore the rheostat
must dispense with 0.3 volt. Since
all three tubes operate thmxh the
same rheostat, there will be win'(
through it X ampere. By Ohm's
law, In this case a rheostat of much
less resistance than 10 ohms would
be desirable. A commercial 4-ohm
one would be quite all right.

The tube question now settled, the
next problem to be undertaken is the
crystal. This may be of the fixed
variety or of the adjustable type. In
general, the fixed erystals are not as
efficient as the adjustable type. How-
ever, this is not always true, as there
are adjustable crystals and adjust-
able crystals! Some are absolutely
hopeless while others are excellent.
The redeeming feature is that they
are relatively ive, and one
may try several for best results with-
out going into the hands of the
an adjustable crystal clean ‘ pro-
tecting it from dirt and dust. It will
r.yloginitnnnlenhdhthom
n & while.

It will be ascertained by counting
up the audio transformers that there
are three stages of this kind of am-
plification used. These transformers
should preferably be of a low ratio,
such as three to one. Different

the inverse duplex.

I have yet to find a three-to-one
ratio that was an absolute failure.
Sevndoltho!m-b-m:xpahu
given trouble, while many of the five-

three stages of audio

plification to howl if high-ratio trans-
formers are used. This howling is
particularly noticeable when an ad-

erystal is employed, ,
in making adjustments, the ecat’s
'hil::lf is often ;m;od fn: &
erystal, opening primary
of the first audio transformer. It is
this opening of the pri of the
first audio which sets up audio
bowling. Low-ratio andic trans-
formers reduce this tendency to

This circuit in Figure 1 will be
rather broadly tuned on loeal recep-
tion, but those experimenters who
will primarily be interested in
cell operation will be located in the

ying districts where

is that ning the best det
tube. 1 have run many tests under
al) kinds of conditions of most all
types tubes and have found

tales of adventure —conquest and love —have been handed
Codnwnwmﬁomchem Some of them are history—gripping stories
— that make the blood surge and race through the veins — heartrending
romances, where love and courage, life and death, are intermixed in the

king and breaking of nadi These stories have been looked wpon as
being a.part of an era long past—to an age long ago— called the “Age
of Romance.”

But— people —the greatest “Age of Romance” is not as remote as
Zomfolfrdmuld have you believe ~ for you are living in the most thrilling
and Romantic time of all history. The present—the immediate future —and
the remote future —contain more Romance than the Old World ever knew.

« %

Qe [ESREIESIS] Yeutrodyne'

NVITE Romance to visit you— good, kind,
harmless, joyous Romance. It is all around
you as you quietly sit in your living room at home.
’1 3 SQ—Q It is in the very air you breathg—everywhere.

(less twbes, batitevies

All you need, is the GAROD Neutrodyne re-

aod oquipaoss) ceiver, to tap this wonderful source of present-
day, living Romance. Many of the greatest
musicians of your age are playing to you, singing
to you, inviting you to their concerts and recitals.
Romance —inspiring — thrilling— wonderful - -

*The Hazeltine ai ’ —rero f
“Neutrodyne” Sysem  2WAILS yoOU. It’s at your command—your instant

summons with the GAROD.

U Corp.

120 Pacific Street. Newark, N.J.
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Paragen
Model 111, $175.00

The Last Word

A radic set that adds to the at.

not _an ordinary
radio set. but a PARAGON,

strument that keeps the world in
touch with the MacMillan Expedi-
tion. frozen in north of Greenland.

Paragon Recetvers are famous for
the long-distance ords they hold
Because of thelr lup(nor selectivity
and sensitivity. they are equally fa.
mous for the ease with which they

~—

In a Paragon Receiver for the Home

can be operated and the clear re-
sults obtainable.

The Model lil. pictured sbove, has
all the advantages of the other.
models, but ia housed in & mahog-

any or burled walnut cabinet which
15 n work of art

n arance the Parsgon Model
Il Receiver now matches up In
every way to the perfection of the
tnstrument itself,

Write for illustrated catalog of Peregon Raodio Parte
ADAMS-MORGAN CO., 36 Alvin Avenue, Upper Moatclair, N. J.

PARAGON

Hep. U. 8. Paa.

3-CIRCUIT RECEIVER

leaders among radio sockets.

over a broad surface.

be removed.

sockets.

priced at 75¢c.

Dept. T.

ITS THE CONTACT
THAT COUNTS

Na-ald Sockets embody features which insure dependable
contact under all conditions, a fact which makes them
Each contact strip in Na-ald
Sockets is either of a wiping nature, or it maintains contact
It is so designed that strong and
permanent tension is assured, no matter how much the

terminals in the tube may vary, or how often the tubes may

All Na-ald Sockets are moulded of Bakelite, with uniform
cross-section and cure. These, together with other engi-
neering features, make it possible to secure full efficiency
from tubes. Na-ald Sockets cost no more than ordinary
Volume of sales and straight-line production
methods make this high quality with low cost possible.

Na-ald Small Space Sockets sell at 35¢c, or 3 for $1.00.
Na-ald No. 499 is priced at 50c. All other sockets are

ALDEN MANUFACTURING COMPANY
Springfield, Mass.

&

Naald No. 41t

&

Na-ald
Adspear

NA=ALD,

No. 419

52 Willow St.

e m

|
|

|
[
1

grid leak and grid condenser produce
apparently as good results, But on
loop reception the signals are never
very strong except on local reception.
The loop intercepts so little energy
compared with an aerial that nearly
all reception is in the “distance”
class. This, then, requires the best
possible detector tube, and for that
reason the UV-200 has been recom-
mended. The C-300 s also very
good, being a soft tube.

If a hard or amplifying tube is
desired for a detector tube, one must
not expect as good results on the
loop. The range of reception will
immediately drop. Furthermore, one
cannot merely swap a hard tube in
the circuit in place of the soft one.
It requires a change in the circuit
before much of anything will be ob-
tained. This one thing has caused
more confusion than anything else,
Many have inserted a UV-201A tube
or other hard tube in the detector
socket of the circuit shown in the
December issue and then have won-
dered why they have not obtained the
desired results.

When a soft tube is used as a
detector it is not necessary to employ
a grid condenser and grid leak in
order for it to operate properly. In
this case the filament side of the

tuned .radio with the inverse duplex.
The letters are still piling in. Some
of them indicate that instability or
oscillation is being experienced at
the lower wave lengths. This is
caused by variations in the various
commercial types of fixed radio
transformers. The circuit will have
to be changed a little to suit the par-
ticular transformer you have installed.
Oscillation is caused by the tap to
the grid of the second radio tube
being too high up on the tuned coil.
It should be dropped a few turns or
until this trouble disappears. This
difficulty is easily detected, because
an oscillntion takes place when the
second condenser is nearly all the
way out, irrespective of the setting
of the first condenser.

When an instability or oscillation
occurs with both condensers tuned
alike, then the cause may be one of
several things. The two tuned radio
«ransformers should be mounted at
right angles to each other, unless
they can be mounted quite far apart
—at least a foot or more. The safe
and sure way is to place them at right
angles to each other. Then another
cure is to reverse the primary ter-
minal connections to the second tuned
radio transformer. Finally, after do-

ing these things, try dropping down

This diagram gives the Grimes Circuit correctly and rectifies the error
made in our January issue.

transformer in the grid circuit of the
detector tube will connect to the
negative filament. This places the
potential of the negative filament on
the grid. This is the best condition
for the soft tube when operating as
a detector without a grid condenser
and grid leak.

When the hard or amplifying tube
is used for detection it is absolutely
necessary to install the gﬁd con-
denser and leak as shown in Figure
4. In this case the grid return to
filament will go to the positive side
of the filament. The grid will then
have on it the potential of the posi-
tive side of the filament. This is an
important point to remember no
matter what circuit or hook-up you
are trying. The soft tube will fune-
tion whether there is or is not a
.grid condenser or leak, but the grid
return to fllament must be changed
accordingly.

It is too early as yet to say just
what the greatest stumbling blocks
will be in the January article on using

on the taps on the first tuned radio
transformer — the input coil to the
first radio tube. This is usually called
the fixed coupler, but in reality is a
tuned radio transformer.

Lastly you may experience diffi-
culty on local reception due to over-
loading the tubes. This causes poor
quality, and sometimes howling, as
the two tuning condensers are
brought to similar settings. The
remedy for this is to leave one of
them slightly out of tune as a
volume control, or you may run down
your taps on the secondary of the
first tuned radio, thus econtrolling
the input radio energy to the grid
of the first tube. This will permit
setting both condensers at the, same
dial reading without overloading.

Another way to prevent this over-
loading on local reception is to boost
the plate voltace on the amplifiers
up to 150 to 175 and place a nega-
tive “C” batterv in the grid returns
to filaments. This scheme will be
taken up in a later article.
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Radm Is Introduced
to Western Farmers

By H. E. MURDOCK

BOZEMAN, Montana, Feb. 20.

THI': radio bug has been buxsing
around in this part of the country
for some time. It got busy and has
bitten a many who have become
fans. re are various notions
about radio and radio equipment as
to what can be done and what cannot
be done under the present stage of
development, and it was decided to
show what can actually be accom-
plished in radio receiving under our
. conditions and to show equipment that
satisfactory for us.

Here at the University of Montana
we have annual events during the
winter at which many hundreds of the
best and most prominent citizens of
the State gather for conferences and
instruction. This year during the
first week in January the Extension
Workers and County Agricultural
Agents held their convention. The
second week was Farmers’ Week, and
during the third week the boys’ Voca-
tional Congress was held.

All people attending these conven-
tions are more or less interested in
radio, and I thought it would be 2
good opportunity to demonstrate to
them what we, in this State, can ex-
pect of radio. Accordingly it was de-
cided to hold demonstra for these
gatherings. They were designed par-
ticularly to exemplify the farmers’
side and werc labeled “The Use of
Radio on the Farm.”

The Extension Workers and County
Agents are inte in radio be-
cause they are leaders in agricultural
practices, and must know about those
things that go to make farm life more
profitable and enjoyable and which
tend to lighten the farmers’ burdens.
Their interest in radio is forging
and,bounds and they
to their advisers for
inforniation on it. -Also the County
Agents themselves are interested from
a persona! standpoint.

To the isolated or snowbound farm-
er radio will bring news, lectures,
concerts, sermons, and 30 forth and
in that way he will keep in touch with
the world. In Montana, the State of
great distances, with its winter snows
and occasional drifting winds, traffic
is sometimes difficult. With a supply
of fuel for his fires and food for his
family and stock and with a radio set,
the farmer need no longer be cut off
lmm the rest of the world, even

h the roads are drifted shut and
che wlnd is howling over the plnim.

Those who visited these d

aleo had a large quantity of literature
for distribution. In addition to this,
some companies sent their representa-
tives here for the d:momtnlia:u In
thh way we had on display the latest

in the r ng end of
radio.

The radio program covered two
classes of work. Some lectures of a
nontechnical nature were given on
the use of radio on the flrm, questions
most commonly asked { prospective
bunrt and the assembling of a set.

n this lecture the function of each
plrt. of the set was explained.

One evening we had the president
of the college broadcast a lecture from
radio KFDO which we picked up as
part of the program. Later on the
same evening, after having another
lecture on aerials and the built-up
set, we tuned in on Radio KGO, at
Oakland, Californis, for their initial

program. The reception for the en-
tire evening was excellent and every-
body left with a feeling of satisfaction

and that they had been treated to a
first-class concert. Besides the formal
concerts which took up practically the
entire evening when given, other eve-
nings were devoted to demonstrating
any equipment specially called for by
any one in attendance.

1t is believed that our efforts were
very successful in accomplishing the
objects aimed at, and that the visitors
know more about the possibilities of
radio receiving than they did before.

EVERY MAN HIS OWN
VARIABLE CONDENSER

MINNEAPOLIS, Feb. 20.
RADIO fans here, although busily
in adding additional

sugu ol radio frequeney -nd nu:‘i:
to the

u.multnf!.hcdro o{nnrlyﬂ
in the retail price tubes, have
found time to clmckle hnnﬂy over
‘the experiences, as publhhed in a Min-
neapolis newspaper, of Paul Carroll,
an electrician ﬁ" ving at Exuhlor.
twelve miles west of the twin cities.

Carroll, according to the story,
built a one-tube set, expecting to use

his bednprin( for -n aerial and a
radiator room for a
ground. F wouldn’t work., Deject-

edly he sat on the of the bed,
headphones over his ears. He hurd
music. Jubilant, he jumped to his
feet. The music stopped.

tions found out that the air is full ol
those things that tend to bring infor-
mation and contentment to the family
listening-in on the radio. The annual
of ically all the
stockmen and farmers' organisations
were held during Farmers’ Week and
our crowd for this week was drawn
from their delegates as well as other
farmers and their wives.
For these demonstrations the Agri-
rvulturgl Engineering Department put
an aerial on the building and -in-

Now Carroll has evolved a sntem.
nge, but the
thing, he insists.
When he wants WGY he sits on
the bed, with both feet off the floor.
When he puts one foot on the
floor he gets WOC; two feet on the
floor he gets KDKA; lying on the

bed, WJZ.

To be technical about it, the
human body is substituted for the
condenser, Carroll sa.

Simple, fsn't it?

Push-Pull Amplifiers
(Continued From Paxe 14)
posts on the back.

stalled the necessary permanent
equipment for use in_receiving broad-
cast pmgnml. vers, loud A
kers, s, ete., ber of bind
were lent to the depurtment hy
and i and the All-American show

interested in the work. Many radio
equipment and parts companies sent
samples of their products for display
or use in building up sets, others send-
ing complete receiving sets, etc. We

The Hodorn lhmn four binding posts
s five. This
fifth binding post of the All-Ameri-
.can is a ground connection, as the
makers of that tranaformer recom-
mend that the shell or the core of g

EMEMBER
THIS ABOUT RADIO
LOUD SPEAKERS

—that no matter what type of loud
speaker you have bought or intend
to buy, eventually you will come to
a cabinet type—

FOR

—Loud Speakers will follow the
phonograph in developing into
beautiful furniture.

—And Timmons Talkers are the
most beautiful loud speakers in the
world.

For tone, volume and clarity we
ask you to hear either type A
(adjustable) $35, or N (non-ad-
jusubk) $25, at your dealers or

in your own home.

We, or any of our repnunhhvu,
will send a 17 x 22-inch view
showing what is inside and your
dealer will give you a “Volume
Without Noise” folder.

J. S. TIMMONS

339 E. Tulpehocken St.
Philadelphi

Pa.

Ge:

TIMMONS

TALKERS
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- ‘MeH Superlormers Py emprerypmemyn
' AMECHPrECIS1ONSEICCIOF:

P This s the Cockaday

four-eircuit tuner, built from plans recently published in “Popular Radio.”

In his original article, however, Mr, Cockaday used Amsco eondensers, dials,

sockets, etc., with Amertran audio frequency transformers and Como push-
pull transformers

-

MAGINE a receiver that never

I squeals, never distorts and so sen-

y sitive that distant stations are heard
with the same loud-speaker intensity as
your own local station, with a SE-
LECTIVITY so perfect that even 2
novice can tune-out the local station and
tune-in a distant station only five meters’

M. & H. difference in wave-length!
Superformers That's what you can de with the
Designed  espacially Supcr-Heterodyne cirm“’ equfppcd

with M. & H. Superformers and the
M. & H. Precision Selector, two won-
derful radio parts especially designed to
simplify the operation, increase distance,

Jor Super - Haeterodyne
Circuit for amplification
at 000 meters, and lor
corract impedance lor
use with UV.201A tubes
end  others of equal

choracteristice (€-3014  add to the alrcady marvelous selectivity
DY-3, 9, C-299) . o
Thia ovmer . hee and to give even greater clarity of tone

beon u‘nud by ex.
perte as best for the
Super-Heterodyne Cir-
cwit.

‘and volume.

Only two tuning adjustments. With
a given loop, dials always log. Easier
to handle than a one-tube single circuit
Tegenerative receiver.

Small in eize, there ia
mimimum of “fesdback,”
making it wnnecessary
te shisld them,

These are the instruments speci-
fied by Henry M. Neely in this
month’s issue of Radio in the Home.

break down under high
voltages. Insuleted for

voltage several times
grester ever ac
tuelly used, giving wide

Complete Parts for 8-tube
Super - Heterodyne Circuit
with booklet giving Ffull de-
scription and Plans 396.50

s &
margin of safety.

Open-core type, In-

Iiustration is one-half
actual size

How to build it.

Logs 30 distant
stations in 3 hours
first time he used

set.

That’s what H. Frederic
Rollmann, 1937 Diamond
St., Phila., Pa., wrote us
about one of our sets he
made from parts sold by
us and built according to
our plans for making the
Super-Heterodyne Circuit.

First 19 statioas heard

botween 7:15 end 8:15

P. M. other 11 beiween

19 P. M. and midnight.

M. & H.

fixed condenser shown in the hook-
up.

In case there should be any ques-
tion as to the rheostat shown, let me
explain that on both units the rheostat
is an ordinary Pacent rheostat mount-
ed flat. This is done by simply letting
loose the set screw, pulling out the
shaft and reinserting it in the rheo-
stat through the other side and takjng
;p on the set screw so as to make it

rm.

Super-Heterodyne

(Continued ¥rom Page 11)

only five meters in wave length. I
heard California stations on two occa-
sions, loud enough to understand the
announcements on the loud-speaker.
As it brings in the coast now, in
winter, I am certain it will bring in
the Mid-West stations next summer.

All T have mentioned here is loud-
speaker reception. I only use the

Precision Selector

The marvelous efficiency, won-
derful selectivity, remarkable
long-distance reception of the M.
& H. Saper-Heterodyne Circuits
over those of other designs are
due to this scientific instrument.

Requires no odjustment, a per-
fect adjustment having been made
before encasing. Will last indcﬁ;

Nearly all received with-
out any audio amplifica-
tion on loud speaker: In
no case was it necessary
to use more than one
stage of audio.

Booklet giving full de-
scription with Plan hew te
l;:;'u ‘s'.:‘:.‘ = ‘l:.c..-d,u
here e &7 25¢

The spread of radio is becoming so rapid that it is rather difficult these days
to keep pace with it. Now we have a sarious proposition from the Southern
Pacific Railway to install sets in their obacrvation and club cars in Califor-
nia. This comes as the result of an experiment tried recently on the Sunset
Limited, which was carrying a party of radio men to the Show in Los Angeles.
A correspondent of Radio in the Home writes about this test as follows:
“The whole affair was bona fide and the people in the picture I am sending
you are ?/ real importance in radio on the Pacific coant. It was through the

nitely if not disturbed. M.

in hard rubber case of beautiful
design, espacially desirable to the
Saper-Heterodyne builder Sl
who wants best resalts. ... .
Illustration is onme-half actual size.

A4 1'?“ W

) SPORTING GOODS
MOSKOWITZ & HERBACH
512 MARKET ST. PHILA.

c0-op. m of James J. Morris, Associate Editor of the Bureau of News
from the Southern Pacific Railway, that a Sleeper Monotrol was .installed in
the Pullman car Caymic on the Sunset Lid. TAe reception was wonderful,
and the people in the car who were on their way to the Radio Skow in Los
Angeles were actually able to dance to music relayed from Havana, Cuba,
over the wires of the American Telephone and Telegraph Company and then
broadcast. The test was 80 succesaful and aroused such general interest that
the Southern Pacific Railway is now contemplating inatalling the Monotrol
in all observation and club cars on its system.”
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$ 1 .oo WITH DIAL

THE PACENT
RHEOSTAT

—a popular favorite

Unique construction makes this
rheostat simple to install. precise
in operation and long in depend-
sble service. Only two simple
units to contend with in installa-
tion.

Some of the largest manufac-
turers of radio sets are using the
Pacent Rheostst as 3 standard
part, apparently indicating that
they find this instrument depend-
able.

PACENT ELECTRIC CO., Inc
22 Park Place, New York
Philadelphia Sales Office

221 North 11th Street

demands

BRACH

Vacuum
Radio
ARRESTER

made to protect
~not to meet a price.

Over 750.000BRACH
Arresters installcdon
Radio since 1013.
Approved by the Nat-
lonz%oardy of Rire
Underwriters

Sold by all leading

radio dealers.

L.S.BRACH MFG. CO.

WARK LU

(lluﬂo&m of llnlimou

beadset to search for very distant
stations. I have tried three types of
antenna: outdoor, single wire 100 feet
long, with a variometer shunted
acrosy aerial and ground bindin,
posts; three turns of bell wire arou

s doorway seven by nine feet; and a
phln loop containing about 80 feet of
No. 22 D. B. C. wire on a frame 256
inches square and spaced about 5-16
inch apart. The outdoor antenna
makes tuning rather broad, but it
also fakes it necessary to tune only
the oscillator tube mndemer. for the
loop d does not {: and
the variometer remains fixed. The
large loop is very satisfactory be-
cause it is not directional, but 1 use
only the small loop and get the best
results. The edge of a razor is sharp,
but it has nothing on the “super”
vben nl(n‘ the loop; , l am

h so much by

und single-circuit squeals, and it vlll
do everything the outdoor antenna
will do.

For the ultimate in radio, by all
means build a “super,” but don't get
the ides. from my deseription, that
it is easy to construct. Caontrary, it
is hard and requires a lot of skill and
patience.

I am at the service of any one who
may wish to inquire further.

Editorially Speaking

(Cllﬂlle; “Frem Page ¢

» framed certificate that its owner
has paid something toward broad-
casting is a “bootlegger” set and its
owner ought to be ashamed of him-
self for stealing a part of the enjoy-
ment paid for by others.

The tag on an automobile
means more than that its owner has
paid a tax to the State. It means
that he has paid his share of the ex-
pense of improving roads and install-
ing safeguards and that any n)oy-
ment he derives from his machine is
an enjoyment to which he is fully en-
titled because he has paid his share
of the cost.

1 believe that it should be exactly
the same way with the radio set.

No amateur can work a truunu-
ting set unless he has framed upon
his wall a license from the Govern-
ment showing that he has done cer-
um things to entitle him to that priv-

'Ez'iu keeping away from any idea
of compulsory payment for -
casting, I believe that public educa-
tion would soon swing the listeners-
in around to this same attitude. I
believe that every receiving set would
have near it -3 framed certificate
Earily Said s 'shave of the expance

y paid his share o expense
of broadcasting, and I believe that
this education could be carried to such
an extent that any man who had a
set without this certificate could be
made thoroughly ashamed of him-
self and that his bers would

Organized for the service of readers of "Radio in
the Home™ and for the benefit of the radio fans
who live in pleces where they caanot buy the
particular parts specified in Neely's hook-upe.

Ty b
u can buy
Ow e e el
o himself uses in lus

own hook-ups.

Working in comjunction with Mr. Heary M.

we are prepared to supply you by mail. witb parts
required for building the hook-upe described in
esch isaue. of this magazine. Complete with bue-
ber wire. panel, screws, etc., ready to sssemble or
in any desired single part.

(¢t Lowest Known Prices
Delivered. to your door ¢

This month we offer:

A “REAL” SUPER-HETERODYNE
Complete with tubes, ‘batteries, loop, speaker and all
parts ready to assemble
Special at $175.00
Complete assembly of parts only
. Special at $95.00
A 2-TUBE REFLEX
with bank-wound coils. Spacial at $20.00, including coils,

panel. wire and all parts ready to assemble.

Spta‘d ’nm on the Following:

A New and | d Harkness Hook

A New Push-Pell Amplifier Cbe-k

The New 2-Tube Multiflex

Calvert Kaeck-Dewn Cabinets
GAROD Coadensers .0003 at $6 and .0008 at $6.50
GAROD NEUTRODYNE RECEIVER, $135.00

no:’u‘ go down into insignificant mi-
nority.
So send your contribution to the

$1 or upward will be received md
checks should be made payable to
Radio Music Fund and sent to Cen-
tral Union Trust Company, 80
Broadway, New York.

1 have sent mine.

Capital Is Increased

President Dietrich, of C. Brandes,
Inc., manufacturer of “Matched Tone”
radio Jieadsets and the Brandes
“Table-Talker,” has announced that
the lization of the has
been increased from $500,000 to
sxoooooo The capitalisation was

nally $6000, and on March 3,
1928 less than a year ago, was in-
creased to -million mark.

a prica on the assembly of ports.
You'll sove moncy and have o botter oet.

CLARKE and CO.

RADIO SETS and SUPPLIBS
- MAIL ORDER DBPT.

ROOM 316 1520 CHESTNUT ST. ‘PHILA ,PA.
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KELCOIL

We have nequired the right te mane-
facture and distribate the famess
KELCOIL~~the marvelous litle three.
cirenit tuner lln( is taking the Kast-
orn marhet by ot

Did you read about the Kelcoil in last month’s issue of
Radio in the Home? Here are some excerpts from the
article: v
“This Kelcoil is a wonder and there is no getting away
from that.”
“The hookup which I am showing here with
the Kelcoil is the only straight hookup with-
out amplifying transformers that I have
tried that really gives signals with satis-
factory volume on a loud speaker with one
tube alone.”
“Just offhand, I should say that this is the
cheapest set I know of for working a loud
speaker within fifteen or twenty miles of a
broadcasting station.”
“This is an ideal set to make now and to
addtlater a three-tube push-pull amplifying
unit.

The “SyCo” Kelcoil —A scientific tuning unit that will get the
utmost results from the famous threecircuit Armstrong regen-
erative feed-back circuit.

A Keleoil Detector Circuit Dn‘rnm with every “SyCo” Keleoil,
Shipped anywhere in the U. S. and Canada on receipt of price
(86 00), which includes pcml po:t and insurance or C. O. D. if

SILVERMAN-YOUNG & CO.
Maaslactarers ond Distribators
438-440 Drexel Rldg,
Philadelphia, Penna.
DEALERS
Get your order ub{'gr these Kelcoils

The fastest selling m;‘i‘u nnit now

on ¢ mari

C.0.D.—KELCOILS—_C. 0.D.

T L
receipt of the price ($6.00).
WINDHOVEL RADIO

46 NORTH 10TH STREET, PHILADELPHIA, PA.

Kuaockdowa One-Tube Kelcoil Sets......0.00...$20.00 With Tube
Knockdown Two-tube Kelcoil Sets............. 32.00 With Tubes
Knockdown Three-tube Kelcoil Sets..... sissse. 45.00 With Tubes

We repair the following RADIO TUBES
and Gunmntee Them

H. & H. RADIO CO.

CLINTON HHL STA. NEWARK, N. J.

Broadcasting Letters

CLUBWOMEN WILL USE
BROADCASTING STATIONS

MINNEAPOLIS, Feb. 20.
MINNESO‘I'A clubwomen, following
the lead and profiting by the
experience of their sisters in the East,
Elll a more lnku!n use of rl:.i: fi:r
formation l'i'«rl f are
to be wtoel.ﬂ nt nnnnnl m-atmgl of

several organi
the enl.llumuﬂe ] mﬂl :rﬂn"tiw
plans is a.v
officers.
While radio as a dependable nlty of
nger an experiment
in Minnesota, it is only recently that
leaders have taken cognizance of the
vast possibilities in an intensive utili-
zation of this latest medium of com-
munication. For lnma time past the
innesota League of Women Voters
has been keeping in hueh vit.h its

a series of Tuesday
talks from WLAG, the Min-
neapolis and St. Pnul radiophone m-

and have done much to
tionolgheehpm‘d
on.
league ex to extend and
broaden this service mbulnn!u ‘with
next fall, vbent.hmclubymbe—
nos. Appul: to women voters
go to the polls in the fd.l docﬁou
and “vote right” will be broadcast,
according to preseit plans.
Another organisation almost eur-
tain to take up broadcasting on
mhtulymhmlnwm
its extensive legislative

to serve their needs more eoffi-
ciently than other medium they
80 far have Mrs. J. E. Rounds,
of St. Paul, president of the State
federation, been Jnohd as being
much in favor of the plan.
re. ., Winter, of Minne-
polis, nt of the ral Fed-

preside
mﬁan of Women’s Clubs, which has &
membership of more than 2,400,000
women in the United States. is among
the leaders wide awake to the possi-
bilities of radio as an aid to club
She that

month has heen‘!m Ib’nﬂ
programs of avorites—
m choir of St. Andrew’s

the
“Casey Revue,” lets illustrati

the E:-m reparation of foodstulfs

in mah Jong were broad-

'nu month saw the addition of two

broadeasting stations, KFMT and
KFDZ, lhn lorm inunlhd Dr.

; thal
what is broad must fined to

elub work and deal with clubllnu.ﬂ
the greatest good is to accom-

plished.
Miss W Wells, of Minne-
g&. dent of tg:' Minnesota

of Women Vol is given

territory for the last month or two
wn!onr?mrholms Lo

&

“B” broadeasting in St. Louis, it is
apparent that the interests of list-
eners center largely on its programs.
The lymbolv concerts
“picked up” anluopbomhth
Odeon and conveyed over land wire
to the transmitting room of the sta-
tion, some three miles away. Like-
wise, dnhr‘znhr musie
programs w. form a part of the
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v THE REFLEX E.
Ficd Cor o Pesal 3180

The “FIXEDETECTOR”

Like Above, but Fixed, $1.25

GIANT CRYSTALS

TEIFLE BIZE—TRIFLE LIFE
E POWER

or Galena, 75¢
Twins, 90c; Tﬂ,loh, $1.00
Gold

Centact, 50¢
Dealers Everywhere Gearsates
Foole Products as the Best

PRICE $2.00 POSTPAID
Jobbers and dealers write for
attractive discounts

RADIOLOG COMPANY

811 Market St., Camden, N. J.

in two lead i
picture theatres and “dinner muh:
from a hotel, are transmitted to the
station by tho microphones in the
respective auditoriums.

Soloists at two of the aym
pmnml were Ossip Glbrﬂomuez
and Rudolph Ganz, world renowned
pianists. Gabrilowitach played the
Beethoven Syzﬁhony No. 8, im F,
and Ganz's number was the
Schumann Concerto in A minor for

te and Michel
Gusikoff, the third soloist for the
month of January, played the Men-
delssohn E minor Vi Concerto
with orchestra accompaniment. The
fourth concert was an all-Russian
program with ro soloist.

M. Coue’s address was not ‘ibu

t

enter

in the form of a prepared
rather a series of replies to questions
asked by the announcer at the sta-

tion. He refused to make a formal
address because of his “poor Eng-
lish,” as he expressed it, and asked
that he be questioned instead, as he
always is by representatives of the
newspapers in the cities he visits.

The questions were read from a
slip 'hieh he handed the announcer
and the interview was not so success-
ful as it might have been if the
questions had been spontancous and
his replies the same. Nevertheless,
the episode was entertaining to those
listening in, as was evidenced by nu-
merous telephone calls at the con-
clusion of l Coue's visit.

Anton Lang, who was in St. Louis
with fellow villagers to exhibit the
wood carving and other art work o{
the Bavarian Alpine peo,
short address In whkh lold the
history of the Passion Play, and how
for the first time in the 300 years
sinee it vu first given, there is now
danger of its discontinuance on ac-
count of the poverty which the
Bavarians are enduring as a result of
the war.

Several dnyl dur thh nddnn. s
letter was KSD

The Key to Radio -
is —CA mplszatwn
without Dzstortwn

HE key that unlocks the door tg |

mysterious thrills and pleasurng
Amplification builds up the tiny
come in to your receiving se

otherwise be faint and unintellf§
by amplification into—a concert in a fi
a bed-time story, or the latest news.

The danger of distortion
BUT in amplifying these
sounds they must not be dis-
torted. Distortion blurs the
quality of the sound and makes

yig Transform-
audio energy

which contained eh«h totaling ten
dollars from two little girls in an-
other State who had heard his talk
and in this way wanted to do their
“bit” to help the Bavarian players
who were without resources to con-
tinue their work.

One Saturday afternoon each
month is devoted to a children’s pro-
gram to foster and encou youth-
ful talent. January ngh
selected as the date for the first ou
of 1924. It proved very interesting
to all who listened in.

Every Monday wonln( the music

| program from the Central
|é‘:entu is bmdeut, while every

t to

| ing pictures at the Missouri The-
| atre, is transmitted.

|  Tuesday evenings are given over
w mdm ugnmm provided by local
9 P
the Shder Hotel is put “on the air,”
! followed by a midnight program frum
111 P. M. to 1 A. M. consisting en-
urvaly of dance numbers.

RADIO IS THRIVING
ON PACIFIC COAST
LOS ANGELES, Feb. 1.

THE Los Angeles Board of Edu-
cation, at its January 28 meeting,

;rmnud a special committee of
to consider the matter of
equipping all school buildings with
radio receiving sets and entering the

in the new financial
Within the next Muen months it is
expetted the schools, libraries, mu-
railroad offices

bave
sets installed for the

Is and howls out of
hmdusung that should be
clear and distinct. It is of
utmost importance to use am-
plifying transformers that will
amplify without distorting the
sound.

How to get amplification
without distortion

THE Acme Apparatus Co.,
specialists in the manufactureg
of transformers, have perfecte,
two transformers which are §
mous among radio owners
giving the greatest am
tion without dis

h not only explains exactly
to get the best results by
igfoper amplification, but also

ontains a number of reliable
wiring diagrams. It will help
you build a-set. Mail the
coupon with 10 cents for your
Copy. ACME APPARATUS CO.,
Cambridge,

THE Aoms A-$ Trans-

former (shown

site) and Acme 5

RS and R-4

Frpqueney Tuullnu—

eors nll for 35 each at
lectrical

ACME APPARATUS COMPANY

Dowt.
Gentirmen: | am enciosing 10 conts (U. 8.
atamps or cola) for & sony of your beek,
S AmoRteation Witheat' Distertion.

20, Combridge, U. 8. A.

ACME

~ for emplification
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rave a Radion Panel.
tools you will, duﬁ
chip or show ragged edges.
values make ngf
from a scientific and a practical standpoint.

Made in the beautiful MAHOGANITE or polished

black with Dials and Knobs to match.

RADION

The Supreme Insulation

PANELS

18 Stock Sizes

They Do Not Chtp
When Drilled

Drill. saw or en,

Use what
or sharp, this material will not
Its proven electrical
ON the supreme insulation both

6x14 6x21 7x9
7x12 7x 14 7x18
7x 2 7x2 7x48
10x 12 12x 14 12 x 21

20 x 24

and imitationa.

11 Mercer St.

Loek fer this atamp on every gonuine
RADION Panel. Beware of substitutes

AMERICAN HARD RUBBER CO.
New York

manufactur,

antee in the h.lu ol ¢

This is to assure eur raaders that they cen depend on the things
they see advertised in our columns. It is a reader service.

RADIO IN THE HOME

is devoted entirely to better class radio—the only hind that is fit te
go into the American home.

RADIO IN THE HOME

s not in the market for general radio advertising.
own tests of p-r.lu, and we solicit advertising only from those

We make our

ucte we ourselves are ‘willing to guar.

od!
c researches.

ducati t of hun-

and enter

dreds of l.baunn .

Hollywood's movie colony has gone
Pldlo m.-d Eden mdsumr

man, has installed three sets in his
city and hillside homes. Mr. Brand-
-umr controls  the

os
Examiner studio. The Art Jell Trio,
which played at the United States
studics during the nlming of Con-
stance mm.fg. “The Goldfish,” is
one of the newer and popnhr groups
of radio cntermn.us..
The William Fox studio recently
sent a party of five hundred actors
up in the deserts of Nevada, nearly
a hundred miles north of Remo, on
location. The group includes lluln
Bellamy, movie m and John Ford,
the director. receiving

3 new
set was tuned-in for the first time
January 27, when Yvonne Farr, radio

npnno. Los Angeles, was heard
to sing “Carry Me Back m Old Vir-
gmh." Sleeping in wooden shacks

and tents, the Hollywood actors are
nevertheless kept in close touch with
Southern California through the daily
news bulletins. . e

More than two years ago radio
was used as the only means of enter-
tainment for a party of actors on
location at San Clemente Island,
about twenty-five miles from the
mainland off Santa Barl

Since that time more studio folk
have installed receiving sets than
probably any other one class of peo-
ple. “Musical Mac,” otherwise known
l.Nom'.:u llcN.lfl the aee:rdlonllt.
plays at studios y, but every.
night he can be found entranced at

e set.
Ben Turpin, Buster Keaton, Harold
Lloyd and all the other stars and
near-stars lnvo llw gone radio mad.

California covers such a
graphical area that radio meets with
many situations. In the deserts of
the State radio has brought cheer
and comfort to hundreds of miners,
prospectors and health soekers.

In the mountain fastnesses thou-
sands of rangers, hunters and travel-
ers _have brightened the long winter
nights through radio entertainment.
In the houseboats which traverse the
length of the State hundreds of
families dzmd on radio for _news
and f the
wo!

enter of

.
The Second National Radio

sfon will have been held in the
Biltmore Hotel by the time this is
printed. Its dates are February
5-10. The Examiner studio will
broadcast evenings and present the
artists in person to the throngs of
visitors to the exposition. The port-
able input panel will be installed by
lu Southern California Telephone

wi i lines to
l.\n radio central station, KFI. The
very latest developments in radio-
land will be in evidence at the
sition, and a detailed descri
will appear in the next issue of this

M"

Audie Froqueney...58.00
Radls Frequency..,00.00

Thank You, Gentlemen!

We are alwa; to have the ol Y

of our rﬂon- ized and ted.

By making the lormera on_ the
market we are fast winning a name for bl

thense experts fresly pecommend

eu- ue;;
RI'BICOV DUPLEX TRANEPORMERS
ans

Push

Pull Circuits.  After ex-

h-udlve tests they have found them all that
to be.

We have claimed
W. also manufactare Audio
Transf

y lormers.
Mn or direct by

THE RUBICON COMPANY

923 Walsut Street,

uency and
Sold by most

Phila., Peuna.

KFI, owned lnd operated by E‘rle
C. Anthony, ge

utors for orn! 5 " ‘

posts and provides maximum

shargee | Fully o>

]
H
W
i
E

]

where. Clrcular sent on re-
quest.

< FuecrricSevice Suprues o.6>
175 Cambria Streety
PHILADELPHIA

[ AR (P
S0 Church St New¥ork

e

remote control stations for the Los
Angeles Examiner ndm studio, the
Los Angeles Herald radio room, and
the Amb-nudor Hotel for Abe Ly-
man’s dance orchestra and Rosen-
felt's concert orchestra.

KFI also has a rtable Inr
panel, which is moved to the Hol ly-
wood Bowl for the musical festivals,
to the Los Angeles Coliseum for the
football games, and to other loca-

tions.

CODE MADE EASY
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“These are the
batteries I recommend

Before we standardized
on Burgess Radio Batteries
here in our broadcasting
station we tested batteries
of every description.
Frankly, we were surprised
when we found such a re-
markable difference existed
between them.

Burgess Batteries in our
opinion are the utmost in
battery construction and
performance.”

BURGESS
BATTERIES

“ASK ANY RADIO ENGINEER”

Send for --

The ‘A’ ‘B’ ‘C’ of Radio
Dry Batteries

It you are a user of dry
batteries in radio service you
‘will find this book of instruc-
tions crowded with authorita-
tive information and sugges-
tions. As a handy relerence
and buying guide, it is well
wonh the few moments spent
‘n the filling out and mailing
of the coupon below.

Goodreau Answers Questions
About His Famous Circuit

(Continmed From Pege 26)

| riometer. I advise the purchase of the
Kellogg variometer if you do not
think it safe to try to split the vari-
ometer you may have on hand. If
you cannot secure the Kellogg vari-
ometer I suggest that you write direct
to the Kelfogx people for one and
mention to them the fact that you
wish to use it in the Goodreau Cir-
cuit as published in Radio in the
Home. This also applies to any other
part you are unable to secure from
your local dealer.

Because of the fact that this set
uses no radio frequency amplification
it will not cover long distances on a
loop. Used with a UV 200 tube as a
detector and two UV 201 A tubes as
audio amplifiers, it will operate a loud
speaker on local stations and will re-

| ceive up to about six hundred miles on

head phones. The circuit will have
to be changed a little for use with a
loop. Disconnect one wire from the
grid condenser on the side away from
the socket and to this connect one side
of the loop, the other side of the loop
is now connected to the wire you re-
moved from the grid condenser. See
the diagram with this article.

Of the hundreds who have written
to me regarding this set, only two
complained of body capacity. I do not
have any trouble from this source
with my set because it is operated cor-
rectly. If you have trouble from body
capacity decrease the amount of fila-
ment energy by turning down your
detector rheostat.

Those who have built this set report
good results with one or two excep-
tions. If you built this set and you
are sure it Is hooked up O. K. do not
blame the sct if you do not hear a
thousand miles the first hour you
operate it. While this set is very
simple, you must learn to tune it as
you would any other set, and when
you have learned the fine art of tuning

| this receiver you will be more than

pleased with the results.

This receiver was designed for
broadcast reception only and the wave
length range is not great enough to
be used for the reception of commer-
cial signals. Its range when used
with an outdoor antenna uabout one
hundred feet long will not be over 650
meters. This will enable you to receive
ship stations, but that is all.

The greatest distance I have re-
ceived on this set, using two stages of
audio amplification on a good outdoor
antenna, was station WBAP, located
at Fort Worth, Texas, which is over
two thousand miles from my home in
Providence, R. I. This was received
on the head phones, not on the loud
speaker. I use Western Electric
phones, Type 509W.

On the loud speaker I have received
many stations as far West as Chicago.
Some of these are KDKA, WGR,
WSAI, WWJ, WTAM, KYW, WJAZ,
WDAP. All of these stations could
be heard all over an average sized
room. Chicago stations come in very
loud in Providence and so does KDKA.

BURGESS BATTERY COMPANY,
103 Washington Street,
Madison, Wisconsin

Please sand me free of charge a copy of llw
bouklet,"The ‘A’ 'B” C" of Radio Dry Batteries."

Street

City . Stats....

This station very often sounds like a
local one because It comes in so well.
| Now you do not have to use the
parts that were given in the article in
the January issue of this magazine,
but those given will give very good re-
sults, and ¥ you wish to purchase all
the parts for this set, I strongly advise
i that you use the parts listed. If you
| already have a good vernier variable
‘ condenser of .0005 mf. and wish to

use it, you may do so and obtain good
results, but it must be a real high-

class A ‘poor condenser
| wlll spoil the best receiving set made.

I have used all of the receiving tubes
made by the Radio Corporation of
Amercia in this set and find the re-
sults to be very good when using the
dry-cell tubes. When used as a porta-
ble set I prefer UV199 tubes, but
when used as a receiver in the home
1 prefer the UV200, and next to that
the WD12. This tube is one I value
next to the UV200 because a great
deal of my long-distance reception has
been accomplished while using this
tube. Judging from letters received,
suggestions regarding tuning seem to
be in great demand, so perhaps a few
hints will help you to secure the best
results with this set. If, when you
are tuning in a station and turn down
the rheostat in order to clear the sig-
nal, you find that it clears with a
snap, this means that you are using
too much plate voltage. Keep the
plate voltage as low as possible on the
detector tube. If you are using audio
amplification, the yoltage on the am-
plifier can be whatever amount the
maker states is the proper voltage to
use on the tubes. When tuning in.a
distant station I operate my set in the
following manner: First, I turn on
the -theostat almost all the way, turn
variometer dial until sharp “click” is
heard, then rotate condenser dial very
slowly about ten degrees. If no whis-
tles are heard I advance variometer
dial again until “click” is heard, then
I advance condenser dial again about
ten degrees more. 1 do this until I
hear a whistle, or until I have covered
the tuner dial. If 1 do hear a whistle
at any point on the dial I adjust both
dials until the whistle is loudest, then
I decrease the amount of filament en-
ergy by turning down the rheostat
slowly. This usually makes the whis-
tle still louder and when I get it as
loud as possible I turn back the vari-
ometer dial very slowly, which usually
clears the whistle and brings in the
station.

Perhaps a few extracts from some
of the lctters received will interest
you. A lawyer in Maryland writes,
“I hooked up the set described in an
article in “Radio In The Home" for
January, and inside of one hour had
heard the following stations, KDKA,
WHAZ, WSB, and the Northern
Electric Co. station at Montreal, Can-
ada. This was done while using a
ground connection only.”

A Texas man writes, “Finished
hooking up your set as described in
the magazine “Radio In The Home”
at 11 P. M, last evening, and at 11.10
P. M. was listening to WSAI in Cin-
cinnati, Ohio. During the next hour
or so had heard KSD, St. Louis. Mo.
(for the first time), etc. I consider
this a remarkable little set.”

So it goes; satisfied radio fans all
over the country are getting good re-
sults, and hearing stations they have
never heard before. Many are using
the same parts used in former sets
and seem quite surprised that they
can increase the range by merely
changing a few wires.

And now let me say to all of you
who have written to me, that I am
very glad that you like this set, and
I thank you one and all for writing.
To those who have written regarding
other circuits, and on matters not con-
nected with this particular circuit, I
wish to say that I am sorry I am un-
able to cover the things you wish in
this article, but if you write to the
Editor of this magazme, telling him
what you desire to see in “Radio In
The Home” 1 am quite sure he will be
willing to secure for you the informa-
tion desired.

Every Question
ANSWERED
for only $1

At last you have under one cover
a Complete Radio Handbook

JUST OUT
514 PAGES
Compiled by
HARRY F. DART,

S,

Formarly with the
Woetors Electric
Co, 2ed U. S

Army l-m-lu

of Radio. Toch-

20,000 SOLD

NO more need you turn from book to
book, hoping to find what you want.
1t is all here, in 514 pages crammed full
of every possihle radio detail. Written
in plain language, by engineers for lay-
men. Clears up the mysteries, tells you
{what you want to know. A complete in-
dex puts everything within youx reach
in a few seconds.
IT EXPLAINS: Electrical terms and
circults. antennas, batteries, genera-
tors and motors, electron (vacuum)
tubes, every receiving book-up, radio
and eudic (requency amplification.
broad commercial tranemit-
ters and recelvers, super-regenerstion,
codes, license rules. Many other fea-
tures.

Under one cover. Yes, it is all in
one volume of 814 pages of clear type
with hundreds of diagrams and illustra-
tions. Takes the place of eleven or more
| specialized 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 te-day and get this 514-page 1. C. S.
Radio Handbook—the biggest vdul in radio
toeday. Meney back d net satishi

= e o= «TEAR OUT HERE> — = = — ~
INTERNATIONAL CO“I:SN.\'DENC! SCHOOLS
Botx 8256-B. Bcrantos, Penoa.

|

U ke Que Dullar,  Flesse seml me-—gott- H

p-lw—m- 31d-page L C. 8 Radio Hanibook. ]

e onveara nay 75 o et endveely )
sstistel T mas ceture s ook whinin fve

ddays and Fou will refumd my '

]
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50 Moore Radio Screw

Knobs for Indoor Loop

Aerials and All Indoor
Wiring for $1.00

Loop Aerials or in-
door antennse con-
L structed with Moore
ﬂfh- Radio Screw Knobs,
glass  heads, give
clearer reception.
Easily inserted.
Nothing better, neat-
er or more attractive for at-
taching indoor wires to w
work or walls. Packed fifty to
the box. Sent to any address,
sttpald on receipt of One
Uar,

MOORE PUSH-PIN CO.

Badio Department
115 Berkley St. Philadelphia, Ps.
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Varlocoupler

Enter Erla Selectoformer

Eila Lu-l-(h-,-,'ﬂ':)‘d'

Ty ey
Raliable

in mweared i {
Bued crysinl rectiber, ro-

Combines Improved Properties of
Coupler and Wavetrap
Again Erla contributes notably to radio advance-

ment. Erla Selectoformer, replacing alike vario-

and p. greatly b
and selectivity in radio ivers, at the same time
reduan; cost.

the nam.
mumdy as 8 ndectm -nd ndto fvequency trans-
off of th: e one wave-

e
lengthdeured and ampllfymgluonomul

Listen in on the
Short Waves

(Continued From Page 16)
sion by the acids in the flux. The
dials for the variable condensers
should

meshed in the fixed plates. The sug-
gestions given for awvoiding hand
capacity in my other article should
befollovodlneonueﬁuuptheoﬂl
and fodie” pri-
mryhbddinpheoby\hbuba

Let us first try 200-meter reception.
Set switch S-G on the fifth from the
left and S-R at the fourth. V-1 is
then varied slowly between 40 and
60 on its dial, while V-2 is moved
somewhere between 0 and 30. It will
be found that there is always a defi-
nite relation between the two con-
denser i at which
begins. This is indicated by the usual
“rushing” or -whlﬂn:" sound with
which fod in
any receiver.

Should eondenser V-3 be set to too
bigh a scale reading, or should there
be too many taps included, a loud
“squak” will result, and this is a

Thus is avoided the i t6 re-
that depend for sel ty upon *uning
of the

the

amplification broud:t ta bear, r.hc.rc is eliminated
the Joss of energy d of
conventional type.

With Sele:wfurmu. distant signals come in loud
-nd clear, even with powerful ‘ln ro-dcutmg
in p Tone quality, likewise, is greatly im-
proved, through reduction of static and
disturbances. '
Control of the Selectols focted th h th
ZJ-plnte condemcr nlready built into most receiv-
ing units. | n is a matter of only.

plate circuit. Amateur signals, both
telephone and telegraphie, will come
in with the settings indicated, or
thereabouts. *

To receive KDKA on 326 meters
set V.1 at nearly maximum and 8-G

other |-at the seventh tap to the right. Then

set S-R at the sixth tap and V-2 at
about 50, more or less, until XDKA's
carrier wave is picked up. .. V-2's

symbols shown above —
DURHAM phmger enntml'
Price, 75¢c each

No. 101...0.1 to’5 megohms
No. 201A. .2 to 10 megohms

E&.‘e":u& Alh::gm
Parts for these sets:
MEM#..

12,000 resintance—3$2 08
ll-qh-uldﬂu—ﬂ.ﬂ

T RS Tl sy

Satisfaction Guaranteed

r DURHAM& CO.Inc
1030 Market §¢., Philadelphia

DEALERS
Littla Omega Durham will
mﬁ on your coun groet
many friends. Write for
k new display cards.

uknulllnchtbon‘ d until

Fo: compléte details regarding this and other Erla
|mpmvem¢:|h. including latest reflex circuits, ask
your d m’:ﬁeun No. 20, disributed
gratis; or vmte. pvm. your d er's name.
Electncal Research Laboratories
2518 Michigan Ave., Chicago

ERLA

just ceases and the voice
or music comes in. Endeavor to re-
member the volume and the clearness
mm K&A mme.m in on 326
ut ‘.th

KDKA on 100. ® il
First set 8-G on tap No. 8. Set
S-R on tap No. 2. Set V-2 at about
15 and vary V-1 between 0 and 30
slowly, very slowly, until the carrier
wave -'ﬁ"" comes through.
agreeably surprived -to

notiu an lmytovmnl in  yolume
on 100 meters, the tun-
ing is remarkably sharp and critical.

.| V-2 should be reduced in capaeity un-

EB

with others on the market
and youw’ll know why they’re so popular !

from Maine to California are stocking them

in every city, town & hamlet can furnish your needs for

“Geot the habit—<coll ‘em by name”
THE H. H. EBY MFG. CO., Philadelphia, Pa.

BINDING
POSTS

MANUFACTURERS

everywhere are using them

JOBBERS

-

DEALERS

AMERICA’S BEST |
line of Binding Posts

- — til the jon just stops and V-1

. — | nc;l:! adjusted for wlu::. aie
re y seems to if-

Just compare ference in iy on the shorter wave
although bard to describe.

“Music over wnhr" ve
the ides. At any rate, ’&hmr'p"l' is
quiet ‘way down on 100 meters and
you can listen to KDKA as long as
you like without hearing any other
station “butting in.” Once the

inndthgxh_mudovnthe ial and

f o B
or te). i
stance, if mthm’;h.tntud'
tap No. § and grid dial No. 45, you
mykmwt.h-tru are then tuned to
exactly om-hulmof WFI's normal
meters, 1
meters. WGY M-u"u::z‘-
through at 190 meters and WBZ at

| 168%.

Order a copy today

" Where I Go

TUNE HIM OuT?

Just a touch—and it's done.
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What Fans Are Buying
Everywhere

NEUTRODYNE IS BATTLING
WITH SUPER-HETERODYNE

NEW YORK, Feb. 22.

CONSIDERABLE interest has cen-

tered in the recent incorporation
of a master company to coqt:ml the
affairs of the neutrodyne licensees;
otherwise known as “licensed through
the Independent Radio Manufac-
turers, Inc.,” which owns the Hazel-
tine patents.

“During the pust season the neutro-
dyne circuit has won unusual popu-
larity and the members of the group
are considered to be in an unusually
strong  position. Individual con-
cerns, however, are now being sued
by the Radio Corporation for in-
fringement of various patcn(.\
Among these the Radio Corporation
is ‘suing Frunk A. D. Andrea, Inc., a
neutrodyne licensee, claiming that
the Rice patent antedates the angl-
tine patent and alleging other in-
fringements. Naturally the various
members in the neutrodyne associa-
tion find it mutually profitable to
pool their interests and to act in
common on any lawsuits brought
against the individual members.

Nevertheless, there id at present
a strong tendency on the part of
the public to turn its interests from
tuned radio frequency to the super-
heterodyne. Some say that the Radio
Corporation has been severely hit by
the neutrodyne movement and the
fact that it has announced its policy
of manufacturing super-heterodynes
ahead of actual deliveries has been
construed as a strategic move to hold
down the demand for neutrodynes.

There are only three licensees
which are supposed to be permitted
to manufacture super-heterodyne re-
ceivers: Westinghouse Electric and
Manufacturing Company, present
owner of the patent with cross li-
censes to General Electric Company,
Radio Corporation of America, Ameri-
can Telephone and Telegraph Com-
pany), A. H. Grebe & Co., and Adams-
Morgan Company.

On the other hand, the dealers
who have found it somewhat difficult
to hold prices firm in the face of the
recent shifts in demand. have em-
barked in manufacturing or aiding
their customers to manufacture their
own neutrodyne and super-heterodyne
sets in a considerable volume.

There are a number of companies
which now manufacture super-hetero-
dyne transformers and parts and
these companies report very heavy
demand for their apparatus. Among
these the Radio Receptor Company,
Acme Apparatus Compuny, General
Radio Compahy and Hardy Manufac-
turing Company, are reported. to be
hard pressed for deliveries although
production schedules are hardly an-
nounced.

The set market has been very pecu-
liar this year owing to the heavy
pressure put on the strictly Yadio
dealers by large phono, raph and de-
partment stores whici have been
selling sets un time payments. This
trend had long been expected but it
i8 a costly method of selling und has
required considerable capl'tu? to carry
out. Dealers not selling on time have
therefore been obliged to discount
their prices or give extra service.
This has somewhat demoralized the
murket.

Again the dealers are being pressed
to advertise in several new radio sec-
tions. The Evening World has
started a tabloid section and the
Evening Journal has been putting out
A special full page radio depurtment

each evening. Now the Herald has
come to the front with a Sunday sec-
tion that has already bgen felt by
the Sunday Times, which is promising
to start a supplement in & month or
two. The acquisition of the Evening
Mail by Mr. Munsey and his consoli-
dation of that paper with the Tele-
gram, has helped the Mail to keep
up its pace as the first radio tabloid
put out. The Sun, however, holds the
largest volume of advertising. Just
how all these sections can expect ade-
quate support is difficult to under-
stand in the face of the hardships
many dealers have to endure.

On the other hand, Manhattan Elec-
tric, Davega, Haynes-Griffen, Gim-
bels, Macy’s and other concerns con-
tinue to use falrly large space in
the morning papers.

What may be considered the most
deadly rival of the radio section this
year has been the weather. With
hardly one day in thirty bad enough
to call wintry, the dealers have failed
to find a very heavy buying
“push” in the ranks of the public.
With so many dealers and so much
competition in price the limited buy-
ing that has come has not been con-
sidered satisfactory. It is generally
conceded that if the winter does not
materialize with at least two or three
weeks of real bad weather to keep
people ut home several evenings in
a row, the trade will miss out on a
real winter buying boom. This
coupled with the general business de-
pression which has been felt among
all mercantile lines has set a pace
for the trade which is rather dis-
couraging.

The picture, however, can be bright-
ened with the realization that the
game is no longer outside of the law;
that is, banks do recognize radio as
a trade and the possibitity of secur-
ing commercial loans are good where
the dealers have cultivated their
credit connections and held down their
overhead. Credits generally remain
strict. Those concerns which rely
upon heavy advertising to secure
volume trade on a small margin are
generally withdrawing either to bet-
ter locations or to other busi

f Headset.

’1

The Penn

2

It Will Bring in Stations That You Never
Heard Before

Here is a typical ‘instance of
bow a Penn Hendsct increases
the listeaing-in range of your
radio set.

There was » radio fan who had
several beadssts. The very best
of them gave him about a
thousand miles.  Just by
chance he heared & pair of
Penn's on bhis own radic set.
He was amazed.

The very nexl day, be sold all
his beadiets for whatever they
would bring and bought a Penn
Siace then, he has

told uvs, “I have heard more
than & dozen new stations oo my
Pean Headset. These include
several stations more than 1,400
miles distant."—This is 400
miles forther oul than be ever
got before.

Penn Headsets cost $12 at your
dealer’s. If he doesn't bave a
pair, be will promptly get them
for you.

We'll also send our folder,

“Adding Miles to Your Radio
Set”

Penn Headset Company, Inc.
Germantown, Philadelphia, Pa.

" o
PMade as accumlcﬁ/ as a /mc walch

PHILADELPHIA DISTRIBUTORS
J. H. McCullough & Son, 257 N. Broad St

General Radio

Corporation,

s
10th & Cherry Sts.

Motor Parts Company, 1425 N. Broad St.

&
n the new

GRIMES

Circuit ull
ov Dry Cell Tubes ~ ~
J(Thcsc Gysra[s are 1@65 efﬁcicnt

lines. The number of failures is re-
markably small, despite conditions,
and the wholesalers are regarding the
situation as normal all along the line.
Credit conditions are greatly im-
proved today over what they were a
year ago.

SALESMAN FINDS RADIO
TRADE METHODS WRONG

BUFFALO, N. Y., Feb. 8, 1924.

Mr. Henry M. Neely,
Philadelphia, Pa.

Dear Sir: I have just finished read-
ing your publication for February and
it sure has some fine articles in it.

I am greatly taken up in your edi-
torial, us [ have been confronted with
the same question as you were re-
garding “What You Get Out of

adio.”

I am a traveling man, selling heat-
ing apparatus and am away from my
home a great deal. I carry with me
a sample crystal set of my own get-up.
Whole thing, phones (regulation) and
all go into a tin candy box eight inches
in diameter and two and one-half
inches deep. Set itself is exactly the
size of the little handbook put out by
the International Correspond.
School of Scranton—38%x5x1",

As I am writing this I have the
headphones on and am listening to a
concert given by City Mission at Hotel

like it very much!

the crystal.

fixed erystal is very desirable.

Death Valiey Crystals

will be cheerfully refunded.

Death )/é[lel/

 peril

l GRIMES' new dry cell tube circuit is a gem!
Mr. Grimes galls attention to the fact

that the crystal plays a most important part in his new
hook-up—in fact, the efficiency of the circuit depends on

(Jjystable J

You'll

Mr. Grimes himself prefers the adjustable type crystal.
but admits that a sealed (and dust proof) permanently

(both types) are 100%

efficient in the Grimes hook-upl!

Try either type—if not ull-that we claim, your money

()fspete]

What more can you uak?

fixed

/

Deatly Mi[[e/ atec t Clr_ystal $1.

PACIFIC RADIO SPEC. CO. |

17 SO. ORIANNA STREET, PHILA.
==
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POWER

* AMPLIFYING

TRANSFORMERS

Now that  “radiophans™
are demanding quality re-
ception, naturally they are
turning to the well-known
“Push-Pull” circuit — and
the consensus of opinion
smong them is that

for utmost
volume
—undutorted !
can Power (Push.
P-ll) A.mplilru Transform.
tead [ He Beld, giving &
‘ﬂ lk of tome positively
ul-l

;z;.'" o o el ¥E

eatad mlo Hosk-ups, seat for
amps,

RAULAND MFG. CO.
2850 Coyne St, Chicage

Statler. 1 am half mile away—
ground, faucet in bathroom—antenna
1 tho brass bed

An hour ago I heard an address by
Mr. Carl Sherman, Attorney General
New York State, on “Stock Frauds.”
This ne might be worth un-
told dollars as he urtllnly expoeed
some dealings goi

At home, Horsel N.
wife is kept in on aeoonnt of a L&hy,
she actually wouldn't consent to have
an outfit installed. I worked like a
nailer and finally two years ago
stalled a one-tube outfit. Results, lho
wanted something better—today we
have a Fada installed in & nice desk

Benefits: 1 wouldn’t be without a
radio for any amount of money.

If I am that way—what is it worth
to the farmer off on the hills.

Men must be secured to really sell
this: The whole trouble today is not
in tbe people but in the manufacturer.

policy is all wro
1 Mve been in the selling :a‘m for
twenty yun and know something
about the consumer as well as the

T
There is hardly a town or city that
1 visit that I don't drop into a radio
.‘l”':hu You know what I lﬂnd‘! Sim-
'y The high-grade line is
ndled by the low-grade (don't care
kind) dealer, in other words the 10-

grind, as 1 am disinterested only as

to the FUTURE of radio. 1] venture

w say that the average man buying

his parts from these cheaper places

ndonuethepﬂeehevonldifm
t of a good reliable

hes.
Do you know where you get the best

NEUTRODYNE

The method of neutrolyzing is new—
and found only in the R-212 five-tube set.

The Best-Built Set in America

RADIO SERVICE LABORATORIES
Asbury Park, N. J.

R-212

1002 11th Ave. -

service today? lthmlnﬂuurﬂr
city, it is in the town of 12,000 to
16,000 people or less.

Tbt:uzo :{ have n:nde and are :;k
ing a y of it and are pndu eir
lound dope on, results excellent busi-

l ‘vas in Rochester this week :‘n‘d I
lnqnir«l for a well-known ex
b? ., ete. Where do you
npponl lound 1t7 On a side street
inn no display, and if it had,
d see it because the win-

dmu vm so dirty: Thought I was
in the wrong place but took a chance.
A fellow came up, and I said, “You
handle line?” Answers, “What
do you want?” After digging over in
an old chest he pulled out what I was
after. I took a peep in the chest and
I'll bet dollars to doughnuts that there
was $500 'orth of this particular line
in there. I tried to radio but he

sy.

getting lengthy but it does
get a fellow's goat. I have that
crystal on this set and not using it
as a reflex and it sure is a winner.
Why don’t he use it? Would I tell
Mm? Guess not.

For heaven's sake, Neely, give the
radio dealers a write up. Tell them to
get busy.. Go after business.

How do 1 sell furnaces in the sum-
wer? I do—for vmm Why not use
sense? There were very few nights
vedkln'tmchntbomsﬂm
mer. Nothing to it.

Go to it. Youn vu,'r%
N.TH IAS.

106 Sayre Stnct. Horseheads, N. Y.

P. 8.—If you would like 1l send
you a photo of my crystal set and
booknp. It’s dil!omtl

(Snn, 1'd Jike u, 0 would my read-
B l ﬁ it along and Il publish it.

CLEVELAND DOES NOT FEAR
ANY SLUMP THIS SUMMER

CLEVELAND, O., Feb. 20.
RADIO dealers of the Fifth City
are busy; very busy. The counters
are crowded wherever radio goods are
sold, whether it be at the

“dime
stores” ol' sthe shops ox-
clusively in radio supplies. eve-

land is a good radio town; the three

livewire local b ng stations—
WJAX WHK and WTAl—uh their
turn each evening of the week except
Monday, and the nearby
ful stations of Detroit snd lebu?u
ved as easily as any of
local stations.
k.G.SldMll.ottNl(.l M. Com-
of the public
is explained by th wing 2
e growing com-
plexity of the hur eircuite requiring
m skill and better workmanship

fJ. F'K.I.:cdh:l,

on of

of the Electric u»ly Compu! which

The receut prics et on tohen Stiors
Tecen

|8Mml£. eut on tubes stimu-

general. The

does not appear to be the bn&bur
that it was formerly; not in Cleve-
land, at least, for radio fan can
be well entertained at home by the
local stations and it is worth while
to attempt devising a method of elimi-
nation. Just now the general sale of
parts and assembled sets is  very satis-
factory.
The Electric Pixture and Supply
through 1. Wolff, reports a
demand lor mostly
B i e T gy
assem|
Ei e
a favorite and the Tuska set employ-
two of radio freq
seller.

bout slow tube deliveries, but
every dealer is in the same fix.

particu-
larly satisfactory; trade fell off to
some extent in January, but has more
than recovered itself and the mﬁ
:a.c:nt:.l;id- {fair to outdo the -

|‘n place of the :ou oxpcn:inn
5 tran: X
bl'wlllll! lormer. e circuit

by the average rndio very t. A compact and port-
enthusiast. It is easy able ive set described a few
throw a “Copp mhr but a 6- th an § di
btmtrodyuh ther story. But demand for parts and proved to be
knoel:ed-dum m:ul.rod utznim ex- very sa g
tremel A b dealers ap rather
J T’m. kits selling well. w&:’:

Of reflex circuits the Acme seems
to enoy the greater popularity with
those who wire their own. The fac-

sembled "‘;od Mr. Sidnell looks !or

for
three months. :
H. L. Lesser, of the Lesser Com-
pany, has three Cleveland stores and
specializes in parts, though this com-
y does a wry uthhmary business
od sets. Mr. Lesser finds
the factory-built Freed-Eisemann 6-
tube neutrodyne is extremely popru-
lar, the greatest trouble being in
securing deliveries of these sets. The
Crosley and National Alrphone sets
are sellers among the more
reasonably priced outfits. Among
the reflex circuits, the Erla outfit

The Work Rite Mfg. Co.,
V. H. Meyer, “extreme saf
faction with the present situation and
state that while they had intended to
slacken on h the sum-
mer months, the volume of orders will
permit of no such program. This
com) od’ manufactures parts, as-

neutrodyne uh and neutro-
dync kits, and reports a most
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ing volume of business for lll Mr

Whnh .dverudn‘ in t}&ludln‘ radio

G T
. It seems to a
u-sg.;r“ommon on assembied sets
and parts. The Work Rite Comp-ny
has established a very sa
port trade, Norway and Sweden belng
good customers on the European Con-
tinent and all countries of South
Amm and New Zealand and Aus-
u‘ng represented on their order
booh. France would be an extremely
good customer were it not for adverse
exchange rates. The export trade de-
mand is largely for assembled sets.
Mr. Meyer unhesitatingly credits the
American radio magazines with the
foreign demand, as the company has
made no special effort to seek export
trade and is barely able to care for
domestic orders.
Warren R. Cox, the genial man
of the Radiovox Conmy, uys h
only trouble is in gcuing s orders
filled at the factory. Radlovox
Company is the
‘tributor for pmducu of the Radio
Corporation, and Mr. Cox reports a
.:3 active inurect in the super-het-
and other new Radiola
mod.ch The shipping rooms of Mu.n
mtheud.y-nndthmhnolw,
cation of the trade alackening up for
sev months.
’l'be Willard Storage Battery Com-
y veports the .hnmry sales of
r-dio battery equi
all prev:oun mon 'l'his compan:
man u‘“ﬂ:mfu!celh 1orbot:
A" and “B” battery purposes, and a
very simple electrolytic rectifier for
charging cell groups.

NEUTRODYNES LEADING
IN ST. LOUIS MARKET

ST. LOUIS, Feb. 20.
SURVEY of the St. Louis radio

A

o}u.m. Ohio dis-.

nly mak and indefini =
o 3 te prom-
ises as to m"
It is an interesting
that only the best and
of parts and mﬁe- are in do-
mand. “If a customer is shown an
instrument which sells for three
dollars and another of superior wark-
manship which lists at five dollars,
there is no hesitancy on his part.
He will take the higher-priced article
time,” said one dealer. “They
all want the best we can supply.”
+ The month’s sales apparently were
not affected by the sale of a $277,000
stock of Kennedy regenerative re-
ceivers by a local department store.
The type, which originally sold for
3]45. was offered at $59.50, while
the $235 set sold for 09850 Hun.

and the

golnt to note,

age of A tubes (C301-A, UV!O]-A)
during the entire month. It is doubt-
ful wi the recent cut in price
ptcdpluud chh mrdty. lor it is
the g d that
the ber of wbu ired in a
given set has little mﬂmne- on the

sale if the receiver will give the re-

sults desired.

CROSLEY MAKFS REDUCTION
IN PRICES OF ALL MODELS

CINCINNATI, Feb. 20.
FOLLOWING the merger of his two
companies, Crosley has now come
out with an announcement of a reduc-
tion in prices for his whole line. His
notice to dealers follows:
“Since we first started making radio
apparatus it has been our fixed pulicy
to offer to the public the Innjm-ibh

Murdock Radio Phones

fhciency.
mmu!elnadukun!t.d

Are built, not assembled

URDOCKS are unsur- Phones
for &

The whole is moulded

—thus assuring m
u;vm. Other ponnnt

mum im|

features of Murdock d

durability l.nd maxi-

WM. J. MURDOCK CO.
356 Washington Ave. Chelsea, Mass.
At Your Nearest Dealer

Merdock Multiple Plug l‘ch

market for the lut. month roodvm at the lowest ——
shows that the d has od
been for compreu and loud menu h-n forced- us to mnwn

speakers, with a hulthy demand for
high grade parts running a very
elome pecond.

Apparently, the novelty period of
experimentation with new and “im-
proved” circuits wllieh characterized
the beginning of “broadcast listen-
i is rapidly passing, and the radio

ic at large is not asking what
of cireuit is the best, but what
will it do? It is demanding results,
with little regard for the number of
tobes involved, or the expense in-

curred.

The dyne type of i
by far the most popular in this dty
and the outlying territory. Dealers
who have salesmen soliciting country
trade are unable to lupply the de-
mand. “It supplies just what the
farmer has needed and has been wait-
ing for,” said one salesman, “and it
delivers the goods.”

Every dealer in St. Louis and
every wholesale distributor acclaims
this circuit to be taking the radio

world by storm. Little sales talk is
required, as the sets are now selling
on their reputation. It was found
that a number of retail dealers had
only sample seta in their stores, with
none in The demand is ex-
coeding the supply.

Next in popullrlty. from the sales
standpoint, are high-grade parts for
uamblin‘ nnlﬁ-wbc receivers em-
p:{i radio frequency, refiex

homdyne circuits. The latter
is not as popular in this du in
the East, probably due to
ublicity and explanstory data, but
rt is gaining in populnmy

The y parts
tried and proved dmiu are greatly
in demand, but in some cases, are
only available in small and limited
quantities—a condition which works
a hardship on the merchant and hin-
‘ders the radic business as a whole.

steady prices, but greatly i

production now allows us to lower the
price of the entire line and still main-
tain our constant research for im-

provements.

“As an example of the results of
this n-enmh we now oﬂe; a new two-
tube
regenerative detector and one stage of
audio frequency amplification, giving
loud speaker volume on local stations
at all times and on distant stations
under fair receiving conditions. This
instrument, known as the Croaley
Model 51, sells at $18.50. It has boon
tborouhly tested in our laboratories
and its satisfactory performances
have surprised us.

“Note the following priet ndwﬁonl
on these Crosley receiving

“Cm-lly type V, dngln tube Arm-

enﬁw receiver, the
inmum u-ed Leonard Weeks ln
Minot, N. D.,in is established com-
munication with the McMillan expedi-
tion at the Nor!:: Pole, formerly $20,

6.
“The Crosley two-stage lndiocf u-

now $24.
“g'ﬂu Crosley type 3-B, a three-tube
'y CON=-
lilﬂnx of detector nd two stages of

sudio frequency amplification, in a
solid 1y $50,

now $42.
“The Crmlq Uodd XJ, a four-tube
receiver, ne stage of
radio lrequnq -mrlibution. detector
and two audio frequency
amplification, lorm'rly $685, now $55.

'be Cnuley type a-c a thm—tnbe

-t
For Push-Pall
Amplification

use TURN-IT

For an Accarately
Variable Grid Leak

use TURN-IT

In any modern
circuit requiring
ascientific adjust-
able high resist-
ance

use TURN-IT

DEALRRS
Nm’. s the fastest
nvtcmmnn

rite for our

Ar
model with hnilt-ln loud speaker, for-
morly $125, now mo.

be Crosley Model X-L, a four-
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RATRBUN
111

SUPERIOR CONDENSERS

Special—13 Plate

NEUTRODYNE

CONDENSERS

ESIGNED specifically for

Hazeltine Neutrodyne ré-
& ceivers. The absolutely precise
tuning required in the circuit is
assured by this superbly made con-
denser. Capacity effects eliminated
by single hole mounting feature.
No stray magnetic fields. Use the
Rathbun Condenscrs when  you
build your Ncutrodyne Receiver to
be sure of easy tuning.

write TODAY for the name nf
the nearest Rathbun — dealer
and for illustrated lteraturo.

Capacity .0003 MFD
List $3.00

RATHBUN MFG. CO.

Jamestown, N. Y.

MhARM) /
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—
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MULTI-POINT HIGH POWER, JR.

CRYSTAL SET

$3.50 (Without Phones) BY MAIL
EQUIPPED WITH A MULTI.POINT RIGH-POWER CRYSTAL
An Ideal Set for Invalids

Experimental fans have found that the UNGER DOQUBLE WOUND
SPIDER WEB LONG DISTANCE CRYSTAI. SET (described in
November Radio in the Home) is an ideal

VARIABLE RADIO FREQUENCY TRANSFORMER
with PERFECT SELECTIVITY and producing MAXIMUM
AMPLIFICATION on ANY WAVE LENGT you desire.

Price $7.50, Including Reflex Crystal
Send for vne-tube roflex hook:up—The loudest oue-tabe sel mude. 1000
milex on loud speaker
Three Months’ Guaraotee on Multi-Point High Power Crystals
60 CENTS EACH, OR TWO FOR $1.00
Froo replacements for that period
Uso tn slace of DETECTOR TUBE in ANY hookup

Trade cowiections Adcsired
MULTI-POINT H. P. CO. : Box 4062 : West Phila.

| tube set consisting of one stage of
radio frequency amplification, detector
and two stages of audio, formerly
$140, now $£120.

HARKNESS SET POPULAR
AROUND LOS ANGELES

LOS ANGELES, Feb. 2.

HE circuits which are proving

tremendously popular in South-
ern California at this time Include
the Harkness reflex, the neutrodyne
and the super-heterodyne.

The Harkness appears to be the
most popular in the single-tube form
as it is easily the most reasonable
to build and it scems capable of bfing-
ing in stations within a four hundred
mile radius on a loud speaker with
fair volume.

Around Los Angeles there is con-
siderable difficulty experienced in
tuning in for long distance stations
without loeal interference from the
two powerful stations, KFI and KHJ.
Because of this there is a considera-
ble demand from people in the Pa-
cific Southwest who can afford to
spend from $260 to $400 for a radio
receiving set—one that will bring
in distant stations without local in-
terference.

The neutrodyne and super-hetero-
dyne are apparently filling this de-
mand. The neutrodynes in use here
are of the Fada and Freed-Eise-
mann types. The Fada Manufac-
turing Company is sending out parts
with which any one with a little me-
chanical ability can assemble his own
five-tube neutredyne.

The users of these sets are having
excellent results with a seventy-five
foot aerial about thirty feet high and
water pipe grounds.

“ The super-heterodyne, although

a particularly fine type of short
wave receiver, is not proving to be
especially popular in the West—at
least not so popular as the types of
apparatus before mentioned. This
is chiefly because of its cost, also in
view of the rather large™ current
consumption and because of the dif-
ficulty in securing the proper parts
with which to build it. Due to the
sharpness of tuning in this trpe of
set, h , it s fid y ex-
pected to grow somewhat more pop-
ular in the immediate future.

Although the Harkness, the neu-
trodyne and the super-heterodyne
have been mentioned it should not
be assumed that they are the only
sets ovt here.

The demand for the regenerative
type of receiver is large and many
are sold in the Southwest including
the Grebe, Kennedy, Zenith, Cutting
and Washington, and Radiola lines.

The man who is not a dyed-in-the-
wool “radio-phan,” but who never-
theless likes radio for popular enter-
tainment purposes, is nowadays in
the market for the type of set that
comes complete with self-contained
batteries, loud speaker and all acces-
sories. There are hundreds of peo-
ple out here who enjoy the local en-
tertainment and home talent to the
utmost, but who, up to this time at
least, are not particularly interested
in bringing in out of town stations.

PHILADELPHIA BUSINESS
SLOWED BY R. C. A. LETTER

PHILADELPHIA, Feb. 20.

FROM the viewpoint of the manu-

facturer of radio parts, the out-
standing feature in the radio market,
not only in Philadelphia, but appar-
ently over the entire eastern end of
the country, was the partial paralysis
of jobber and dealer business by the
recent letter of the PRadio Corpora-
tion, announcing the new models and

discontinuance of the former models.

One manufacturer, in discussing
the unnouncement, said:

“This, of course, has had its prin-
cipal effect on the dealer and jobber
markets—the consumer in most cases
not being in on the big news. In
some cases, however, where the deal-
er has not had the sets which his
customer wished, he would preserve
the sale by telling his customer to
“wait a week or s0” and the new
models would be out. We are afraid
that the customer will hear many
“not yets” before he finally does re-
ceive his new set if it is a Radio Cor-
poration new model, for these are
not scheduled for good production
until April.

“In our own line, we expected the
month of February to be the ‘big’
month. Every radio year has had
one. Of course, it isn't just a month
—usually this period of greatest de-
mand lasts from five to nine weeks.

“Well, we (and we know others in
the same fix) were all set for this
big demand when telegrams started
coming in eanceling regular ship-
ments. On one trip, the telegraph
boy delivered five telegrams from
Harrisburg, Pittsburgh, Easton, Buf-
falo and Boston. Our own Philadel-
phia jobbers called us by telephone
with instructions to cut all regular
deliveries in half.

“In further talks we have had
with these jobbers, we find them
just ‘cautious,’ to use their expres-
sion. They feel generally that ‘after
the new sets have been seen by re-
tailers and the public generally,
business. will get back into full
swing again and make up for lost
time, or put it in another way, for
postponed sales.

“However, it is unfortunate that
this Radio Corporation announcement
comes just when it does, for it has
almost killed the big radio month.
There is only one explanation for
the Radio Corporation announcement
at this time, when full deliveries
cannot be made until the end of
what is nominally the radio season,
and that is that the Radio Corpora-
tion, in putting out the new models
now, wishes to give an impetus to
the radio season which will carry
radio interest well up into the early
summer months.

“In addition—and this is probably
the real big reason—the Radio Cor-
poration, in showing models now,
believe that orders for fall delivery
will be placed far enough in advance
to keep their factory and full organ-
ization running all during the
summer.

“Anyway, we all know that for the
present at least, the market for good
radio nppliances is ‘shot.’ Of course,
the eut-rate houses are doing the
usual amount of business in parts,
with Harkness parts, coils, con-
densers and transformers apparently
leading all sales. This business ap-
parently has not been affected to any
degree by the Radio Corporation an-
nouncement. It is doubtful if it will
be either, so long as unassembled
parts for a Harkness single-tube
are selling for $12.50, two-tube $19
and three-tube $26—without tubes
or batteries. ~ Erla, another good
seller in Philadelphia houses, is scll-
ing for $24.50 complete—without
tube, unassembled.

“The Radio Corporation announce.
ment, featuring for one, the $35
two-tube set, has not apparently
touched this low-price market.

The general opinion among Phila-
delphia jobbers seemed to show that
optimism is the keynote in the local
radio industry.

There is no cause for worry among
the manufacturers, distributors and
dealers who conduct their enterprises



March, 1924

RADIO IN THE

45

L

A PRECISION
TUNER

for every

standard circuit

C72—Variocoupler . . $7.00

Standard variocoupler. for
use in single and coupied eir-
cults. 10 taps.

CS72—Variocoupler . $7.00

Single point coupler for use
in coupled. Haynes and modi-
fied Reinartz clrcults. 17 taps.

Cl“—Vuioconpler . $10.00

medium wave coupler with
l“ turns on primary. 10 taps.

CT35—Three Circuit Vario-
coupler . . . . $8.00

A three-circuit tuner having
an untuned primary, variable

dckler. and a secondary tuned
by a variable condenser. Fixed
couphing.
V140—Variometer . . $7.00
Standard variometer, for
plate and grid tuning. Close
coupling  between rotor und
stator. 140 turns.
Vle—Umverul Variome-
ter . . . $7.00

Varlometer with .pm umwr
and rotor windings. For
in MHoplex, Goodreau and o(her
modern circuits. 70 turns on
rotor and stator.

V80—Variometer . . $7.00

An aerial tunlng variometer
having space wound rotor and
stator. 80 turns. For use In
2.varfometer and Multifiex elr-
culits.

VT25—Vario-transformer,

Tuned radlo frequency trans-
former, ldenlly uspd with our
C72 vartocoupler.

Folder and Diagrum Cards en
Request

The Home of Moulded
Taner Specialties

LANGBEIN & KAUFMAN
654 Grand Avenu®
NEW HAVEN

CONN.

1

on a basis.
In fact, trade conditions are now far
better than have been anticipated
following the great business pre-
vious to and during the Christmas
holidays.

The impression had been created
that the sales of parts and sets
would decrease with the beginning
of the new year. However, such is
not the case, according to a distribu-
tor in this city, who has made a close
survey of “things as they are.”

An important and encouraging
factor found in' the survey is that
the demand for the neutrodyne re-
ceiver is still great. One jobber even
goes so far as to term 1924 a “Neu-
trodyne Year” in Philadelphia.

Local optimism was reflected by
one of the biggest jobbers who, in
spite of the Radio Corporation of
America announcement, said:

“Present indications are that there
will be no slow down in the radio
business ‘for a while. The industry
has not yet attained its high-water
mark in both production and sales.
’l‘odny business is just as good as it
wag in November, with the demand
far greater than the supply.

“This has caused the manufacturer
to fall behind in his production. The
jobber is continuing to place large
contracts with the manufacturer,
and the dealer, who has felt the pulse
of the public by selling parts and
sets manufactured by established
enterprises, has been rewarded with
an increase in sales. The store-

_keeper has realized, as well as the

manufacturer, that by producing and
selling fine merchandise it acts as
its own advertising.”

Herc is an instance which showed
the trend of thought among manu-
facturers recently. A reputable
builder of sets, anticipating a spring
slump because of the holiday sales,
communicated with all his distrib-
utors, requesting that prizes be
offered to their salesmen to expedite
sales. But the jobbers did not take
this suggestion scriously because the
present good trade conditions did not
warrant the necessity of an induce-
ment to spur their salesmen on.

CINCINNATI REPORTS
HIGH-TIDE BUSINFSS

CINC[NNATI‘ Feb 20.

WITH an estimated increase of
from 100 to 200 per cent m radio
interest on the part of the fans in Cin-
cinnati since the beginning of the win-
ter months came a demand for radio
sets and equipment which found local
dealers in many lines unprepared for
the rush of orders with which they
have been flooded. Although jobbers
and retailers expected a busier holiday
season than they had ever before ex-
perienced, they had not expected the
large after-Christmas business which
followed.

Most lines of the better-known
manufacturers are finding a ready
sale. Probably the most popular of
all during the last month has n the
five-tube Atwater Kemt 56-50 model.
The Radio Corporation’s Radiola v
and Radiola V slso proved popular
with buyers, while Radiola Junior
seems to meet with favor with the
more modest buyers.

Neutrodyne, always in demand with
Cincinnati radio fans, is holding its
own and ranks with the leaders in
point of sales volume.

According to dealers, these sets are
the leaders in the Cincinnati market
and the dealers' opinion is backed by
a survey among fans in this vicinity.
Jobbers and retailers handling the
Croaley line, a manufactured-in-Cin-
cinnati product, report that all models
of that company are in good demand.

Grebe and Kennedy regenerative
sets are proving popular and come in

ances done away wi

herrd on dry cells.

For UV 199,

For WD 11 or 12, giving 1000 Tube Hours
For WD 11 or 12. giving 2000 Tube Hours.
giving 1 to 2 years.

Your queations cladly anewered, and circulara on request

BARTLETT F. E. CO.
Phila.

Radio Primary Battery for WD12 and UV199

Throw out those short.lived. unsatisfactory dry cells,
hook up the Edlson Primary (not Storage) Battery and get
real comfort snd satisfaction from your Set,

The Edison needs no attention.

and according to

number of Tubes and hours of use, will run for three

months to a year or more
Operating cost is half that of dry cells, and the annoy-

Owners tell us that Edisan drogs in Stations never

.$12.50
0.00
$30.00

Bourse Bldg.

AUDIO & RADIO
AMPLIFYING
TRANSFORMERS

Maoy o mediocre receiviag set
bas beeo tramsformed as if by
magic into o real “high brow”
outht by virtue of the Sterling
feam of trassformers.

If you're not satished with the
volume aad clarification—if you
wanal lo elimisate bowl and se-
cure lowe comparable with the
finest phooograph, go to Yyour
dealer and ask for Sterling Asdia
and Redio Tramsformers.

Pn'ta Only

.00

each

S?terl

There is a specific type of
Sterling transformer  for
all purposes. Your dealer
will tell you the story.

1

831-53 PROSPECT AVENUE

CLEVE ND, OH

WESTINGHOUSE UNION

"WESTINGHOUSE |

RYSTAL{ASE

THE STERLING MFG. COMIM
831

DEPT. J

“A"' “B" & ucl!
BATTERIES

The latest development
in radio batteriea!
Clearer signals, better
tones! One-plece clear
Eluss cusen, Perfectly

insulated ; long last-
ing; even powered;
slow discharging. Re

chargeable. Rubber
caze types. too. A
size ard type for

every radlo need.

BATTERY CO,, Swissvale, Pa.
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The “ Chelten Special Condenser”

'he Only Line of Cond. That Are Absel
N ’“ Show Zere Reading for Dielectric L.F:EQ o
Carefully designed for high oscillating RADIO UEN
Cnr:uu-.’ We have developed a SPECIAL HIGH RESISTANCE
|NSU TION which is used between the rotor and stator plates
7 of Radio F y Currente. This Special
Imuht»n shows lower losses than -ny of the Phenol Insulating
materiale now on the market. Made in 45 and 23 plate with
vernier and 45, 23, 17, 1} and 3 plate without vernier.

Your Money Can’t Do More

This ‘is the best condenser for
the price on the market. To prove
this, we stand ready to offer a
substantial reward for a condenser
as good that can be sold for the
price.

This condenser uses 1SO for
dielectric insulation. Every detail
is accurate. Any condenser with
greater accuracy would be a
laboratory instrument and would
cost from $25 to $50.

“THE CHELTEN MIDGET”

Vernier Condenser
Ideal for use with any Variable Condenser as a
V-nnr. Hae 13 pl-n- which pcmm of finer
ion of C than is ible with
a un'k plate Vernier. Can be ueed to advan-
tage in many circuite. Price is only $1.50.

“CHELTEN MICROFARAD, JR”
Low Capacity Condenser

A special NEUTRALIZING CONDENSER of

extremely low capacity. baving o:l‘y 9 plates.

T b
. LT

Adjustments are ma: by a turn of the knob.
y when ki 5
The moct ot N, Hin: N b

made. Price. SI 75.
Send for Catalogue of Our Redio Preducts

H. N. SHEBLE COMPANY

4889 STENTON AVE. PHILADELPHIA

UNIVERSAL
TUNING UNIT

in Your Favorite Circuit

w; puesible with colls wound in layers
L A e cake s SN Toow Io metied lo an erirosty ok
signal to -up 1t lmpossitls for you
TO GET THAT DX STATION
ured ne-ioss inductance coll
thas made ﬂ ot m"'r'.?v:: g dlis F gty My g ey By
-It Ln mdw e

wevani Bly VAFLANSS enunling
™ jnchudsd in 8 popalar vmmerial
un and its swccess has jed 1
-

) many imitations, Thai le 5‘:%’“
THIS UNIV’ERSAL TUNING UNIT
ﬁnu-ﬂnnmnﬂm‘rﬂmludlhm‘u Try R In your own
TRY PFANSTIEHL PURE INDUCTANCES
Far mere eficient than honeycomb ceils
wm FOT T
2 T T H
14 1

Ultra
At all geed dealers. of direct éa recelpt of purchase price,

PFANSTIEHL RADIO SERVICE CO.

Highland Park, IIL

Inductance R. 8. P. (Reinartz), $1.75 cach
Planstiehd Andics, 95c sach

forAlutellunofthedgmmdln
and Cincinnati. seta

the in this market,
although the unusually active market
for rﬁio sets furnished a good dis-
tribution point for many ot.hur types.

sets could h: lold thmunhdout New

were Abla la get deliveries on the
apparatus.

New England jobbers are looking
with disfavor on the Radio Corpora-
tion. announcement its
hwlt. neelvin, sets eomin‘ on the

nnati's four rs of

radio utn nnd eguipmcnt all report
for their produe

The Crosley lhndutunn‘ Com-

tl been running at full capacity
of their plant for several months and
members of the sales organization of
this company estimate its output and
distribution at approximately 1000
sets a day. To meet the increased
demand for its various models the
Croohy company m:m mbnrne into
rger quarters are g pre-
pned and which are u lo be
ready for occul 'runcy The
new factory upablt of turn-
ing out 5000 sets a day, according to
Povd Croaley, pruident of the com-

Clnmme Radio Company and the
Mid-West Radio Company, Cincinnati
manufacturers, both increased
demand and uudt; output.

us of opinion among retail-
m. wboleulm. » jobbers and mat:u-
ndlomur-tinth-QueenCl has
reuhzdi;pukdnnngthelnttvo

the fact that the radio busi has

grum-
bling bry some dealers.

The makers of many of the popu-
lar mﬂd o&aﬁu sets ; m
curtal not sto)
and at least fordu gom prices for
all kinds of recef:

The ntﬂ‘ndo of mny ;obbcn to-
ward the Radio Oorponuo‘o was
not any too friendly previous is
announcement, as many of them
throughout New England lost heav-
ily on the decrease in tubes put into
effect by the Radio Corporation of
America recently.

One large Boston jobbing house
was caught with $20,000 worth of
these high-priced tubes on its hands
when the announcement of a reduc-
tion from $6.50 to $5.00 was m-do
by the Radio Corporation.
business house took a loas of 38000
alone on PRadio Corporation tubes,
and naturally does not feel any too
pleasant over the transaction.

There is a reluctance among some
jobbers and dealers to sell tubes.
Several times since the forced reduc-
tion in prices dealers have reported

apparently suffered only an approx-
imate of twenty-five per cent
lh« a record-breaking h y sea-

Thc general dhﬂk. for tbe Mh'ﬁ
uum of the -iulo-umnt type. among

fans own other t. { sets, has
in mmcm Yl d the

to, that they hadn’t any
tubes, when it was known that they
had tubes in their stores.

There has been some talk during
the last week of local New England
jobbers organising and refusing to
sell the high priced tubes which they
have on hand for the low price of
$5.00, as ordered by the Radio Cor-

building of this hnd of set.

R. C. A. ANNOUNCEMENT -
WORRIES NEW ENGLAND

BOSTON, Feb. 20.
CONDI’I'IONS throughout New Eng-
land in the radio industry are
L'b-bly better than dwy ever have
n. with prospects of still greater

an dheonn factor that may
cause a decrease business is the
bringing on the market by the Radio
Corporation of its new nonradiat-
ing receiving sets, which has been
announced in New York City.
Puhheity already given these new
has tended to throw a wet
blankot over the New England busi-
ness, and many people intending to
purchase new sets are holding off
with the intention of buying one ol

ion, but 20 far as can be learned
no deﬁmw action has been taken,

ﬁ many jobbers express
d\emnm as wnndn( to do some
such thing.

NEW SELLING METHODS
~" " BOOM CHICAGO TRADE

CHICAGO, Feb. 20.
RADIO merchandising in Chicago
and vicinity at the present time
is more than satisfactory from the
jobbers’ and retail dealers’ view-
point. The radio public is educated
this year in the mysteries of broad-
cut reception and therefore fewer

-nd ill

hlch

has utunlly mulud in a great in-
crease in volume of trade over a
mu ago. This increase is particu-
ly noticeable in the outlying dh-
tricts. The uighbo hood radio sto;

these new four-tube nonradi
ceivers with tubes and nryhom-
for $885.

Up to the present time, however,
business in regenerative recelvin‘
sets has been boonung There has
been a growi demand for the
Greene set. hookup design of
Lloyd C. Greene, radio edltor of the
Boston Globe, has held supremacy in
the local market.

There is still great demand for the
parts which go in making up this re-
uiver. and lcenrding w the Boston

and

in

parts for the Greene, receiving set
leads all o

The four-tube Acme is said to hold
second place in sales here. This
Acme reflex circuit is also a local
receiver manufactured by the Acme
Apparatus Company of Cam-
bridge. Hundreds of these four-tube
Acmes have been built during the
last month by fans throughout New
England and there is a continued de-
mand for the equipment.

Among the h:ghcr-prlead receiving
sets, the neutrodyne
leads the way. Many more of these

is b imﬁwﬁon.
there being mny of them in every
part of the suburbs.

BCL's are showing a marked ten-
dency toward bnymg factory made
sets. This applies especially to those
who do not to go to trouble
of making their own.

Az o result of this several comoerns
have sprung wup which make a spe-
cialty of ullul' and installing com-
plete set assembliss. By buying sets
through these orgamizations all dif-
ﬂcuum of amur&m are overcoms
u Mcy erect the antexna and com-
m mlAdl the m[ after whick
¢ one man for an awmlq
to tmk thc purchaser Aow
opmu Ais set,

Several

prominent wholesals firms,
who have retail lmu. Aave been
success aselling
mh sets as the AMtOf KntRcdw—
dyne and DeForest Reflex to the
public on time poyments. TReir
terms are as low ae lem per oemt
down and five per cent a week, which
enables a person of moderate means
Cobuy-nmﬂ

Ms
pockstbook.



SIXTY'" NEUTR

Selectivity

The FADA *“One Sixty" radio re-
ceiver is known to thousands as the
greatest triumph in radio engineering

down to this very moment. It meets
all requirements for simplicity of con-
trol, selectivity, volume, clarity and
ability to bring in distant stations.

Its selectivity appeals to everyone—
and to the women folks in particular.
You can tune out local stations, even
when several are broadcasting, and
bring in distant programs. Or, you can
tune in any local station you wish and
not be bothered with interference from
the others.

After any station is picked up with
maximum intensity, notations can be
made of the dial settings, and if one
desires to listen to the same station
again it is only necessary to reset the
dials in the same positions as recorded.

F. A. D. ANDREA, INC., 1581 Jerome Avenue,

0ODYNE RADI1O RECEIVER

The FADA “One Sixty" is a four-
tube Neutrodyne radio receiver. Our
engineers have found by exhaustive ex-
periments that the FADA “One Sixty"
with four tubes will produce results at
least equal to those of any five-tube set.
This means economy in tube and bat-
tery costs.

In appearance the FADA "“One
Sixty™" is an attractive piece of furni-
ture. Installed in the home, its chaste,
handsome cabinet harmonizes with any
interior. Itisaquality product through-
out. Made with all the care and skilled
workmanship that have made FADA
products noted, ‘the “One Sixty” is a
radio receiver that anyone may be
proud to own.

Price, exclusive of tubes, batteries
and phones, $120—at all dealers.

New York City

TADA

Radio
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Thees « Radiola

New and Remarkable
Radio Achievements
in the new Radiolas

Radiola 11l an improved
two tube recelver of anicnna
type. semittve and selecgive,
Complete with two WD-11
Radiotrons and headphones
(everything except batecries
and antenna) 35,

Radiola 1II Amplifier

Twa tube balanced ampliber
for Radiola 111, lndudlnutuo
Radiotrons WD-I $30.

$35
65 | 220
100
150

5425

This symbol s your
of quality protection

It is impossible to give
here full description of
these revolutonary new
sets. Send this coupon
for an illustrated booklet
that tells the story com-
pletely, with detiled des-
cripdon of every set. Then

\ see your nearest dealer.

(above)

Radiola Il-a, which is Radiola 111 and e

halanced amplifier complete In one cabinet;
including four WD-11 ‘Radiotrons, head-
phones. and Radiols Loudsneaker (cithes
type FH or UZ 1320.) E\mrhmg except an-
renna and baxteries $100.

(above)
Radiola X—ulera tefined recciver of the

antenna type, selective and non.radisting.

Remsrkable (mdhunu reception and perfect

reprauction. Built-in new type loudspeaker.

Complete with four Radiottons —

everything except hatterbes and antenna,
$243.

—

233 Broadway, New York

RADIO CORPORATION OF AMERICA
23) Broadway, New York

Dept. 273 (Address offie nearest you.
Picase send me your new free Radio Bootln

Name

Street addrest
o

State

10 So. La Salle Sl..l Chicago, Il

433 Caltfornta St., San F rlr\(lxu. Cal.

10 So. La $+'e St., Chicago, 1l

Radiola

Labove)
Radiola Sufa-"unodynl (second harmonic) same 83

5upﬂ Vil

with ae
FH or UZ l){:) With six UV 199 Radiotrons. but with
out hatterics 2
Same a3 shove. but without Radiotrons or Luudwuk:

ﬂr every purse

Radiola Super-VIII
—an improved
Super-Heterodyn c.
Selective and non-
radiating. Withnoan-
tenna, and no ground
connection, it receives
far distant stations,
even while local ones
are operating. Loud-
aker bullt in. Com-
ete with six UV.199
Radiotrons—every-
thing except batteries.

$.

t semi-portable in mahogany inished cab-
arare Radiola Loudspeaker of either (ypc

'/\

(helow)
Radiola Rt‘maﬂfl. a modified Radiok X,

in mahogany cal

ner, with exteraal loud- ‘

spesker, With four WD-11 Radiotrons and

Radiola Loudspeaker (FH or

Same as above, but without n..u.-‘m. e
Loudipeaker, Batterics or antenna .

7 13200, bue
%, Jess baueries and antenna $206.

- /(/,,

Radio Corporation of America

Sales.Offces

REG. U. S, PAT. OFF,

433 Californis St., San Franeisco, Cal.
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decided -to erect a broadcasting station,
when he was made manager and first an-
nouncer. Mr. DePew is a native of the
State of Texas, having spent the early
years of his life on a cattle ranch in San
Saba county.

F. B. Wamsley, assistant announcer,
was born at Cleves, Ohio, of English par-
entage. He received his high school
education in Cincinnati, Ohio, and was em-
ployed there in the banking and brokerage
business for about twelve years prior to
coming to Zion several years ago. Mr.
Wamsley is connected with the Zion Insti-
tutions and Industries as cashier general,
announcing at the radio station being his
avocation.

Henry H. Albrecht, former Navy radio
operator, who has seen service on both
coasts and in various sections of the world,
is chief operator for Station WCBD,
handling all broadcasting with the assist-
ance of Theodore Mason, junior operator.

The radio building stands in the center
of the temple site, a ten-acre tract of
ground, which is surrounded by Shiloh
Park, a reserve of two hundred acres, this
building and Shiloh Tabernacle being the
only buildings within this reserve. The
radio station occupies the geographical
center of the City of Zion, which is laid out
with eight boulevards diverging from the
center and running to the limits of the
6600 acres which comprise the city and
environs. The steel towers are 150 feet
high and stand at an elevation of eighty
feet above Lake Michigan, which is a mile

e
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nil, and when nothing but millions of dol-
lars of debt and seeming disaster stared
the people of Zion in the face.

From this inauspicious beginning, with
no assets but a loyal people, he grappled a
problem to quail the stoutest heart. Mr.
Voliva has built up the Zion Estate to its
present great proportions. Last year these
institutions and industries, twenty-six in
number did a business of more than
$4,000,000. A constant flow of visitors is
received at the radio station, especially
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the highest point of the surrounding coun-
try. Every day throughout the whole year
visitors are received by courteous guides
and shown the workings of the radio sta-
tion and Tabernacle.
Broadcasting Station WCBD was
erected by Mr. Voliva for the primary pur-
pose of spreading the Gospel in speech and
song. The service and programs broad-
cast by this station have resulted in a most
satisfactory class of correspondence re-
ceived from every stratum of our popula-

Above iz shown a picture of the operating room and chry H. AL
brecht, chief operator. To the left is a picture of F. W. Wamsley,
assistant announcer of the station

and a half to the east. The radio station
is in plain sight of Sheridan road, a paved
thoroughfare which runs from Houghton,
Michigan, to St. Louis, Missouri, through
the North Shore and the City of Chicago.

The Chicago and Northwestern Rail-
way runs through the eastern part of the
city, and the Chicago North Shore and
Milwaukee Electric Railway serves the
western part of the town.

The City of Zion was founded by John
Alexander Dowie in 1901. Wilbur Glenn
Voliva succeeded John Alexander Dowie in
1906, at a time when the-organization had
fallen into disrepute, when its credit was

during the warm
months, when thou-
sands of tourists driv-
ing through the city
on Sheridan road are
greeted by signboards
of invitation and wel-
come. Many of these
tourists are equipped
with radio receiving
sets and while camp-
ing beside the road in
various adjoining
States they listen to a
concert and hear an
invitation something
like the following:

“This is Radio Sta-
tion WCBD, Zion,
Hllinois. We specially
invite the tourists in
this section to visit
this radio station
when passing through Zion. As you drive
through the city on Sheridan road, you will
see the towers and radio station a half mile
to the west. Officers of the church are in
attendance at Shiloh Tabernacle a
hours and will show you through bot
Tabernacle and the radio station, whic
are located near each other on the Temple
Site.”

Driving along Sheridan road, which is
the main artery of travel between Chicago
and the Great Northwest, countless thou-
sands of tourists have seen the graceful
towers of the radio station, with Shiloh
Tabernacle in the background, starding on

tion, each mail bringing many letters from
representative men in business and pro-
fessional life, in addition to the constant
stream of mail from city homes and sub-
urban population. A morning mail will
contain letters from captains of industry,
a professor of English in an Eastern col-
lege, men of the field, soiled letters written
with pencil from a humble cot in a South-
ern State, letters on crested stationery
breathing of the boulevards, and one from
the frozen regions from the outreaches of
Canada, stating that dog sledges had borne
it 250 miles to the nearest postoffice. Here
is a typical letter from an Ohio city:

“T would be remiss in my duty if I did
not write to say how much I appreciated
your concert last night. Having been deaf
—not hard of hearing, but deaf—for more
than twenty years, I heard for the first time
in all the period the selections, ‘In the
Sweet By and By,” ‘The Little Brown
Church in the Vale, ‘Tramp, Tramp,
Tramp, the Boys Are Marching,” and
others which I sang myself years ago. The
concert carried me back to the time I sang
in church choirs. The cornet solo by Mr.
Newcomer, 'Lead Kindly Light,’ was won-
derful. The tears trickled down my cheeks
as I listened in to the wonderful music, as
1 had never expected to hear these songs
again. It was as if angels were singing
especially for me—a deaf man. The re-
quest numbers which you gave were just
what I would have requested. Others in
my home listened in also, but I surmise
that they were watching me as much as
listening to the pro-

{Continued on Page £9)
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By FRANK C. PARKER, M. D.

E READ of circuits and circuits and

still more circuits—and circuits that

are more still than circuits—till we become

so hypnotized with their possibilities, real

or imaginary, that we know not which way

to turn, at the same time developing a long-
ing for something which we have not.

It was while in one of these trances
after absorbing considerable literature and
trying out various hookups that I read of
the super-heterodyne’s pleasing personality.
This super-heterodyne seemed to have the
earmarks of just what I was looking for—
selectivity and volume. My good friend,
Alvin D. Beyer, of Norristown, suggested
that we take the plunge. My reply was,
“You know me, AL” So off went an order
for two sets, the particular set under dis-
cussion being a most extensively advertised
model.

Note.—This set is NOT advertised
in “Radio in the Home.”"—H. M. N.

After the customary long walt required
as a set standard by most saleshouses now-
adays, the various parts began to arrive.
Strange as it may seem, the first things re-
ceived were the loop and B bat-
teries—the last things needed
—but as B batteries improve
with age we, of course, had no
kick coming, especially from
the B batteries.

Next a few transformers
and condensers presented
themselves, followed at two-
week intervals by panels,
cabinets, sockets, rheostats,
gridleaks, oscillator coils, radio
frequency coupler coils, bind-
ing posts, ammeters, voltme-
ters, bus wire, spaghetti, et al, the whole
family, after securing their reservations,
arriving approximately two months subse-
quent to placing the order!

What a sight it was! Here they were
apparently in excellent health and guarded

several large fatherly looking blue

prints resembling the constructional details

of the new 1935 Ford equipped with indi-

vidual shock absorbers beneath either seat.

Before wnndenng farther we will here
enumerate the various parts and their
values, other than commercial. Here they
are:

1 Variable condenser of .001 capacity, for
the heterodyne.

1 Variable condenser of .00027 capacity,
for wave length.

Potentiometer of 400 ohms resistance.

3 20-ohm rheostats for controlling the two
detector and one heterodyne lamp.

1 7-ohm rheostat controlling the three radio
and two audio tubes designated the
master rheostat.

8 Tube sockets.

2 2-meg. grid leaks.

Fixed condensers, .00027.

Radio frequency transformer fixed con-

densers, .0025.

By-pass fixed condenser, .001.

By-pass fixed condensers, 1 mf.

Radio frequency coupler consisting of
two coils composed approximately of
925 turns in layers of about 20 turns
number 32 cotton covered wire.

2- Audio transformers, 414 to 1.

l'\ 3 Radio frequency transform-

ers, type UV-1716.

1 Oscillator coupler composed
of three coils of Number 20
cotton covered wire, coil L
having 6 turns; L1 having
21 turns, and L2 having 41
turns. This coupler is of
special design, the coils
being one within the other.

2 Closed and 1 open jack.

2 wire-wound resistors.

Panel, cabinet, wire, screws,
spaghetti, binding posts and, if you prefer,
a voltmeter, ammeter and filament control
switch.

The loop is of the solenoid type, each
sidé being three feet and wound with 9
turns spaced about five-eighths of an inch.

A variable condenser, .0005, is used to

[ N Y
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The final triumph. The
complete set with Magnavoz
and, of course, a copy .of
“Radio in the Home.” That
last feature is really the
reason we are printing the

photograph

A Raw
Amateur's
Experiences

tune the loop.

An antenna adapter is furnished for use
on the outdoor aerial. This adapter con-
sists of three coils and a variable con-
denser.

Eight lamps, preferably C301A or UV-
201A, are necessary. Other lamps may be
employed.

A B battery of 90 to 100 volts is re-
quired as well as a C battery of 414 volts.
(As far as signals are concerned no differ-
ence was noted either with or without the
C battery. However, B battery current is
saved by its use.)

Outside of the above few trinkets noth-
ing else is required save a certain amount
of patience and at least eight hours’ sleep
each night. If you get into trouble, go to
bed and forget about it until the morrow,
when things may right themselves unex-
pectedly.

After making a thorough survey of the
situation it was decided that in order to
gain the proper perspective and keep on an
even keel we had better come up to leeward
of the diagrams and examine them care-
fully if not most minutely, so at it we went.
We traced every wire from beginning to
end—that is, those which had ends—and
after following many of them through the
streets of the forbidden city, would slip off
a grid leak and fall into the yawning jaws
of a condenser waiting to receive us with
outstretched arms. We knew from the old
scarabs lying about that His Honor King
Tut lay buried there and that the rooms
were already occupied, so we would be com-
pelled to retrace our steps in another
direction.

I might add right here that it is always
a good plan in looking over these or any
other blue prints, to hold them to the light
for closer inspection, as many, many dark
secrets are concealed in the watermarkings
in the paper, which may never come to
light unless pressure is brought to bear.
They are most reticent and at times can be
coaxed out only by the gentlest persuasion.
While we found the blueprints to be most
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After you solve the intrica-
cies of Mah Jong, you will be
able to tackle the intricacios
of these blue-prints and this
array of apparatus

with the
SUPER~
HETERODYNE

commendable and thorough, the lower

right-hand corners bearing the signatures .

of the various dignitaries associated in the
plot, who each and every one had passed
upon them and had given them their O. K.
by attaching their signatures, still quite a
few errors slippped by. For instance, the
two coils “L” and “LI” of the. oscillator
coupler were shown connected, when as a
matter of fact they have not been on speak-
ing terms for some time, as evidenced by
later appearing diagrams.

Some condensetrs were marked .0027 in
preférence to .00027, which is now consid-
ered more in keeping with the Parisian
mode. Data relative to the C battery and
kind of lamps employed did not seem to
approach the standard set down by Daniel
Webster in his classical novel.

However, I must say, leaving all hilarity
aside, that the blueprints, outside of the
errors, were elegantly done and most im-
posing. They were very thorough and car-
ried out in the most minute detail. We are
all liable to error and I really think the de-
signer did exceptionally well to get through
his task without more defects presenting
themselves. ;

We had heard of four of these super-
heterodynes having been constructed with-
out success and we wondered whether or
not it might not have been just this little
slip which has had something to do with the
failure to perform.

Approaching the serious, let me say
right here that the data furnished with this
particular outfit is most complete, and after
the errors are eliminated the affair should
work out satisfactorily, if not otherwise.

Running along now to the various units,
we find that the excellent instruction book
accompanying the outfit with a $2.00 ticket,
lays stress upon testing out each piece of
apparatus before setting it up. This may
seem superfluous as the individual units
are all new and fresh from the factory.
Having been through this thing before we
concluded the above to be good advice and
accordingly proceeded to carry out the plan.

THE HOME

RADIO IN

Out of four variable condensers we found
two “‘shorted”—plates rubbing. One we
were able to straighten out, the other was
returned and we received a duplicate with-
out any quibbling on the part of the dis-
pensers of the set. Let me say that we
have had no trouble in having defective
parts replaced. Our principle difficulty lay
in getting a rise from any letter asking for.
information. Three letters brought one re-
ply after a wait of three weeks. Of course,
this is part of the “service.” Our only ob-
ject in citing these instances is to give the
reader an idea of about what he must ex-
pect in case he desires his set in a “hurry.”
As our Louisville friend says, “Make your
own time allowances.”

After the condensers, we turned our at-
tention to the radio frequency trans-
formers, type 1716. Out of six we found
one broken and two with open secondaries.
These were sent back and after a most an-
noying wait of over six weeks we succeeded
in getting them from another source. We
have reason to believe, however, that the
inability to supply these transformers was
not due to any fault of the dispensers of
this knock-down set. The hunt for these
1716 transformers was a pro-
longed and tiresome one and
held up the completion of the
second set for over six weeks.
Radio shops all over Philadel-
phia and New York were ap-
pealed to without success. The
transformers apparently were
not being released by the manu-
facturer for some reason best
known to themselves.

We are told that “All Gaul is
divided into three parts.” The
word is misspelled. The “v”
should be replaced by another “l.” Regard-
less of the number of parts, the whole cir-
cus seems to be controlled by a select few.
Uncle Sam appears to have discovered
this fact recently.

Tripping along, we next turned our
undivided attention to the four large by-

pass condensers. One of these we found
“shorted” between lug and metal housing.
This was easily corrected. One 'phone jack
needed a slight adjustment to allow of
proper contact with the inserted ‘phone
plug and one lamp socket was defective.
Aside from these defects, any one of which
would have Daughertyized the completed
set, we found everything in good trim.

From the above you can readily see that
you will save yourself much annoyance by
following the advice to test out each part.
before proceeding with the hooking-up
process.

Having satisfied ourselves that all was
in readiness, we proceeded to place the
parts as indicated upon the diagram. Here
was a long box into which we were to put
all this debris and wire it up. How in the
name of William Jennings Volstead were we
going to get inside this box to work? The
instruction book did not say, so after much
deliberate thought our son came to the res-
cue and suggested we take off the bottom
of the box. -How practical! Who would
have thought of such a thing but a young
son. We would advise every one to have a
young son sticking around even though he
does play with the grid leaks
and drop them inside the con-
densers and takes the amme-
ters, tacking them on his ex-
press wagon for speedometers.

Well, we removed several
screws and took off the bottom
of the box. Easy. Next we
attached the panel to this
board and, strange to say, we
found it just the exact length
of the board. For once some-
thing fitted perfectly. This en-
couraged us immensely, so we
lighted another cigar, gave the parrot an
extrda stroke on the back, and during the
excitement of a retaliatory bite knocked a
perfectly good tube off the table and de-
stroyed its bias completely. Keep all par-
rots away, as they do not enthuse. The va-
rious pieces Of 8PPA-  (Continued on Page 30)



