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Model VI, $
14” wood bell. . 30
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Connect Music Master in
place of headphones. No
batteries, no adjustments.
of all models
stightly higher in Canada.

HE advent of Music Master sounded the

Prie

uccess

—1Its True Significance

death knell of the mere “loud speaker.”
For it transformed the radio receiving set into a
musical instrument—a triumph of re-creative art.

Two years ago Music Master's full voiced
volume and characteristic tone qualities heralded
the New Era of Radio Art. It made possible the
re-creation of supreme Music, Song and Speech,

Music Master's precision instrument e
the seme of asclentific perfection Munic
Master's tone chamber of hcavy cast alam-
tnum le a marvelous mold of sound without
distortion.  Music Master's amplifying bell
of resonant wood gives to every sound its
full, vibrant quality and natursl and lifelike

4

Music SRaster

Resonant Wood
Insures Natural
Tone Quality

in the wonderful stellar program now the
feature of American nation-wide broadcasting.

Music Master does more than reproduce—it
interprets, it re-creates—it transforms mere
radio receiving into artistic enjoyment. Inade-
quately imitated but never equaled. Music
Master remains the supreme musical instrument of
radio—and there IS no substitute.

MUSIC MASTER—The Ultimate of Artistic
Radio Re-Creation

Music Master's manufacturers hold that
every purchasc of their product carrics with
it an Implicit pledge of unreserved and un-
conditional protection. Back of your dealer's
full and unfailing service stande the Music
Master C to ite
direet to any ome. anywhere, at anytime.

characteristics
Music Master Corporation
Model VIII, Mahogany Cabinet o Dl vof i ool i Albasiats Model V. Metal Cabinet,
with “full-floating” Tenth and Cherey S ; Bl s
y Streets ;
w082 Ballvrm o e Chicago PHILADELPHIA  Miutburgh finish, wood bell. 18
C—— — -— - =
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Rullein Charge
Indicators

Holls finat  w! the
beitery is charged, and
sunk as the baticry
bevvenes diecharged

Philce Tyow DX “B" Rattery with de hanc mahogeny
Aaioh case with cover (48 vults). Price~$20 00

Tyoe DXO, mithout cover §18.50

Enp Panel. factory wered ond ready for
e $2.7%

“B*" Batteries un Charge

To commect the battcris to Your sct, theow over
awitches on Charging Panel (1) snd pull ous yling (2)

Piiics Siadle jor for oll B bettenes snd UD44
“A" batterses. Nowwrtews  Pruce— 98,75

Phileo Chasger for sit “B" batteries and 11N84

of the Phlv Nuveriess

Dowsbla
‘A’ betteres. Noweless. Prue  $15.00
Charget prices inclicie plugs and reveptacies

Bpeay-proof. Say diy aml 1lean slways
Busit-in Charge Induwstors.
Type UDSS for starage battery 1ubse—316.00

Philee, Mahugamized Case
"AY Harisviss

Tywes RAR snd RW fov storage battery 1ubes.
In besutiful Adas browa mahogsay heish
cours harmonismg with your redio cabinet
Price—$14.50 up.

Philes Cherge Tesi kly mounted
wn ler copasuils hussiag wi1h A kydeomeler
—=$1.00 eatra.

M1 fiom the buili-n reptaie
- Chasger.

Recharge in your living room

without changing a wire

OU nccd storage "B’ batteries be-

cause clear and distant radio recep-
tion depends on stcady. non-drooping
voltage and strong. hum-free current.
Philco has made "B storage batteries
easy. convenient and economical to
operate.

To Recharge—just throw the Charg-
ing Panel switches and insert the plug
in the Philco NOISELESS Charger.
Cost—five to ten cents. You don’t move
the batteries nor disconnect a wire.
You avoid all danger of getting posi-
tive and negative mixed and burning
out tubes.

Clean, Dry and Beautiful. The
tightly sealed glass cells are assembled

in Adam-brown mahogany-finish cascs.
harmonizing with radio cabinets and
furniture.

Built-in  Charge Indicator. Tells
you at a glance how much charge
is in the battery at any time. Does
away with the old- fashioned hydro-
meter.

Philco makes storage "A'" batteries
of similar convenience and economy.
Also high-powered starting batteries for
your automobile. Your Philco is sure
to be new and fresh because. of course.
Philco Batteries are shipped Drynamic
(dry charged).

See your nearest Philco Service Sta-
tion. Radio or Music Dealer.

Philadelphia Storage Battery Company, Philadelphia

MOTOR CAR OWNERS—avoid the danger and hurmiliations of battery

1mlure by mataling hugh poworcd. long - Ife
Phikcs Diamond-Grrd Batteries. With Phike Rutainers. they are GUARANTEED FOR
TWO YEARS. Philco made autemohile batterses range in « xchange price froun $14 95 up.

PIAMOND GRID

- BATTERIES
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N THE course of his activity as general
manager of this magazine, Mr. W. L.
Dudley visits virtually every section of the
country where there is any conaiderable
amount of radio business being done.
He calls upon manu-
Is the facturers, dealers,
Hook-up Craze Wholesalers and re-
Dying Out? tailers and gets
from them their
slant upon the radio trade as a whole.
Mr. Dudley has found that the last
three or four months have produced a
very remarkable change in sentiment
among manufaclurers of apparatus in-
tended primarily- for fans who hook up
their own sets. It would probably not be
putting it too strongly to say that there is
an absolute panic among these manufac-
turers. Their business has slumped away
to a startlingly small percentage of what it
has heen and they report that all of the in-
terest nowadays seems to be in complete
sets, not in parts. They explain
this on the theory that it is im-
possible for radio magazines and
newspapers to find enough new
circuits to keep up the interest
among the fans. Consequently,
they say, the fans are not buying
parts but are turning to the com-
plete sets instead.
I think there can be no ques-
tion as to the truth of this view-
point so far as it concerns cities

Forrest Hills,

TAe radio set is a model C-1 Supﬂ‘-ﬂmrolm

EDITORIALLY
SPEAKING

By HENRY M. NEELY

el

right and left without any thought of the

amount of money that they were spending

or the mass of apparatus of various kinds

they were piling up on the shelves of their
closets or in their workrooms.

Today, those fans are 30 thoroughly
supplied with variable condensers of
all sizes, with coils of all kinds, with
sockets, rheostats, and all of the other
standard parts which go to make up
the average receiving set, that seven
out of ten of them could almost start

& small retail store with what they have
on hand at the present time.

It is true that there have been very few
brand-new circuits of much significance
lately. What designers have been doing
has been to develop refinements founded
upon the fundamental good circuits. These
refinements are being tried by the average

Kadio in the Home of Charles R. Leutz, {®0. The manufacturer of parts, however,
LN Y.

is not in a position to get the reaction from

this. Why? Simply because the fan does
not have to go out and buy any-
thing new; all he has to do to try
the new circuit is to go to his
shelves and take down the neces-
sary parts and hook them up in
his set.

It just happens, besides edtt-
ing this magazine, I also conduct
the radio department of the
Country Gentleman. That latter
position brings me an average of
something like fout hundred let-

and the larger

ters a week—
these letters be-

towns. But to say
that the interest
in hook-ups and
apparatus is dead
is to betray an
ignorance of the
situation as it

The Question of Tubes

By H. M. N,

AM particularly glad that Mr. Grimes has chosen tubes as the subject of kis article
for this month. In a recent issme, I stated editorially that we were not giving

ing almost en-
tirely from the
sparsely populat-
ed districts some
distance away
from cities or

exists throughout hook-ups for the 199 tube becanse we did mot consider this tube a success. These llrgl: t:l:n"

the country. remarks of mine have been very badly misconstrued. adio is just
I have a very Many readers have written in to tell of the great success they are having with entering these

clear picture of these little tubes in regenerative and andio frequency circuits. There can be no dispute places.  Before

the situation in
my own mind
and, while it may
not be a true
picture, there
may at the same
time be enough
truth in it to be
of some value to L
the more pro- |1

point that | had in view in my editorial.

about the number of sets of this type whick are giving perfect satisfaction with the
UV-199. But modern fans demand circuits requiring radio frequency amplification
and it is in suck circuits as this that the UV-199 so frequently fails to perform.

Mr. Grimes, in kis arbicle in this issue, very clearly points out the fact that
a uh may be an excellent detector or audio frunmu'y .mﬂ:ﬁn but absolutely fail
to give nmlarlmn in radio frequency amplification circuits.

Qther readers have [elt that there was, behind my editorial, an antagonistic
feeling toward the Radio Corporation of America.
(Continved on Page §1)

starting its radio
department, the
Country Gentle-
man conducted an
investigation and
found that, of the
more than six
million farms in
this country, only
| about two and

This will clear up the

This is absolutely not the case.

gressive manu-
facturers of parts and also to the fans who read this magazine.
I am quite convinced that the parts market, as far as
concerns the large cities and the bigger towns, is almost
saturated at the present time. It is in these large centers
of population that radio first took hold. Fans who live in
such places started buying apparatus two or three years
ago and, in their unbridled enthusiasm, bought everything

o

one-half per cent
had radio receiving sets. Here is a tremendous potential market
absolutely untouched. The farm is the obvious place for a radio
set to be almoet invaluable. Yet ninety-seven and one-half per
cent of the farms of the United States do not yet know radio.
The letters that I receive from the readers of the
Country Gentleman prove beyond any question that the
hook-up craze is not at all dead. It is

(Continued on Fage 33)
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SIMPLLCITY of control and operation is a
quality easily claimed but hard 1o achieve.
While recognizing that a certain portion of
Radio purchasers want complication—want 2
series of delicate adjustments that make recep-
tion a thing of individual skill-want to spend
hours™fishing" for stations—Slecperengineers
believe that a far greater number want to be
able to log all stations on a single dial —tuning
so simple that a blind man can get the same
results as an expert.

The Sleeper Monotrol is built for this latter
class. It has but one Tuning Dial calibrated

Licensed under Gnmes

“Monotrol~ me
One Control

SLEEPER RADIO CORPORATION, 500 Washiagton Avc., Long Island City, N. Y.

“They copied all they could follow,
But they couldn’t copy my mind.
Andd 1 left "em sweating .,nd steating
A year and o half behind.
- KIPLING

in wave lengths as well as the usual numbers.

Allthat is necessary to tune in with a Sleeper
is—look up the wavc length of a station—turn
the one dial to that wave length—sharpen
the tone with the Resonator—and that’s all.

Sleeper Monotrols are best sold through dem-
onstration. Any Sleeper dealer is glad to
demonstrate a Sleeper your way.

Time payments if you prefer. A free copy of
the interesting book—"How to Choose a
Radio Set” —is yours upon request.

AL

Inverse Duplex Patents

No. 1,517,087—8 and
Hogan Patent No.

1.014,002.

&

REG

Its Compact

MONOT

U'n.. Sleeper Mon.

otrol without ac-
cessories is priced
ar $130.

ROL

PAT. OFF

114
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There’s more life 1n
EVERY TUBSOAY AT 11 31 Eveready Batteries

Easteen Stasdard Time
Foc real radio enjoyment. tune in the “Ever

B Gyt i gl Acail Buy Eveready “B" Batteries and you get elec-
SEAF NewVork  WEL Chiadebhi | tricity in its surest, safest and most compact
WEEI  Boston WGR  Buftalo form. They reduce your operating expense.
New developments in the Union Carbide and
Carbon Research Laboratories, Inc., have been
converted into new manufacturing processes in
the Eveready factories. Good as they always
have been, Eveready “B" Batteries are much
better today.

The Eveready achievement of giving you
more hours of “B" Battery service for less
money has cut the cost of running receivers in
half, and in some cases the new Evercadys make
“B’ Battery expense only a third of what it
used to be.

There is an Eveready Radio Battery for
every radio use.

Manufactured und yuaranteed by
NATIONAL CARBON COMPANY, Ixc
Headguarters for Rudio Bastery Information
New York San Franciscy
Canadidn National Carban Co.. Liniited. Torwatn, Outasio

eVEREADY

Ne 7k Rad_io Battel'ies

1 ¥4-volt

Dry Cell —they last longer

No. 770
45-volt
Extra
Large
Vertical
for heavy
duty
Price

$4.75

No. 771
4Y4-volt
“c”
Battery
improves
quality,
saves “B”
Batteries
Price 60c
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Grimes-Flewelling-Harkness
Associate Editors, Wniting for No Other Magazine

Let’s Talk About Tubes

HERE are tubes and then, again, there
Perhaps this is the reason
thlt most of us are continually whining,

are tubes!

“Yes, we have no tubes!”
Undoubtedly the greatest
source of variation

in the radio business is
tubes. We used to lay
everything to location and
remark with despair, “It
is radio.” This is all very
well with sources of trou-
ble over which we have
no control. It is bad if
we are going to use it ig-
norantly as an escape
valve for every griev-
ance.

We will frankly admit
right now that we are con-
siderably “het-up” on this
whole tube situation. In
fact, right this instant the
boiling point is almost
upon us. This article is
being used as an escape
valve; so if you will kind-

cover your faces, while

steam blows off, we
will proceed to blow up.

Powee-ee-pe!

There now, let’s talk
about it as intelligently as
possible under the circum-
stances. Something’s all
wrong and we are certain
about that. We usually
are certain that ever{
thing is all n
this case, there is no ques-
tion about it at all because
facts speak for them-
selves! Haven't we done
and gone blown up?

A fairly thorough

dy partially con

By DAVID GRIMES

Avsssinte Kditer of "Eadie in the Nome™

Bell Telephone—Lambard 8431
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stores. Bubscrivtion Tates
PP Year.

Trinted en the retegravare pressss of the Publle
OCesrrisht,

et o el o T RN T
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and putiully upholds the manufacturers of
tubes. Both they and the public—that's we
—have quite a few things to learn. The

manufuacturers have been
absorbing information
here and there, and some
of the dear public have
“bought and paid for”
some dnta in the form of,
well—just tubes. Quite a
bit of thls will now be
given to you collectively
as of in this way can
the art progress. We are
going to lay all of our
cards on the table—deuces
as they are. Our hand is

g on the very num-
ber o

“Let be light
and thm wu light” nc
longer appeals to the mod-

ern radio fan at all. What
interests him is whether
or not sounds wander
from his loud spetker and
unfortunately bril-
liancy of a muum tube
is absolutely no test of its
amplifying efficiency. The
present type of vacuum
tube does not emit much
light and often much less
music. And therein lies
one of our main sources
of difficulty. Would that
we could count the letters
stating, “My tubes lighted
all rig t. but results were
nothing.

'l'hu matter warrnm
every serious thought be-
cause it is so generally ex-
aeneneed and is not easy

The larger
(Continuned on Fage 43)
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F YOU were asked to
state promptly and
briefly just what “Chain
Grocery stores” mean to
you, what would you say?

“Cheap pnoes?"

“Poor

‘Rapid serviee’"

“Standard goods at low
prices?’

Ten or fifteen years ago
there would have been no
quection in your mind.

You would undoubtedly
unp. t * experi-
ences with half-frozen po-
tatoes, med-off canned
goods which were subeti-
tuted for the brands
asked for, eggs of doubtful
freshness. You would have
added, according to your
income, that you found it
advisable to do all your

RADIO IN THE HOME
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Harry Horlich, violinist,

. Gypey

String Ewmnbu heard

every Monday evening
through WEAF

personnel and the freshness
of their stocks were every-
thing to be desired. Why
they not get this
businesa?

Could itl:lsu;at tlllxelr Jgs
to people in all w.
ste‘dh!e had flaws in it?
They had used the self-
same mediums that the
most exclusive buainess
houses resort to, viz: news-
paper advertising, orderly
arrangement of merchan-
dise, clean and appealing
wxndow displays aug-
mented by direct-mnl ad-
vertising, house - to - house
dlstributln of pnntmg
mattar kindred pub-

hu’lt_z

muxhout t.heu' adver-
tising, however, price ap-
peal was the outsunding

grocery marketing at the
expensive and exclusive

feature. To say that 98
per cent of the people of

shope, or that you patron-
ized one of the good old-
fashioned independent gro-
cers entirely. Dollars and
dollars were thus added to
your household budget, but
you knew that you could
serve with confidence the
goods you had bought.

But you will remember
that you once shrank with
identical horror from the
motion pictures, from pop-
ular fiction, from eating in any restau-
rants except those of the Churchill or
Sherry standards. Now you patronize the
movies, keep abreast of the best- sellers and
eat dinner downtown regularly in the at-
tractive, less-expensive places hefore going
to the theatre.

And so today you do not find a chill
playing tag up and down your spine when
asked what you think of the chain grocers.
Instead, you reply promptly.

"Wonderful thin chain stores.
The wife does all her buying at the A.

Chain stores started out to reduce the
H. C. L.—to sell groceries at prices below
those in effect before their advent.
result was that the low prices fostered an
apprehension of inferior food in the minds

Jhe Red Front Stores’
on "Quality Street

of the public. Customers of the better sort
thought lightly of the endeavor and contin-
ued to bestow their patronage upon the old
time corner grocer or exclusive food shop.
Therefore, the chain stores had to be con-
tent with a clientele composed of those in
moderate circumstances, or those who felt
their pockethooka being pinched.

The companies prospered and the chain
stores grew even with this somewhat re-
stricted patronage. It is not characteristic
of American business enterprises to be con-
tent, however, so A. & P. Stores set to think-
ing how they could attract the people in
more comfortable circumstances to their
stores. They knew that they carried in
stock a good proportion of the table luxu-
ries commonly served to the “exclusive’”
set; that the sanitary standards, their store

our country are not inter-
ested in s ce appeal would
be a wild assertion, as you
would naturally conclude
that any line of business
that was in position o
undersell its competitors
would have a corner on the
market. This is not so; the
best type of trade is not
that which is attracted by
price alone and neither
does the house that adver-
tises price exclusively eventually hold its
trade. A price customer may be called a
“Floater”—they belong to any business
just so lonz as that business maintains a
lower price than its competitors. It there-
fore behooves any wmpnﬂir desiring per-
manently satisfactory results to advertise
quality consistently if it desires to build a
permanent clientele.
then, was the problem faced by
the advertising department of the great
Atlantic and Pacific Tea Company last
year. “The Little Red Front Store” had
become a symbol for economy. Could they
now make people understand that it is lo-
cated at the crossroads where Thrift street
and Quality street meet?
Handbills and store placards have their
uses and their places. They do not suc-
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ceed in spelling distinction. A new medium
must be found, and the company turned to
the newest thing on the market, radio,
which was brought to their attention by
H. Clinton Smith, of the American Tele-
phone and Telegraph Company. Mr. Smith
is steeped in the possibilities of telephone,
telegraph and wireless service, as he has
been connected with the company for thirty
years. Most of his time he has handled the
sale of the two first-named services, but
when Station WEAF was opened, he found
himself switched to selling radio service
instead. Now as station account executive
for the A. and P. stores, the Alvan Silver
Company, the American Bond and Mort-

RADIO IN THE HOME

what to put on the air had to be considered.
We must remember that buying the facili-
ties of WEAF does not mean that you can
give a lecture on the remarkable quality of
your goods or anything of the sort. In-
stead, you are dependent upon an artistic
and subtle psychological appeal for your
results. .The first point to be considered
must always be:

“What am I most anxious to impress
upon the listeners-in?”

Now, the A. and P. answer to this is
summed up in one word, “Quality,” so they
cast about for some group of entertainers
who would be so unusual and high class
that there could be no question of their

“What is that?” asked one of the offi-
cials, entranced.

“That is Harry Horlick and his Gypsy
String Orchestra,” replied Mr. Smith.

“They are the men I've been looking
for,” said the A. and P. man; and they
were.

For two seasons now the Gypsy String
Orchestra has broadcast every Monday.
night for an hour, and by the high quality
of its performance has demonstrated to the
unseen audience the fact that they may
trust the standard of the goods on the
shelves of the ten thousand stores whose
management employs them to play.

On the shelves of these enterprising

gage Company, etc., all of whom buy the
facilities of WEAF, he says:

“I was first considered a little ‘soft in
the head’ when 1 predicted two years ago
that all entertainment programs would be
eventually paid for, but now any one can
see it. Radio broadcasting, this wonderful
new avenue in the world of communication,
provides a tremendously valuable medium
for establishing a strong bond of friendly
good will between a seller and the buying
public. It creates a human contact with
¢ustomers that cannot be obtained upon
such an enormous scale in any other way.”

Once the idea that radio broadcasting
provides a tremendous audience was sold
to the A. and P. Company, the question of

The Gypsies grouped about the microphone
ready to play for the lovers of music

superiority. Then Fate took a hand.
One afternoon Harry Horlick and his
group of players drifted into WEAF to
broadeast on their own behalf. They had
been playing in a Russian cafe which had
burned down, so they were temporarily
out of a home. On that very afternoon
some officials of “The Red Front Store”
were calling upon Mr. Smith and they were
racking their brains for a solution of their
feature problem. As they talked the
strains of a gypsy melody beautifully
played came through the studio loud-
speaker.

grocers you will find teas from Ceylon,
spices from the Far East, canned fruit from
our own California, rice from China, coffee
from Brazil—all quarters of the world send
their contributions to our table. What
more suitable representation for these
stores, then, thin a band of men from
across the seas, playing the haunting airs
which stir the blood of all races and lands,
with the winds of romance breathing,
breathing through them?

Many of the real gypsies come from
Southern Russia, from the region around
the Black Sea, which accounts for the fact
that the half-dozen Russians who compose
the orchestra are so imbued with the spirit
of this type of music:

(Contigued on Page 19)
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COUNTERFLEX

KEMMETH RARNNESS
RADIO CORPORATION

’

a Commercial Counterflex

By KENNETH HARKNESS

ow to Buld

N RECENT issues of this magazine I the house; for instance, of all the audio

have given building instructions for
two-tube and three-tube Counterflex receiv-
ers. The captions under the illustrations
erroneously described these sets as “Com-
mercial” models. These receivers were dis-
tinctly and intentionally “amateurish” in
their construction, wooden baseboards
being used in the customary amateur style.

This month I am going to show you how
to build a “Commercial” model of three-
tube Counterflex receiver, using exactly the
same circuit as the set which I described in
the January issue, but designed to meet the
requirements of the circuit more efficiently.
So far as operating results aré concerned,
the commercial model is only slightly more
efficient than the amateur model, but the
commercial receiver has a much more at-
tractive appearance and is very much
easier to assemble and wire. I know it
doesn’t look easy to build, but it really is
very simple, and I hope to demonstrate very
clearly just how easy it is.

Of course, you cannot build this set with
any odd parts which you have lying 'round

Amsocinte Fditor of Radio In the Mome

All the material in this article
is fully protected by the copy-
right laws. Permission to re-
publish, either in whole or in
part, will be cheerfully given
providing the republication is
fully credited to “RADIO IN
THE HOME, Philadelphia.”
Otherwise this clrcuit and these
instructions must not be used by
other publications nor in any
other unauthorized manner.

H. M. N.

[

transformers on the market, there are only
three makes, to my knowledge, which will
fit this set. If you do not own any of these
transformers you will have to buy them.
Similarly, you need a special triple socket
subpanel to make this receiver; but this,
and all other parts, can be purchased, and
all you have to do is to assemble and wire
them in the usual manner. You don’t need
any special tools—just the usual screw-
driver, pliers and soldering iron.

The wiring is particularly easy, because
the set was designed with this object ex-
pressly in view. It was carefully designed
for quantity production in a factory, and,
since the bending and soldering of wirgs is
one of the most costly items of production,
you will realize it was necessary for me to
arrange the parts so that they could be
wired together as easily as possible.

The main difference between this re-
ceiver and the average home-built set lies
in the arrangement of the tube sockets and
audio-frequency transformers. Amatleur
constructors usually mount their tube sock-

E 1|




March, 1925 RADIO IN THE HOME 11
[ o —~ e—r - o e e A e n — s s ]
( | |
I | ,
I 1 | ’
* ‘
J i } acus
{ | - " / @/ . -
== TR oy - (&ﬁf‘w i
{ 6 =gty % | A
{ 4 & ; @ e (<] o 9 ;
{ Q e [ =44 1 [Fasa ® ‘t‘..@ T
s 3 N oo |
|| comwrcesnn 'lk) ] 1 [ s o comroen| |
| e | { I il ¥ B ,c;wa%rfw 1@ l !
| . ‘ @ b @ !
e a
‘ E F I < iy 2
| T |
?‘ “ i S TS i) : : |
L - ] Y R — ¢ =i
== == e = .
eta and audio-frequency transformers tion of this “commercial” model of Coun- 1 grid condenser (.00025 mfd.).

alongside each other on a wooden base-
board, whereas, in this receiver, a hard-
rubber triple-socket “subpanel” is used.
The audio-frequency transformers are
mounted underneath this subpanel and the
entire unit is held to the front panel of the
receiver with two small brackets. Fig. 8
shows how this simplifies the wiring of the
audio-fr@juency transformers. It would
manifestly be impossible to obtain such
short, direct wiring if the tube sockets and
audio transformers were mounted along-
side each other on a bascboard.

I have 80 many illustrations accompany-
ing this article that I have omitted the
schematic wiring diagram of the receiver.
The circuit, however, was given in the
January issue. I have also explained the
functioning of the three-tube Counterflex
circuit in previous issues. So I will devote
the remainder of my space to a very full
and detailed explanation of the construc-
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terflex Receiver.
LIST OF PARTS
The following is a complete list of the
parts needed to build this receiver:
1 front panel (Radion or Formica),
measuring 7 in. x 18 in.
1 Harkness triple socket subpanel
with mounting bruckets.
1 Harkness or Shamrock counter-
former, Type TI1.
Harkness or Shamrock counter-
former, Type T2.
Harkness or Shamrock counter-
don vernier condenser.
Harkness, Shamrock or Kardon
audio-frequency transformers.
binding posts.
20-ohm rheostats.
filament battery switch.
3-prong telephone jack.
4-prong filament control telephone
Jack.

.

[Nl X~ B ]

1 grid leak (1 megohm).

1 fixed condenser .0001 mfd.

1 fixed condenser .00025 mfd.

2 334" dials.

1 8” dial.

2 lengths of “spaghetti.”

6 length of bus-bar (or Celatsite

wire).

The rheostats, jacks, fixed condensers,
dials, etc., are all standard parts; any good
makes can be used.

The triple-socket subpanel is not so
well known as the other parts, being a new
product and designed somewhat differently
from the usual triple socket. This sub-
panel was designed especially for the three-
tube Counterflex receiver, although it can
be used, of course, to build any three-tube
set. Holes are already drilled in this panel
for the audio-frequeney transformers and
battery binding posts. Mounting brackets
are supplied. It is absolutely necessary to
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passed through a
standardized fac-
tory on a moving
belt and that the
instructions giv-
en below are ad-
dressed to the
workmen who
perform each
progressive step
until the receiver
is completed.
First Step—
(See Fig. 4)—
Mount the triple
socket subpanel,
the two rheo-
stats, the battery
switch and the
two telephone
jacks on the
front panel, as in
Fig. 4. This
drawing shows
how the parts ap-
pear when you
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room which the audio transformers will
occupy when they are later mounted be-
neath the tube sockets, as in Fig. 8.

Solder these five wires to the terminals
indicated in Fig. 5 so that they join the
terminals together as follows:

Wire No. 1—From negative filament
contact of reflex socket (1A) to negative
filament contact of second audio tube
socket (1B), then to one side of the ampli-
fier rheostat (1C).

Wire No. 2—From negative filament
contact of detecter tube socket (2A) to one
side of detector rheostat (2B).

Wire No. 3—From plate contact spring
of second audio tube socket (3A) to third
prong of horn jack (3B). By the third
prong I mean the third prong from the
top, the first prong being the one farthest
from the framework of the jack.

Wire No. 4—From fourth prong of
horn jack (4A) to third prong of phone
jack (4B).

Wire No. 5—From 90-volt B plus bind-
i5ng)post (5A) to Wire No. 4 (at point

Third Step—(See Fig.
6)—Bend and solder five

=

3 more wires as follows:

use one of the three speci-
fied makes of audio-fre-
quency transformer, as
these are the only kinds
which will fit underneath
the subpanel. Other makes
of transformers are de-
signed only for upright
mounting on a baseboard
and cannot be used to build
this set.

The Counterformer can
either be purchased com-
plete or the coils can be
wound and mounted on
.00025 mfd. variable con-
densers. The winding speci-
fieations of the coils were
given in the December,
1924, issue.

The Counterdon is just
a vernier condenser given
this distinguishing name as
it was designed to cover the
correct range of capacity
needed by the counteract-

[ Wire No. 6—From posi-

tive filament contact of sec-
ond audio tube socket (6A)
to second prong of horn
jack (6B).

Wire No. 7—From A
plus binding post (7A) to
first prong of horn jack
(7B). This wire passes
straight over the reflex
tube socket (under the re-
flex audio transformer
when it is mounted in po-
sition) and should be partly
covered with spaghetti to
prevent any possibility of
the tube socket contacts
shorting on it. Spaghetti,
of course, is not required
if you use Celatsite wire.

Wire No. 8—From posi-
tive filament contact of de-
tector tube socket (3A) to
positive filament contact of
reflex tube socket (3B),

ing condenser of the Coun-
terflex circuit. I would
like to emphasize that the .
Counterflex circuit needs a counteracting
condenser of a much higher capacity than
is afforded by some vernier condensers on
the market. The “neutralizing” conden-
sers sold for the neutrodyne circuit are
quite unsuitable; their capacity is much
too low.

Before assembling and wiring this re-
ceiver it is necessary to drill the front
panel. For this you need a small hand-
drill and a few drills. Fig. 3 shows the
exact positions and sizes of the various
holes. You can lay out the positions of
these holes directly on the panel itself or
make a full-size drawing, paste it over
your panel and locate the centers of the
holes with a eenter punch.

When building a radio set most ama-
teur constructors assemble all the parts
and then wire the completely assembled
set. In these pages, however, I am going
to show you how to assemble and wire this
receiver step by step, clearly illustrating
each step as we go along. You can imagine,
if you wish, that this receiver is being

look underneath
t he subpanel
The names of the
various parts are
also indicated in
this drawing. If
you have some
experience in de-
signing and wir-
ing receivers you
will realize that
this arrangement
of the apparatus
permits unusu-
ally simple and
efficient wiring.
Second Step—
(See Fig. 5)—
Bend five pieces
of wire into the
shapes required,
as indicated in
Fig. 5, remem-
bering to make
allowance for the
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then to wire No. 7 (at point 8C). Note
that the portion of this wire which passes
over the detector tube socket must also be
covered with spaghetti, if ordinary bus-bar
is used.

Wire No. 9—From grid contact of de-
tector tube socket (9A) to one side of the
grid condenser (9B). The grid condenser
is not attached to the subpanel; it is
merely held in place by the wires soldered
to it.

Wire No. 10—From A minus binding
x(leStB(lUA) to one side of battery switch

Fourth Step—(See Fig. 7)—To finish
up the wiring of the filament circuit, bend
and solder this remaining connection:

Wire No. 11—From open side of detec-
tor rheostat (11A) to open side of ampli-
fier rheostat (11B),
and then to open side

RADIO IN THE HOME
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of battery switch
(11C). When bending
this wire remember to
make allowance for
the space which the
Counterdon will oc-
cupy when it is
mounted on the front
panel. (See Fig. 2).
Fifth Step —(See
Fig. 8)—Mount the
two audio-frequency
transformers as
shown in Fig 8. Make
sure you mount them |
so that the markings |
P, B+, G and F,
stamped on the metal [
housing of each trans-
former, occupy the
positions indicated in
thedrawing. The
transformers specified
in the list of parts are
made in two styles,
one with soldering
lug or binding-post
terminals and the
other without termi-
nals. It will be noticed
that the type used in
building this set has

(G) lead of the reflex
transformer yet. In-
structions for this will
be given later.

Conneetion No. 15—
Grid (G) lead of sec-
ond audio transforn
er to grid contact of
second audio tube
socket (18).

Connection No. 16—
Filament (F) lead of
second audio trans-
former to wire No. 10
(at point 16).

Connection No. 17—
Plate (P) lead of sec-
ond audio transform-
er to center prong of
phone jack (17).

Connection No. 18—
B tlead of second au-
dio transformer to the
fourth prong of horn
jack ¢18).

Sixth Step — (See
Fig. 9)—mount coun-
terformers T1 and T2
on the front panel. In
Fig. 9 Counterformer
T1 appears on the
right and Counter-

no terminals. Short direct
connections are made with
the flexible leads of the
transformer coils, thereby
simplifying the wiring.

Cover the flexible leads of
the transformer coils with
spaghetti of the required
length and solder them as
follows:

Connection No. 12—B+
lead of the reflex audio
transformer to DET+ bind-
ing post (12).

Connection No. 13—Plate
(P) lead of the reflex audio
transformer to the plate con-
tact of the detector-tube
socket (13). Pass this lead
underneath the transformer
as shown in the drawing.

Connection No. 14,—Fila-
ment (F) lead of the reflex
audio transformer to wire
No. 10 (at point 14).

Do not connect the grid

former T2 on the left.

The terminals of the
Counterformers are numbered, the num-
bers appearing on the labels inside the
coils. Be careful when wiring to these
terminals. It is extremely important that
these transformers be correctly connected
in the circuit.

Make the following connections:

Wire No. 19—From terminal No. 2
(19A) of Counterformer T1 to wire No. 10
(at point 19B).

Connection No. 20—Solder one side of
the .00025 mfd. fixed condenser to wire
No. 19 (at point 20).

Wire No. 21—From open side of the
.00025 mfd. fixed condenser (21A) to grid
contact of second audio tube socket (21B).

Connection No. 22—Solder one side of
the .0001 mfd. fixed condenser to wire No.
19 (at point 22).

Wire No. 28—From open side of .0001
mfd. fixed condenser (23A) to Terminal
No. 4 of Counterformer T1 (23B).

Wire No. 24—From stationary plates
of Counterformer T2 variable condenser
(24A) to terminal No. 3 of Counterformer
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T2 (24B), then to open end of the grid
condenser (24C).

Wire No. 25—From movable plates of
Counterformer T2 variable condenser
(26A) to terminal No. 4 of Counterformer
T2 (25B), then to positive filament contact
of detector tube socket (25C).

Seventh Step—(See Fig. 10) — Bend
and solder the following wires:

Wire No. 26—From terminal No. 1 of

Counterformer T2 (26A) to the first prong
of phone jack (26B).

Wire No. 27—From terminal No. 2 of
Counterformer T2 (27A) to plate contact
of reflex tube socket (27B).

Wire No. 28—From terminal No. 4 of
Counterformer T1 (28A) to the rotor plates
of Counterformer T1 variable condenser
(28B), then to the grid (G) lead of the
reflex audio transformer (28C). To make

this connection run the bus-bar close up to
the reflex audio transformer, wrap the grid
lead of the transformer around the bus-
bar, and solder.

Wire No. 29—From stationary plates
of Counterformer T1 variable condenser
(29A) to grid eontact spring of reflex tube
socket (29B).

Wire No. $0—From terminal No. 8 of
Counterformer T1 (80A) to wire No. 29

(at point 30B).

FIG 1
338
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7 Eighth Step—
(See Fig. 11) —
Mount the Coun-
terdon on the front
panel. Then make
the last three con-
nections:

O

6 6 .0 0 &
3B

Wire No. $1—
From the movable
plate of the Coun-
terdon (31A) to
the movable plate
of the reflex tube
socket (31B). Note
that this lead runs
over the top of
the subpanel, this
being the most di-
rect route.

Wire No. 82—
From the station-
ary plates of the
Counterdon (32A)
s to the movable

plates of Counter-
° former T1 vari-

3] A able condenser (at
point 32B).

Wire No. 38—
From the antenna
binding post
(33A) to one of
the clips on Coun-
terformer T1
(33B). Make this
connection with a
flexible wire. Con-
nect to the clip
which gives the

! on Page 33)




March, 1925

RADIO IN THE HOME

e

- )
e '-%-
e iy,

15

If there's a tree nearby, put up a pole
in it as one of the aerial's supports.
The tree is an absorber, however, 20
don’t allow the aorial wire itaelf to
come close to its foliage

100 Pér Cent Antenna

By BRAINARD FOOTE

I'D LIKE to say a few words to those of
you who have just recently become
members of our increasing radio audience.
You've purchased, perhaps, a standard
commercial receiving set and with it you
have plenty of drawings and instructions
for connecting
the batterfes,
the loud speak-
er and the
ground and
aerial. How-
ever, unless

self. you are
not giving
your new receiver a
full chance to perform.
You are not getting out -
of the air all that there -
is in it for you to get. And no matter how
extremely sensitive your receiver may be,
no matter how selective is its tuning and
no matter how well it may work with a
small and low aerial wire, you are not get-
ting the utmost out of it until you see to it
that your antenna is as nearly perfect as
your conditions will permit. Of course,
locations vary immensely and it is therefore
absolutely impossible to predict just what
sort of reception you will have in any
given location until you actually try it.
The worst poesible receiving conditions
occur right in the heart of a large city, in
the midst of huge steel buildings. Some
very peculiar effects are often noticed, for
very frequently some of the buildings them-
selves, if they're high enough, have “wave
lengths” just suited to some station that
you wish to receive. If a building, let us
say, should have a wave length of 396 me-
ters and is right between you and some
local station using that wave length, your
reception from that station is likely to be
poor on account of the building's absorp-
tion. On the other hand, if the building is

the other side of you, it may help you to
receive that station.

Conditions in suburban towns are prac-
tically as good as far out in the country
when it comes to long distance work, the
only drawback (so some consider it) being
the comparative proximity to powerful lo-
cal stations that will prevent.”DX"” work
until they sign off
for the evening. But
no matter whether
you dwell in city or
suburb, village or
farm, your receiving
conditions may
be made as
., nearly perfect
as your location
permits, pro-
vided your an-
tenna system is
planned and

A garage or barn offers good fooling for

the extra pole. Placed in this way, it can

be guyed firmly, sven though you use a £0-
foot pipe or flagpole "

For the suburban
home on a small
lot. The aerial is
confined to the
house itself. Make
a good job of it
and no one will
consider it a de-
triment in point of
appearance

erected with an eye to maximum efficiency.
To operate most successfully, it is but
“horse sense” that the aerial must be given
every chance in the world to pick up a
maximum of ecne from every station
within range. And any structure protrud-
ing upward from the earth must of neces-
sity be regarded as an obstacle to radio
operation, whether it be a water-tank, a
tree, a bridge, a barn or other huilding.
Your objective should be an antenna which
is 30 placed as to be at the greatest possible
distance from these objectivnable obstacles.

This suggestion is in most cases im-
possible to follow completely and the in-
stallation of the aerial becomes a matter of
a selective choice among a dozen or so
‘“evils.” Structures made of wood, stone,
brick, stucco, hollow tile and the like may
be regarded as much less in detrimental
effecta than those of iron and steel. A
lower antenna run to a wood building will
often function more satisfactorily than a
much higher one placed near a steel build-
ing, or close to a metal roof. However, a
steel tower, smoke-stack or water-tank
some distance away makes an ideal sup-
port providing about 50 to 150 feet of rope
or guy-wire on the other side of an insula-
tor is employed to bridge the gap between
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serial and supporting point. A highly
efficient antenna installation is erected with
the follo points in mind:

1. Over-all from tip to ground leval
not over 150 feet.
No close approach to trees or bufldings.
. Horizontal part as high as ble.
. Lead-in wire away from building.
Absence of joints, soldered or other-

wise.

As few insulators as possible.

. Ground lead direct to street main.

. Set placed close to window where lead-
in enters.

. Wire fairly heavy and rigid.

10. Clean coanections throughout.

11. Straight, well-secured aerial masts.

12, Not near or parallel to other wires or

aerials.

Now it isn't usually ible to put up
an aerial excelling perfectly in all these
different ways, but at any rate, coming as

a8 you can to all of them wil! improve
your reception markedly. A very lo
antenna is not desirable for severs
reasons. In the first place, the tuning is
80 broadened that interference from code
stations and between hroadcasters on diffi-
erent wave lengths is always the result.
Then, again, the antenna system will have
a “natural wave length” up in the broad-
casting band and this will prevent good
reception on wave len near this na-
tural wave length. Few sets today ume a
tuned aerial circuit. For example, the
neutrodyne and all other forms of tuned
radio-frequency circuit have a fixed
antenna coil. So does the popular three-
circuit tuner. The wave r:ngth of the
antenna circuit must be less than that of
the lowest wave length broadcast station
received, or difficulty will be had in getting
stations near the lower waves.

In the case of a high apartment house,
the effective ground level is raised a great
deal, on account of the large amount of
piping and wiring in the building. In such
situations, a counterpoise usually per-
forms much more satisfactorily than the
ordinary ground connections. The counter-

PG TR
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as though it were a separate antenna.

Trees and buildings form pretty good
antennas in themselves and sap a great
deal of energy out of the “air” and away
from the aerial. It is not bad practice,
however, to use a tree for the support of
an antenna, providing the aerial wire ends
at least 26 and preferably 40 or 50 feet
from the tree. The remaining distance is
bridged by a piece of rope or a length of
guy wire, with an insulator at the end of
the aerial wire. The aerial ought to be
higher than the tree, too, so it is a good

"u’\\:‘/‘k\y\_ 7
- —— et

TRis apartment Rouse aerial is about as perfect as it can be made.
Two strong iron pipes form the poles, secured with two sets of
guy wires each and a special prop iaintains the lead-in away from

the building wall

lan to lash a stout pole to one of {iie main

ranches so that the tgoint of sup, ort will
be as high above the tree as you can
make it.

To avoid breakage of the aerial when
the tree aways in the wind, a smooth-
running pulley may be fastened to the
pole, a rope passed through-it, and a win-
I dow sash weight tied to the

LA

rope. When the tree sways
then, the weight will move
up and down, alivays keep-
ing the aerial tightly
stretched and at a fixed dis-
tance from the ground.
Poles on the roof of a
house or apartment buildin
should be very firmly guy:
into position. If the pole is
of steel (a length of pipe
will do) three guy wires are
usually needed at the middle
and three at the top. The
aerial itself should not be
used to support the pole—
the poles should be inde-
pendent and capable of

ji,_ standing by themselves in

— 14 the strongest wind.
To bring your apartment Rouse antenna up on an even A very fine apartment
keel, a small it cl d to the clothespole is useful, house aerial can be made by

ped to
providing the landlord is good

poise consists of a wire 75 to 100 feet long,
run out horizontally from the window to
which the aerial lead comes, not necessarily
placed directly underneath the aerial, but
at least 40 feet lower than it. If it is
necessary to slant the counterpoise down-
ward to increase the distance between
aerial and counterpoise, by all means do
80. The counterpoise is insulated just

natured

erecting two 18-foot lengths
of iron pipe (about 1l
inches in diameter) about 100 feet apart
and guying each pole securely to surround-
ing chimneys, vent pipes and the like.
Heavy galvanized iron wire is suitable for
the stays. The aerial wire itself should be
about 60 feet long, with a lead-in from
the end that is nearest your lead-in
window. Even though the horizontal
portion of the antenna be only about 50
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feet in length, it is of distinct advantage
to get it high and clear of surrounding
objects. The lead-in wire from the aerial
to the set should run eight to ten feet out
from the building if posaible, or if it comes
down through an areaway or court, it
should be placed right at the center. And
it is best in all cases to make the lead-in
wire and the aerial wire one and the same
piece—the lead-in merely being the aerial
wire extended. If it is necessary to buy a
longer length than 100 feet to insure that
you will have just one length of wire from
your antenna
binding post out
to the end of the
aerial, buy the
necessary length
and thus avoid
soldered or twisted

weather, a multi-
licity of insu-
ators should be
banned. Use only
two insulators to
suspend the aerial
and one, when pos-
sible, as an attach-
ment joint for the
lead-in wire. This
is located right
near the lead-in
bushing, and takes
the strain off the
bushing itself. The
lead-in wire must
not approach the
wall of the build-
ing until it gets
directly opposite the window.

It is a good -B an to run the ground lead
outside the wall, right down to a cellar
window and thence inside to the water
main. A length of heavily insulated wire
about No. 12 in size is preferred for this
lead, or else a piece of the same sort of
wire that you use for the aerial, suspended
on insulators outside. This type of ground
connection is vastly superior to an attach-
ment to the radiator in the room unless
you are in an apartment building. In that
case, especially if you are high up in the
building, the direct connection is apt to be
betier. It is quite important to have short
wires in the room. On this account, locate
your set near the entrance bushing and run
the aerial wire directly to the antenna
binding post. If it is necessary to pass the
wire through a hole in the rear of the
cahinet, slip a length of spaghetti over it
to prevent actual contact with the wood-
work. A fairly heavy sort of wire is best
for the aerial, either bare or stranded, and
at least No. 14 in size. Stranded wire is
Jess apt to break during bending caused
by the wind.

To avoid losses at points of contact,
the joints should be thoroughly cleaned be-
fore the wire is attached. This applies
particularly to the ground pipe, which
should be scraped and sandpapered down
to the shiny metal before the ground clamp
is put on. Connections in the set that are
included in the antenna circuit (the antenna
coupling coil or primary) must be cleaned
and tight, too, for the slightest bit of resist-
ance anywhere between the antenna’s tip
and the water main will lower the signal
strength perceptibly.

It is often necessary to put up an aerial
near other aerials and (cestizeed ou Puge 30)
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Mm Georgene Faulkner, Amert-
oa’s original “Story Lady” (cozy-
righted), who broadcasts a 1we

radio story to children every ch-
nesday over WMAQ

WMAQ., Chicago, The Mother of them All

IT in your comfortable armchair before
the fire, with your slippers and smok-
ing jacket on (yes, there are still some folks
who stay at home long enough to wear
them), tune in on Saturday evening to
WMAQ, Chicago, at about eight-thirty.
Your smoke dreams may help carry you
into the far country—for over the radio
you may listen to an interesting trave-
logue—the kind for which you pay several
dollars for orchestra chairs each season.
Open your rotogravure section of the
Saturday Daily News, to the page of radio
photologue-pictures of travel, and follow
the lecture into Java and Sumatra with
E. M. Newman; or another week into
China with Mrs. Carter Harrison, to Italy
with Miss Clara Laughlin or to King Tut's
tomb with Professor Breasted, of the Uni-
versity of Chicago—it comes over the
radio every Saturday night and is given in
conjunction with the rotogravure section

of the paper. The page comprises travel
pictures, together with a map of the coun-
try discussed and photo of the lecturer.
The lecturer comes into the radio studio
at eight-thirty, and gives a short descrip-
tive talk rding this page. This radio
photologue is a new and novel radio fea-
ture, wholly original and exclusive with
WMAQ, Chicago.

Educational, you say! WMAQ is more
than that. It is constantly seeking to find
hidden gold in some unusual performance
or some greatly desired radiocast. Its pro-
grams are musically of the first rank,
from either a literary or purely entertain-
ing standpoint. You enjoy their programs
the more because you never can be quite
sure what surprise WMAQ will give you
when you tune in.

Musically, WMAQ features nationally
known musicians. Mr. and Mrs, Marx E.
Oberndorfer, lecture-recitalists, have been
regular WMAQ contributors since the

founding of the station, with their inter-
eatmg musical interpretations. They have
given analyses of operas and the Chicago
Symphony weekly programs, have con-
ducud a Musical Memory contest for chil-
dren, also a series “Hearing America
First," and this yesr are domg what is
known as “Musical g' They are
devoting two weeks to eac! country, first
with the folk music and later with the well-
known compoaeru. These series have been
indorsed the General Federation of
Women’'s Cﬂlh, of which Mrs. Oberndorfer
is National Chairman of Music. _ Mrs.
Oberndorfer (formerly Anne Shaw Faulk-
ner), is one of America’s foremost au-
thorities in musical appreciation and fed-
erated club work along the lines of
Americanization in music and folklore.
Every kind of representative music is
heard on the Oberndorfer programs. Es-
pecially interesting and valuable were last
season’s “operalogues,” which p the
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WMAQ weekly broadcast of the Chicago
Civic Opera. Mr. and Mrs. Oberndorfer
have specialized in these and their recital
lectures are in demand in every city. Marx
Oberndorfer is a well-known pianist and
composer and Mrs. Oberndorfer’s lectures
are supplemented by his illustrative piano
playing.

You can imagine how much more in-
teresting the performance of Thaiz by
Mary Garden would be after hearing the
Oberndorfers’ operalogue, or Marshall's
Samson, or Louise Homer’s Amneris in
“Aida.” The Oberndorfers give the oper-
atic themes, the plot, characters and cast
and an intimate drawing-room version of
the whole opera.

Listeners wrote in their appreciation
of the various programs, of “Hearing
America First” series, with special appre-
ciation of cowboy music of the great West
and Southern folklore of the days of
Stephen Foster. It gave the American
public insight into music of its own people.

A recent radio debut was given as a
special courtesy to Mrs. Oberndorfer, when
Mrs. Edward MacDowell, widow of Ed-
ward MacDowell, America’s greatest com-
poser, gave a program of MacDowell
music interspersed with the history of
the MacDowell colony (at Peterboro, New
Hampshire) over WMAQ. Mrs. [Mac-
Dowell makes her life work the perpetu-
ation of the MacDowell colony, the summer
colony in the New Hampshire woods for
the creative artist. Proceeds of her recital

RADIO IN THE HOME

Right — Miss
Clara Laughlin,
one of the radio
photologue le c-
turers over
WMAQ, who also
gives a weekly
lecture on travel

programs go to
the MacDowell
fund, and the lit-
tle woman tours
America telling
tomorrow’s a s
well as today’s
musicians of the
value of America
for Americans.
At Peterboro,
the creative
artist in the
Three Arts can
find isolation in
one of the many
cabin studios
scattered over
the four hundred
acre tract. It
was MacDowell’s
idea to help the
artist to create
and Mrs. Mac-
Dowell guve her
first radio per-

-
|
{
r
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Left—Mrs. Ed-
ward MacDowell,
widow of the late
Edward Mac-
Dowell, the great-
est Ameritan

composer. Mrs.
MacDowell e c-
tures on Mac-

Dowell mustc,
playing his com-
positions and
sometimes using
lantern slides of
the famous Mac-
Dowell colony, at
Peterboro, N. H.
Mra. MacDowell
recently made
her radio debut
over WMAQ as a
special courtesy
to Mrs. Obern-
dorfer
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formance over WMAQ last season, telling
the listeners of the aims and aspirations
which are the fulfiliment of the Peterboro
Idea.

Some one once called the Chicago radio
stations a large, friendly family—and
added that WMAQ was “the mother, God
bless her, of them all.”

WMAQ began with a newspaper serv-
ice, in the mind of Walter A. Strong, busi-
ness manager of the News, who combined
the first WMAQ station with an advertis-
ing venture on the roof of the Fair store.
He engaged the services of Miss Judith C.
Waller, born and reared in a Chicago sub-
urb. Miss Waller supplemented her school
days with brief European travel, and from
that entered the business world as an
office executive in New York and Chicago
advertising agencies.

Miss Waller has unusual vision. Her
ideals for reaching the public, for giving
them what they need as well as what they
want, have been often in advance of other
radio stations.

Sometimes they have called WMAQ
programs “highbrow,” but you will notice
that any announcement in the News of a
radio departure from the beaten path of
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songs and instrumentation has
flooded the mails with response
from listeners who approve and
want more. Miss Waller’s per-
sonal tact makes and keeps her
friends. Her busy desk at the
News office is often a clearing
house for friendly suggestions.

A recent wire connection to
the University of Chicago
brings deans and professors of
this great institution in weekly
talks, of from twenty to thirty
minutes, on all subjects con-
nected with the universities.
Particular care is given to keep the talks
nontechnical or at least understandable
to the average radio listener.

As former President Judson of the Uni-
versity of Chicago once said that to meet
the ken of the people you must meet the
intelligence of a sixteen-year-old, WMAQ
is striving to meet a like demand. North-
western University professors are weekly
before the WMAQ studio microphone as
well.

Football games, World Series, sports
of all kinds in the public eye, bring
WMAQ in the vanguard with remote con-
trol radiocast directly from the ball
grounds and stadiums; also weekly lunch-
eon talks from the Association of Com-
merce, Illinois Manufacturers’ Association,
Y. M. C. A. Forum speakers, Illinois Fed-
eration of Women'’s Clubs (afternoon broad-
cast with clubwomen all over the State
listening in). In appreciation of Miss
Waller's helpful activities in federated

Left—Miss Judith
C. Waller, director
of the station. She
gives its listeners
always something
worth while and
unusual

club publicity, she
was recently ap-
pointed radio
chairman in the
new department of
the General Fede-
ration.

Nightly orches-
tra from the La
Salle Hotel down-
stairs, from the
Chicago Theatre
programs of twin
organ and orches-
t ra, afternoon
home economics
by Mrs. Elizabeth
O. Hiller of the
Daily News stafl,
Mrs. Frances

Alezandra Carlisle
Jenkins (Mrs. El-
liott Jemkina) and
William  Nourse,
who are co-direc-
tors of the WMAQ
players, who pre-
sent a play or an
act of a play each
week

(Mrs. Jenkins, Phot.
by Shideler)
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Ford’s Mothers’ Council as well as the Chil-
dren’s Wide Awake programs in conjunc-
tion with the newspaper, a home nursing
course under Red Cross direction given
by Miss Estelle Weltman, Harry Hansen’s
book reviews and Clara Laughlin’s Tuesday
travel talks are some of the weekly WMAQ
practical features.

The WMAQ players are a recent addi-
tion. Under the co-direction of Mrs. Alex-
andra Carlisle Jenkins, formerly leading
woman in the “Fool,” who retired last sea-
son from the stage when she married J.
Elliott Jenkins, a well-known Chicago club-
man and radio expert—and William Zieg-
ler Nourse, an experienced actor and coach,
the WMAQ players present “play nights”
each week of one-act plays or those of
greater length, when an act will be given
for two or three consecutive weeks. This
group is as well rehearsed as a regular
theatrical company and their productions
have received favorable comment. Mrs.
Jenkins also conducts a weekly course in
English diction which is popular, her own
English pronunciation giving rise to a Ger-
man woman's hasty phone inquiry regard-
ing “so much propaganda being given for
the English.” There is one
feature of which WMAQ is
proud and which has made it-
self famous in child circles and
children’s educational work. It
is the Wednesday evening story
broadcast by Miss Georgene
Faulkner, probably the best
known and beloved children’s
story teller in America today,
the original “Story Lady”
(copyrighted) of books, Chau-
tauqua, talking machine ree-
ords and radio fame.

Miss Faulkner is a Chicago
woman, an instructor in the
fashionable Faulkner private
school, and her stories interest
all ages. You enjoy her stories
of Lincoln’s boyhood, or her

(Gontinned on Page 38)
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HEN a radio fan is
asked to draw a
circuit of a regenerative
receiver, invariably he
will show either a tickler
coil arrangement in
series with the phories
and B battery, or a
variometer in the plate
circuit. There are many
other variations of the
regenerative type of re-
ceiver besides these two
circuits and the results
which may be obtained
with some of these may
often exceed those ob-
tainable with the usual
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Sylvan Harris with
the DX-Getter de-
scribed in this
article

part which is in the
grid circuit will be
small.

Advantage of this
fact is taken in this
circuit to be described
here. A condenser is
inserted between the
plate of the tube and
the point B of the coil,
30 that it can be made
sufficiently small, and
consequently have its
impedence raised to
such a value that the
oscillation will cease.
Furthermore, it is not
necessary to have the

circuits. The subject of
this article is an adapta-
tion of the Hartley cir-
cuit to receiving broad-
cast signals.

The well-known cir-
cuit diagram of the Hart-
ley circuit is shown in
Fig. 1.

A single coil is shown
connected to the grid at
one end and to the plate
at the other end through
the source of voltage
which may be a battery or a generator.
variable condenser is connected around this
coil, the coil and condenser forming a
tuned circuit.

This circuit is subject to many varia-
tions, depending on the use to which it is
to be put. In some cases, where short
waves are desired, the condenser may be
connected across either that part of the
coil between the grid and filament or that
part which is between the plate and fila-
ment. The connection to the filament is
made near the center of the coil for most
efficient operation of the outfit as a gen-
erator of radio frequency current.

In thjs circuit a by-pass condenser is
required around the source of voltage, as
shown in Fig. 1. The reason for this is
that the oscillation circuit is energized by
the high-frequency voltage across the
points A and B of the coil. If the impedence
of the generator is very high, this poten-
tial difference will be small and conse-
quently the energy transferred from that
part of the coil in the plate circuit to that

By SYLVA

N HARRIS
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source of voltage con-
nected in series with
the coil and plate.

Fig. 2 shows an ar-
rangement embodying
this idea. This allows
only the high fre-
uency oscillations to
flow through the coil
which otherwise
would have to carry
both the alternating
and D. C. components
of the plate current.
If necessary, a high-frequency choke coil
should be connected in series with the gen-
erator, as shown at L, Fig. 2, to prevent
the high frequency oscillations from enter-
ing the generator.

The circuit diagram of the regenera-
tive detector, based upon this Hartley cir-
cuit, is shown in Fig. 3. The condenser,

2, is a small condenser, as explained
above, connected in series with the coil and
plate to control the regeneration, or con-
ditions for oscillation.

When the capacity of this condenser is
small, its reactance is high and little energy
flows through the coil. If the regenera-
tion is low, the circuit cannot oscillate.
When the capacity is increased, more and
more energy is allowed to flow to the coil,
increasing the feed back into the grid cir-
cuit, until a point is reached at which oscil-
lations are set up.

Another coil is coupled to this one to
act as a primary ted to the ant
and ground. To facilitate adjustment of
the circuit the magnetic coupline between
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the two parts of the main coil is made ad-
justable. In other words, the part A B is
mounted so as to rotate within the part
CA

The success to be obtained with this
circuit, as with any other radio receiver,
depends upon the proper design of the tun-

RADIO IN THE HOME

really a very low resistance tuning unit.
The heavy insulation on the wire results in
considerable spacing which reduces the skin
effect in the coil considerably. Further-
more, it will be noted that a 0.001 micro-
farad condenser is used in tuning this coil.
This results in a much smaller coil than

REGENERATIVE RECEIVE®
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This schematic diagram shows the wiring of the set using the Durad baseboard. The
connections can easily be followed if youprefer to use the ordinary wooden base

ing circuits more thun anything else. In
other words, low-loss construction should
be employed throughout.

In the construction of this set the writer
wishes to emphasize the value of low-loss
coils and of low-loss wiring and to show
that the other losses which may be present
in tuned circuits are negligibly small as
compared with these losses. Ordinary ap-
paratus that is on the market and which
is not classed as “low-loss” was used. The
condensers had molded bakelite end plates
and the coil was wound with ordinary bell
wire and enameled wire on bakelite tubing.

The part C A of the coil was wound on
a 3%” bakelite tube with ordinary bell
wire, using 35 turns. On top of this wind-
ing the primary winding was placed, begin-
ning at one end of the coil. This winding
was also of bell wire and consisted of ten
turns.

The movable part of the coil (the part
A B) was wound with twenty turns of
enameled wire, No. 20, on a bakelite tube
just small enough to

would be necessary if a 0.0006 microfarad
condenser were used. The smaller coil
means a considerable drop in the resistance
which more than counterbalances the low-
ering of the inductive voltage which this
coil places on the grid of the tube.

The remainder of the dircuit is the
same as that of any ordinary audio-fre-
quency amplifier which has been described
many times before.

Another innovation in this set is the
method of wiring used which eliminates all
questionable soldered joints and loops in
the wiring which may contribute induc-
tance and cagacity to the circuits, thereby
adding considerable resistance or losses.

The base on which the apparatus is
mounted is raised above the bottom of the
panel. The reason for this is to get all the
binding posts in the set near together. This
is not possible with all the apparatus, as,
for instance, the tuning coil and the con-
denser, as these are large pieces of appa-
ratus and must of ity require consid-

erable wire to make

rotate within the

the connections.

larger tube. This
was mounted by or-
dinary machine
bolts so that it could
be turned. No pro-
vision is made for |
mounting a dial on
this, as, once it is
adjusted it need not
be touched again.
This coil is mounted
at that end of ‘the
large tube opposite
the primary wind-
ing.

Although plenty
of

insulating ma- v

The transform-
ers and jacks are
ted alongside
each other under
the base. This
makes the connec-
tions of the trans-
former primary to
the middle prongs
of the jacks very
short. Further-
more, the jacks are
mounted as nearly
as possible under-
neath the tube sock-
ets. This makes the
connections from

terial was used in
the construction of

grid to transformer
also very short. In

this tuner, it is

the photographs, it
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is to be noticed there are five main feed-
ers running the length of the base. These
are the feeders from all the batteries, viz.,
the A, B and C batteries, and are arranged
in accordance with the wiring diagram.
These are sunk into the base, so that the
tube sockets may be placed directly over
them if desired. Obviously, the connec-
tions from the filament terminals of the
sockets to these main feeders may be made
very direct, as may also the transformer
returns to the C feeder.

The rheostats are mounted on the panel
as close to the base as possible, so that the
connections to these feeders may also be
made very short. Where several tubes are
to be controlled by one rheostat, as in this
case, where the two amplifier tubes are con-
trolled by the rheostat on the end opposite
from the coil, the feeder from the A bat-
tery is broken and the rheostat shunted
around the break. The same method is
used in installing the battery switch.

The method of mounting the transform-
ers is shown in another photograph of the

This method of mounting jacks and audio-
frequ_erwy transformers under the sub-panel
gives you the shortest possible leads

bottom of the set. On account of being
limited by the height of the panel, and not
wishing to have the tubes project over the
top, it was necessary to mount the trans-
formers with the short dimension vertical.
This has a twofold advantage, for it brings
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the input and output sides of the trans-
formers next to the jacks to which they
are to be connected. This eliminates cross-
ing of wires and more inductive loops.

In all radio circuits there are a great
many connections which go to common
wires. Referring to the wiring diagram,
it will be seen that there are eighteen con-
nections to the various common wires or
feeders. It.is obvious that the wiring of
the set is greatly simplified by these main
battery feeders, for the connections that
go from the instruments to these common
wires can be made directly and very short
by simply connecting them to the proper
feeder.

The main battery feeders are sunk into
the baseboard a little below the surface.
This can be done by the radio fan by simply
grooving the base board and forcing the
bus bar into the grooves. Connections to
these bus bars are made by means of bolts
and nuts through holes placed next to the
soft copper washer which has been bent

Showing how all the instruments are

mounted. This view was taken looking

straight down into the set. It gives an

excellent idea of the comstruction of the
Durad base

down on one side so as to press into the
groove. (See photos.)

If the fan is too busy to go to all this
trouble, it may interest him to know that

RADIO IN THE HOME

there is on the market a base board of a
new insulating material in which the bus
bars are molded into the material, as is
shown in the accompanying photos. The

necessary lug washers and bolts are furn-
ished with the base, together with attach-
ments for fastening the panel to the base.
Holes are already drilled alongside the bus
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that the circuit does not “spill over” into
oscillations suddenly, as is the case with
nearly all regenerators. As the regenera-
tion-control condenser is increased, the
amplification increases continuously, grad-
ually working into the condition for oscil-
lation. The approach is so close that both
the incoming signals and the squeal can be

This picture shows clearly how the coil i8 wound with ordinary bell wire and how
the rotor is mounted with ordinary machine bolts. Easy, isn’t it?

bars at intervals so that in assembling the
apparatug together into a set conncctions
to the bus bars may be made at the most
convenient points. This commercial base
board is known as Durad and is shown in
the photographs.

As to the results which have been ob-
tained with this outfit, the following list
includes some of the stations that have
been received. These stations were re-
ceived between the hours of 10 and 12, on
January 8th, by William Johnson, of
Frankford, Pa. The static at the time was
considerable: WIP, Philadelphia; WEAF,
New York; WFI, Philadelphia; WRZ,
Springfield; WWAD, Philadelphia; CNRM,
Montreal ; KDKA, Pittsburgh; WBGS, New
York; WEBH, Chicago; WSAI, Cincinnati;
WGY, Schenectady; KFKX, Hastings,
Neb.; WMAK, Lockport, N. Y.; WOC,
Davenport; KYW, Chicago.

The tuning of the set is extremely sharp
and, as can be expected, a vernier control
must be used on the .001 condenser. The
volume obtained on

heard at the same time when the tuning is
made very close.

The adjustment of the movable part of
the coil is made as follows: The sct is
tuned for the longest wave length it is de-
sired to receive, with the movable coil at
right angles to the main coil. This is the
condition for least amplification or feed-
back. The movable coil is then turned un-
til the set just begins to squeal. It need
not be touched thereafter, and it will be
found that the critical adjustment can
be obtained over the whole range of
broadcasting wave lengths simply by
manipulating the regeneration-control con-
denser (C-2).

The list of materials required to build
this outfit follows:

1 381%-inch bakelite tube.
1 2%-inch bakelite tube.
14 1b. bell wire.
1 .001 vernier condenser.
1 .00025 condenser.
1 Durham (new

this set when using
only two of the
tubes was too great
for comfort on the
local stations. Sat-
isfactory volume on
local reception
could often be ob-
tained using only
one tube. The reas-
on for this is that

type) grid leak
resistance 3
megohms.

Grid condenser,
.0001 microfarad.
Doublecircuit
jack.

Single circuit
jack.

Tube sockets.
20-ohm rheostat.

the low-loss design
of the circuit per-
mits closer ap-
proach to the criti-
eal point, or the
point of oscillation.

This close ap-
proach to the
critical point is evi-
denced by the fact

el At T

W

6-ohm rheostat.
A. F. transfor-
mers.
Durad-base and
accessories.
7x18 Panel.
Filament switch.
UV-201A Radio-
trons.
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Supersp

Clhe

THERE IS NO SUSSTITUTE
FOR THE BEST

The HORN
with the “WHY”

When you first hear Radio through the Jewett Superspeaker, you marvel at the amazmg
accuracy and volume of the reproduction.
Yet there is no mystery in Superspeaker performance: it is based on laws you yourself can
easily understand.
One could never jam the massed harmony of a full brass band through the eye of a needle.
So the Superspeaker horn is ample in size for the work it must do.
Also sound, as you know, moves in a direct line. The Superspeaker throat 1s therefore
straight as an organ pipe, avoiding the bugling effect due to the crooks or curves. And its
inner suiface 18 smooth and glossy, never tripping or confusing the waves of music or voice.
But most important of all is The Superspeaker's absolute immunity to harmonic vibration.
It adds np notes of its own to the round, natural message with which it fills your room. So
it “violins™ only to a violin—“trombones” only to a trombhone —rings only to a real bell. Non-
metallic materials, in tapered and laminated construction, are the secret here.
Finally, to reflect its message into your home theater, The Superspeaker provides a sounding
board shaped like a shell —the model used for generations by acoustical engineers.
Just listen to The Superspeaker! Compare its performance with that of any other loud
speaker in the world. The difference will amaze you.

No extra batteries — Exclusie arr-gap adjustment to madify results from nearby stations, and

mcrease strength of those from far away—A true musical mstrument, bult and guaranteed
by the mlhon-dollar company whose name 1t bears  Sweep the ether unth a Superspeaker '

JEWETT RADIO & PHONOGRAPH COMPANY

5682 TWELFTH STREET, DETROIT, MICHIGAN
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Flewelling, Ciroutt, Az 7
o,

| -

Neutralized radio frequency with super-regen-
crative dotector and two stages 3% to 1 audio
frequency.

Ruadiv-frequency lrunsformers:

Primary: £1 turns No. 30 D. S. C.
Bank Wound, 8 turna high, 7 turna

wide.
Secondary: 66 turns No. 22 D. C. C.
Tertiary: 66 turns No. 22 D. C. C.
Tickler: 32 turns No. 26 D. C. C.

BEFORE the days of the vacuum tube
the radio world did not have an ex-
cessive amount of knowledge concerning
the use of regeneration, as applied to radio
reception.

Not an exceptionally brilliant state-
ment, I'll admit, but it leads very well to
my next one, which is in effect the follow-
ing: that it somectimes seems in the pres-
ent day that even the best radio engineers
have not yet entirely solved the problems
presented when regeneration is used. Only
Jast night I heard a very prominent en-
gineer, & man who i8 an authority on the
subject, practically admit that he did not
have the subject under his thumb, so to
speak. I very greatly ad-

Radio
Frequency
and the
Flewelling
Circuit

By E. T. FLEWELLING

Assoclate Kditor of Badio in the Home

th.ls line. The subject of regeneration, you
will remember, was touched upon in my
previous articles because I felt it might
help my readers to estimate what they
might expect from the Flewelling Circuit.

Suppose that we carry the subject a bit
further, with the idea in mind of prepar-
ing ourselves a bit for the reason for this
article—that of adding radio-frequency am-
plification to the Flewelling Circuit.

_In articles of about two years ago I
laid great stress upon using the shortest
possible connections in wiring a radio re-
ceiver. I also asked my readers to build
their sets with only the best obtainable
parts. So far as | am aware, these articles
were the forerunners of the present-day
low-loss mania. I am asked today, quite
often, “Flewelling, does this low-loss craze
mean anything?”

Suppose we do a little brain work. Con-
sider the incoming radio signal. Think of
the power or strength of a common fly. I
forget the figures, but as I remember, a
common fly has aboul (gontnued on Paxe 36)

mired the position that
this man took, for the

18t Tube Oscillator.
2nd Tube Wave Changer.

reason that he was not
afraid to admit that he
did not know, and be-
cause I felt that there is
a very great need for
further education along

All the material in this article is fully protected by the copyright laws. Per-
mission to republish, either in whole or in part, will be cheerfully given providing
the republication is fully credited to “RADIO IN THE HOME, Philadelphia.”
Otherwise this circuit and these instructions must not be used by other publi-
cations nor in any other unauthorized manner. H M. N.

&rd Tube Regenerator De-
tector,

2 Tuning Comtrols with onc-
stage meutralized Radio

Frequency

10 TURNS
24 WIRE

S5O TURNS
*22 WIRE

70 TURNS * 28 WIRE
I

NC

77 TURNS
220 WIRE

Flewelling, Circuit,

F16. Y TWO
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course.
(signed) A N.L-ﬁ
Oresasburs.
>%
]
3 -~
=
First Yoar
o T Lt ey Smee
radis shop my own. I earmed over
§3.500 :l E"" Wweuldn't Bave
missed the N. L course for & miltien
dollars
Joan P. Ziamo,
Corema, L. L.

Grane Junction,

Prepare Yourself For Radio
—the New Profession

Many N.R.L Graduates Now Earning From
$50029 to $2009290 a Week

open to ambitious men today.
ousands needed at once for
pleasant, interesting jobs. High Pay
—Short Hours. No experience re-
quired. Learn in your spare time at
home. .
Here is work that is fascinating, new
and easy—an industry which is mwlns
more npidl{ than any other in the worl
today—an industry that offers you the
chance of a lifetime to “get in on the
ground floor” and make big money. Right
now, thousands of trained men are
needed in all branches of the business.
Radio operators, radio engineers, sales-
men, mechanics and Radio executives are
scarce and receive wonderful . Are
you going to shut your eyes to this golden
opportunity when there is a quick, easy
way to get one of these splendid positions?
You can train for this ‘“big money”
fleld right in your own home—in your
spare time. No matter how little you
know about the electricity or Radio, the
National Radio Institute—the largest and
best school of its kind in the world—will
guarantee to give you a thorough Radio
training in a few short months,

Salaries Doubled and
Tripled
Since the National Radio Institute was

founded in 1914 over 15,000 men and
young men have taken this shortcut to

THE biggest, best-paying field

Success in Radio. They are enthusiastic
about this wonderful Course.

E. W. Barnes, Norfolk, Va., writes:
“During my spare time, I make about as
much repairing radio sets and building
them as my regular salary.” .

In a letter from Arthur Ruse, of
Toronto, we read that he has doubled his
income since mastering Radio and that he
earns from $50 to $100 a month in his
spare time. .

This page contains only a few of the
thousands of letters we receive from

License and really gets you the bigger
jobs in Radio.

Send Today fer Free Book and Special
Shert-time Offer

Don’t rely on this announcement for a
true chtun of the opportunities in Radio.
Simply mail the coupon and we will send
you a big free book “Rich Rewards in
Radio,” which will show you actual proof
of the big money being made by our grad-
uates today. It will describe the course in
full detail, it will tell you just how much

successful graduates. Hardly a week goes

by without our receiv-
ing urgent calls for our
uates.

“We need the serv-
ices of a competent
Radio Engineer.”

“We want men with
executive ability in ad-
dition to radio knowl-
edge to become our
local managers.” “We
require the services of
several resident demon-
strators” — these are
just a few small indi-
cations of the great
variety of opportunities
open to our graduates.

This is an absolutely
complete Radio Course
now being offered
which qualifies you for
a Government First

Study In Your Spare Time
At Heme

This is the time to go into radio.
Big opportunities are now open
in every branch of the work, and
salaries were never so high. The
thing to do is to begin studying
at once, in whatover time you
can spare, 80 that you will be
able to qualify for the position
you want the

time comes.Only an

X
H
g
£
il
e

Dept. 54 E

you can earn in this fascinating profee-

sion. Best of all, you
will get the detafls of
our Special Reduced rate
which is being offered
for a short time. So,
mail the coupon now!
Make this your lucky
day!

The National Radio
Institute
Dept. 84-EB, Washiagtea, D, C.

The Nationsl Radio Inmstitate, .
B, Washington, D. C.
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Su rpris l'ng'./' *°the improvement |

this discovery can make in your radio set

N THE electrical laboratory of a

leading engineering university, a
test has just been made which
reveals some striking facts about
sockets.

Out of 13 different makes of sockets,
12 showed losses higher than a good low-
loss condenser. Of these 13, only one—
Na-Ald Sockets—showed losses lower
than a good low-loss condenser.

This means that many sockets are of
such poor dielectric or insulating material
that they nullify the efficiency of a good
condenser. Na-Ald Sockets (of genuine
Bakelite Alden-processed) have the quali-
ties that enable a condenser to function
efficiently.

The laboratory test also showed that
Na-Ald Sockets have the lowest capacity
of any socket. This is ‘particularly im-
portant for short wave length reception.

Algo most important is the “clean-
easy” feature of Na-Ald De Luxe Sockets.
You simply turn the tubes several times
and the tube terminals become bright and
clean. The side-scraping contact (not
merely side pressure) removes the film of
corrosion that hinders the delicate minute
current; this corrosion so often is the
cause of disturbing noises in your set.

Use Na-Ald Sockets not only in the set
you build but also install them in the set
you buy, if not already adopted by the
manufacturer. Sockets for all tubes.
De Luxe 75¢; others 35¢, 50c, 75¢c.

ALDEN MANUFACTURING COMPANY
Alse manafacturers of the fomous No-Ald Didls

Springfield, Mass.

Dept. J-4, Willow St.,

Send for Iree booklet
and story of laboratory
test.

MAIL coupon for full

particulars of the lab-
oratory test; 'also free
booklet “What to Build,”

For The Advanced Student

Instaliment I1—Oscillation and Regeneration
By BENJ. OLNEY

of the

The above phenomena are here dis-
cussed because they are influenced by
the characteristics of the transform-
ers. Oscillation and regeneration, as
indicated by howling and distortion
in amplifiers, can take place only
when there is coupling b the

Carl Company
some feed-back in ampli-
fiers, as ordinarily m in radio

sels, takes place principally between

the final plate ecircuit and the grid

circuit of the first audio tube.
Transformers having excellent nv:;

input and output circuits. This coup-
ling, which may be either inductive or
enpacitative, must be in such a sense
that the voltage fed back is in phase

charact
their high mutual inductance, and em-
ﬁ_l:gnc the methods of connection
itherto considered standard, sol
what contribute to this tea=hia
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with the fnput vol if the
g to o.dl.ll':c.or regmm rate. m
ve coupling is pmuau'{mmdisikh
ic circuits. Thus, most

u}gmd ma
of the feed-back commonly met with
in audio amplifiers is due to stray
capacities between parts of the wiring
N paratus, b lagleftectiveTon
when more than one stage of ampli-
fication is employed.

Experiment has shown that trouble-

Pig. 8A—Ampli With Usual Transformer Conmections
’%. 8B—Amplifier With Reversed Frimary Comnections

cause thelr high inductanee roquirea
but a small stray capacity to form
» combination which will cacillate at
an audible frequency.

A method of connecting the wind-
ings of such transformers has been
‘llﬂer:' : ployi " eh :eedl ely
) em ng them ex y
stable and allows full advan t'o“ be
taken of their superior amplifieation
characteristics.

In Fig. 8-A is shown the schematic
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J4/uxrevEr.you are in this cous
easily tune in John McCormack,
and the host
artists, now broadcasting every other Thursday
evening from W E A F and other stations.

The Freshman Masterpicce assures oroe to
life reproduction with real loud

volume. Brings out every single notc dis-
tincely, with matchless tonal qualitics.
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This kit contains all the parts to build the commercial
model of the new simplified 3-tube Harkness Counterflex Receiver as illus-
trated at the top of this page. ‘Cabinet not included.

Harkness 2-tube Reflex Kit . .. ... .. .. 335.00
This kit contains all the parts to build the famous 2-tube

Harkness Refiex Receiver. This Is the set which put efficient radio recep-

tion within the reach of all." The receiver is “self-neutralized,” does not

whistle or squeal and cannot cause interference to others. It has only twn

operating controls. Complete building instructions enclosed with each kit.

Three-tube Harkness counterflex kit complete, in Canada, forty-eight
dollars. Two-tube Harkness reflex hit complets, in Canada, forty-two ffty

HARKNESS

DEPENDABLE RADIO PRODUCTS
Manufactured by

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

KENNETH HARKNESS
President

Harkness 3-tube Counterflex Kit. . . . . . 339.50

RADIO IN THE HOME

Harkness Kit

The instantaneous and increasing popularity of the new
Harkness Counterflex cireuit is a good indication of its merits.
Harkness fans all agree that it is the best yet—and the number
of Harkness fans is rncrenmg daily. Now Mr. Harkness has
added the finishing touches to the 3-tube Counterflex circuit,
simplified it a little, and made it just about the most worth-
while 3.tube cirenit ever devised. Thiz new, simplified 3-tube
Counterflex receiver is very easy to baild, especiaily if you use
the complete set of parts contained in the genuine Harkness
Counterflex Kit, illustrated on the left. The parts in this kit
were designed by Mr. Harkness himself and are manufactured
under his direct supervision. They are specially prepared to
simplify the work of construction. The 7"x18" bakelite front
panel is completely drilled and engraved. The three tube socket
shells are securely fastened to a separate panel which mounts
hehind the front panel and beneath which are mounted the andio-
frequency transformers. In fact, the parts in this kit are so
arranged that, with only a screwc‘river. you can put the set to-
gether in just a few moments. An instruction booklet, supplied
with each kit, shows you how to assemble and wire the receiver.
The illustrationa in this booklet clearly depict each progressive
step in the assembly and wiring, so that you ecan't possibly
make a mistake.

Try this new Harkness circult. The kit Is not expensive
and is really quite a bargain when you eonsider the quality of
the parts and the efficiency of the receiver you can build with
them. Any other receiver with the volume, selectivity and re-
ceiving range of the Harkness Counterflex would cost you two
or three times as much.

Ask your dealer for the genuine Harkness Counterfiex Kit
and look for Mr. Harkness’ signature on the label. Avoid cheap
imitations. If your dealer does not stock genuine Harkness

products. send your order directly to us, giving your dealer’s
name and address,

Kenneth Harkness Radio Corporation,
727-739 Frelinghuysen Avenue,
Newark, N. J.

Please send me a copy of your illustrated booklet describing the
commercial model of the new, simplified 3-tube Harkness Counter-
flex receiver with detailed building instructions and step-by-step
wlrllv;g diagrams. I inclose 25 cents to cover cost of handling and
mailing.

RIH 3.t8
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It HasThe
Full,Sweet

Resonance Of Qur

Upright Horn

The new cabinet model has a
seasoned wood horn which is “full
floating”—the outer end, or bell,
does not touch the cabinet. This,
together with a long expansion
chamber, gives it that same free-
dom of vibration which goes to
make the Bristol horn type Loud
Speaker such a resonant, sweet-
toned instrument. It also has the
same high-grade electro-magnetic
sound mechanism. It is not only
a handsome piece of furniture,
but a speaker worthy of the best
radio set that money can buy.

There arc five Bristol Loud Speakers, priced from
$12.50 to $30.00. M not at your dealer's, write for
Bulletin No. 3020-Q.

THE BRISTOIL. COMPANY
Waterbury, Conn.

For 36 Years Mabers of BRISTOL'S RECORDING
INSTRUMENTS

Ask Any Technical Engineer

Model 8
Audiophone
$t3.00

Ruboer hom
14%”~ In dfameter,

Cast matal throat. .

Velvet mat finish
of mottled bronze
and gold.

Cabinet Model
$30.00

Beautifully nin-
ished  mahoguny.
Full floating
wooder: horn and
cast metnl throat,
Musieally, a ecom-
panion tu the finest
xet ever built; size
17x10x10% ",

LOUD SPEAKER

diagram of a detector and two stages
of transformer-coupled amplifieation.
The arrangement of windings is that
which has been usual in interstage
transformers, viz, both windings ap-
plied to the core in the same direc-
tion, the plate being connected to the
outside end of the primary and the
grid to the outside end of the second-
ary winding.

With this arrangement, assuming
an alternating voltage across the de-
tector grid-filament circuit, at an in-
stant, say, when the detector grid is
positive the polarities of the voltages
and the directions of current in the
other parts of the amplifier circuit

large capacity area presented by the
loud speaker and its cord, and by the
first transformer casing, which is in
elose proximity to the first grid cir-
cuit via the outside layer of the sec-
ondary winding. The final plate is
also in phase with the detector plate,
but, in most radio receiving sets, the
detector is fafrly well shielded and
troublesome coupling is seldom ex-
perienced here.

Now, referring to Fig. 8-B, we
have the same arrangement as in
Fig. 8-A, cxeept that the connections
of the transformer primaries have
been reversed. An examination of the
phase relations shows that the final

Fig. 9—Audio-frequency oscillator for furnishing input fréquencies for
transformer tests

will be as shown in the diagram; the
plate circuit loads being such that
voltuge and current in the plate cir-
cuits are substantially 180 out of
phase. (*)

It should be noted that the final
Flatc voltage is in phase with the
irst audio grid voltage, which is the
condition favorable to regeneration
and oscillation. This is true espe-
cially in view of the comparatively

plate and the first audio grid are now
in oppousite phase, and, consequently,
the voltage fed sack tends to oppose
oscillation. The phase relations exist-
ing between the last stage of audio
and the detector have not been
changed by reversal of the primaries.

(*) “The Thermionic Vacuum Tube”
H. J. Van der Bijl, Chap. VII,
Sec. 59.

Fig. 10—Impedance bridge for

measuring transformer constants
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'l'hcpht.olunlm.ndlohbeh:

been bnught into phase with the
final plate the amount of ampli-
fication mvm by one stage appears
in practice to be insufficient to cause
oscillation due to feed-back over this

th.
’.lt will be noted by familiar
with the n-uuwlae prindple that if

the stray ca; between adjacent
grids are the proper wd-.
any coupling due to the -plate
capacity of the tub« will be peutra-

lised. Experiment, h

carried out under representative work-
iuoondl&:ulw':bcdnluc. 'l'hh

dll', work into the grid filament im-
of a tube,

and that l.ln primary voltage be ap-
plied either th; the plate-fila-
ment circuit of lnother vacuum tube
or in series with s ving
th-umnulunduACphulm-

nee of & nlprmnutlv\r tube. The

used, heelune it h na only mon con-

to indicate that most of the trouble-
some coupling occurs, as previously
mentioned, between the final plate and
the first ludw grid circuits.
ln practice, this reversal of the
connections has been found
vory ective in the stabilisation of
amplifiers, even in cases where the
win arrangement was such as to
introduce comparatively large effec-
tive capacities brl.wun output and m-

put

now available |n which this meml
is incorporated when connected ac-
cording to the usual terminal desig-
nationa.

Laberatory and Factery Tests

The experimental study of audio-
frequency intertube transformers has
requlmd t.hg mmtm:ﬂon of lpechl
nd the devel P

to
;;rhuon ln the umpllﬂenuon glm

The dmit employed by the writer
for the laboratory measurement of
transformer hmpl!ﬁﬂﬂ.ﬂh is nhavn in
its essentials in Fig 11,

ph of the set-up is re Jrodu-d!n
. 12. The operstion of the circuit
now be described.

Referring to Fig. 11, the source of
alternating voltage at the extreme
left is a vacuum tube oscillator of the
type shown in Fig. 9. The calibrated
variable resistances R and R, are s
connected mechnniully t.l'ut their sum
is constant regardless of the position
of the handle controlling the movable
contacts. Their actual arrangemen
may be seen in Fig. 12, where R, and
R, are the two upright boxes, having
their correspanding switch bandles

b.rdly connected, the switch arms
ng so set that when one of a econ-
nected pair is in the position giving

ink i for i the

corresponding one is in the position
givm‘ imum resistance.

R, is a known, fixed resistance and
is connected in series with Ri, R, and
the tor.

the sum of R., R: and Rs
is constant in vnl\u, if the voltage of
the oscillator be kwt eon-unt the
voltage E. acroes R, will remain con-
stant regardiess of t.he ponl'.hn of the

hlndhleon
‘”m‘ﬁe TC vlth its as-

mlted microammeter serves to meas-
ure the current in the circuit in cases
to

with R., the I.lthr representing the
plate impedance of the tube out of
which the transformer is supposed to

The value of R, is small in com-

division of voltage in the R, R, R«
circuit. 100

voltage of the transformer is im-
pressed across the grid-filament cir-
cnit of the vacuum tube T\, lnd in its
r position the voltage due to the
R. is ressed

scross the same
T.hnvmumtnboofﬁu
into which the transformer is

to work, and its associated

of such voltage that

nnocbermndm. applied to

out] tor.
is that bed 0y
VnnderBUltoDr‘ J. B. {';‘hnnn lt

of a

bridge Mork in which the Isw
filament resistance of the tube
omnmof‘hbrﬂco.ihdoﬂbe&nc
that small variations of potential ap-
plied to the grid unbalance the bridge
and cause :nlllpl?lﬂﬂl!’ large deflec-
tions of the meter M

As wlll be soen later, the deflections
of_ meter me: serve as an indi-

The switch K is 00
in its lower position the secondary

cuit
eho-enmf.themeteruineﬂect

ment d i nd
ble of deali 'm
the minute vomc-. hithim

and wide fi 7 nvolved.
Special problems - n difficult
nature were lly met in the

plication of hhontory methods to
.{o rapid Mh: under operating con-
ditions of finished transf
factory production.

For most laboratory messurements

ormers in

must
must be independem of muu of
load and be capable of fine adjust-
nent. and the instrument preferably
as to rvetain ita fre-
qu calibration over long pe
of time.
A vacuum tube oecillator, nudr-
these n

B Priqeency . cortrelsd by very-
con y vary-
ing the capecity of a subdivided mica
eonde:::'r ‘Zi lz;nn.l of ﬂnmf'on:d fan
swite! a ng indue-
tance in the mﬂh{lﬂ
trolled by the two tap lvhchu, wn
at the right of the tubes. The two
rotary switches at the lower left on
the panel control the output by means
of a potentiometer arrangement and
a variable ratio transformer, the
latter adapting the oscillator to wwrk
at maximum output into loads of
widely varying impedance.
Another instrument, essential to
the accurate measurement of trans-

former is the i

bridge shown in 1o It is used in

connection wi oscillator, just

described, for the me;sdnrcment of in-
re-

sistance over a wide range, and is
particularly suited, by reason of spe-

clal high-resistance, Do ve ratio
arms and suitahble lhloldl , to the
measurement of very induct-
ances at lud.io lnq ‘l'lu in-

of a
tapped inductor in series wlth a dhl
controiled, continuously variable in-
ductor, are self-contained and provi-
sion }l also made the use of
Soriiel 0 ind
or e:::uty Other um nf this bridge

qunlity of mn;formr eon material
at audio frequencies and, with the
aid of a sta , the fre-
guency calibration’ of the ‘oacillator
previously described.

Measurement of the voltage nmpll-
fication of transformers must

New Model Tu
char es’

The Tungsr is s G-E
product, developed in the
grost Ressarch Ladborator-
08 of Genersl Electric.

The New Model Tungar
charges radio A and B
batteries, and auto bat.
teries. Two smpere sise
(East of the Rockies)
$18.00
The Tungar is also avail-
able in five ampere size
(Bast of the Rockies)
$28.00

40 cycine—110 voite

ar

On the back of the Tungar, there are three terminals.
Slip the wire into one and charge your radio “A” bat-
tery, 2 or 4 volt size, Use the second to

your

radio "B” battery, 24 to 96 volt size. Or the third will
charge a 6 volt "A” battery or 6 to 12 volt auto battery,
Just clip on the Tungar, and plug it into any electric
outlet in the house or garage. Then leave it overnight
to charge while you sleep. Very simple.

nlg:’ . L“ib'ﬂul._t’:z

lhnundlu Dlpln-cnl

ELECTRIC
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The Master Key that opens all the *

doors of ‘Radio entertainment —
@HF MAGNAVOX bmnnn Selector has made

‘radio runmg a thing of the past. No
nming is involved when you merely have to
turn one dial until the pointer stops at the
desired station.

Ten to twenty-tive different  the achicvement of Magnavax
programs an cveninge your \‘l\ﬁ“\k‘\‘f&
tavorite station the very instant Best of all, n Migmavox not
you want it! Limitless enter-  only receines radio efficiently
tainment has been brought it reproduces the program in
within reach of every home by most pleasing toneandvolume,
Mugnarux Reccivong Sts TRF-30 iiustrutad b and
TRF-s with sepuruw repmalecyr cun e cxamonsd ot
nitaMe deaders cvorywhore, Hinsmared hookdet im reqius

THE MAGNAVOX COMPANY. Oakland. California

NEW YORK:
190 WL Mim Seveer

CHICAGO:
162 N. Sure Kirevt
Cuarlian Disrributnes: Pecking Elevtric Limited—Torntin. Munireal, Winnipes

BUNED tia

—— W i

Reprodac.s. Cart
cshaigimn v St

“set back,” that is, if there were no

AC voluge acting on the grid, the

meter would tend to deflect to the

left of zero, but with the normal
| voltage it gives about mid-scale de-

flection. This results in a high degree
| of sensitivity, the effect being that
of using only a few inches of the
scale of an imaginary meter having
a scale length of several feet, but
reading zero with no AC applied to
the grid of the tube. Measurements
of amplification are made as described
in_the next paragraph.

The oscillator 1s adjusted to the
frequency at which the measurement
is desired with the switch K thrown
into the lower position. The voltage
E,, after being amplified, is impressed
upon the input of T, causing the
meter M to assume a certain deflec-
tion. Switch K ia then thrown up
and R, and R, adjusted urniil the
same deflection is again obtained, K
being finally operated back and (‘orth
quickly to check the equality of the
deflectiona.

The voltage amplification may then

the finished transformer under operat-
ing conditions.

A test of the windings for short-
circuited turns is necessary because
of the serious effect of even a small
number of the latter upon the voltage
amplification of the transformer. A
simple device of the induction balance
type, shown in Fig. 13, is employed
in this test. It consists. essentially,
of a primary winding fed from a
1000-cycle source, and over the center
portion of which are wound two dif-
ferentially connected secondary coils
wired to an ordinary radio head set,
the adjustment being such that under
this condition no current flows
through the head set. The winding
under test is slipped over the primary
ad]a«nt to one of the secondary coils,
its effective capacity being balanced
by that of a similar winding, known
to be free from short-circuited turns,
permancntly located adjacent to the
other secondary coil.

If the wmd!ng under test be O. K.,
little ar no sound will be heard in the
head set, but if it contains short-cir-

=
.
APAC

Iv’::ﬁrnux]‘ ng
P IO

A

|
|
I
d
|

_Sreonssxe camison

Fig. 11—Circuit for measuring transformer amplification

be calculated from the setting of R,
and the value of Re as follows:
E.=LR.
also Es=I, (R«+Ry)
and when the deflection of M is the
same for cither position of K,
E=FE.~l. (R:+R,)
Now, as shown in a preceding section
of this article,

| Voltage nmpliﬁratinn—g

1

Substituting values above,
! E._1 (RH—R-)

! E- LR OO
| the eurrents being the same,
~ E, R,+Rs

E, R,

In practice, it is desirable to make
R, some convenient value, such as 100
ohms, to facilitate calculution.

The sensitivity of the method is
such that the voltage amplification
may easlly be determined to within
one part in 500. Such accuracy may
appear to be unnecessary in a
measurement of this nature, but is
convenient in practice, because it al-
lows the effect of small variations in
desigh factors to be studied.

P‘ucmry tests include electrical in-

tion of windings for opens and
ort-circuited turns before assembly,
insullm'on break-down tests, and a

cuited turns a decided tone will be
heard, depending in strength upon
the number of turns involved in the
short clrcult.

The device is sufficiently sensitive
to detect a short circuit which will
produce any decided loss in amplifi-
cation as measured by the laboratory
method previously described. The
windings are also tested for opens
during this same operation by short-
clrcumng their terminals, a loud tone

being heard if the winwing is not open.

Insulation breakdown tests between
the primary and secondary windings
and between windings and the core-
case assembly of finished transform-
ers are made by the a ]I(‘ahon acTosa
the parts, between w! lch lies the in-
sulation to be tested of 500 volts AC
in series with a current indicating
device to detect breakdown.

The final factory test of the finished
transformer consists in comparing
its voltage amplification under operat-
ing conditions with that of a standard
transformer al three representative
frequencies. This testing outfit is
shown in Fig. 14. The oscillator
which supplies the testing frequencies
is not shown in the photograph as it
is located some distance away to
avoid inductive effects. It will de-
liver voltages of three frequencies,
200, 1000 and 3000 cycles, and is re-
motely controlled, through relays, by

check of the voltuge amplification of

a three-p key located at the

£u18.12 .

Fig. 12-—The actual apparatus shown in the diagram of Fig. 11
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lower left of the testing panel. These
voltages are applied to the primary
of a standard transformer In series
with a high resistance imitating the
plate impedance of a vacuum tube.
The voltage amplification charac-
teristic of the standard transformer,
has previously been carefully deter-
mined in the'luboratory and represents
the limit below which the manufac-
tured product will not be passed.
The seccondary voltage of this
transformer is amplified, rectified, and
caused to unbalance a Wheatstone
bridge in the same

balance of the bridge which exists
for an instant after the battery cir-
cuit is closed, and during which, as
the filament 'heuts, the plate resist-

ance passes from an infimte to a |

finite value.

In practice, about two minutes is
required for making the setting-up
adjustments, after which transform-
ers are completely tested at the rate
of about 100 per hour. Such testin,
specd is attained only as a result of
careful attention to details in the de-
sign of the test set; for example, it
was to provide the meter

As
described in connection with the lab-
oratory test, Fig. 11. This causes
the meter located on the baseboard to
deflect, this deflection, for convenience,
being adjusted to mid-scale.

Then, by means of an electricaily
operated, quick-acting switch of the
anti-capacity type controlled by a
push button on the panel, the trans-
former under test is substituted in
the circuit for the standard trans-
former. The deflection of the meter
must now be equal to, or greater than
that given by the standard trans-

with a damping resistance of rather
critical value and to pay attention to
the sequence of contact in the change-
over switch, and to the location and
shielding of the operating magnet of
the latter in order to avoid meter
“kicks,” which would not only be
confusing to the operator, but would
result in a large loss of time in wait-
ing for these false deflections to sub-

side.

The test will not only detect low
amplification, but is so. adjusted that
a transformer with abnormally high

£i5 13

—

AS

Pig. 18—Instrument which tests for shorl-circuited windings

former or the transformer under test
is rejected. This is repeated on each
sf the testing frequerrcies, every trans-
former being required to pass all
three tests.

The rather formidable array of
panel consists of “setting-up” adjust-
controls along the upper part of the
ments, which are manipulated only
at the start of a serics of tests. They
serve mainly to regulate the input
voltages and to adjust the Wheat-
stone bridge circuit,

The one at the left controls a shunt
for the meter, and is so arranged in
connection with the filament battery
switch that the latter may not be
operated unless the meter is short
circuited. This protects the meter
from damage due to the extreme un-

amplification will cause the meter to
deflect off-scale. Opens, short-circuited
turns, grounds to case, reversal of
any of the winding connections, in-
correct number or rutio of turns, and
poor quality or improperly assembled
core material will also cause unstand-
ard indications in this test, the use
of which enables a high and uniform
quality of finished product to
maintained.

The mathematics of audio-frequency
intertube transformer design has
been purposely omitted from this
article to simplify the descriptions,
yet enough detail has been given to
emphasize the fact that this part of
the broadcast receiver development
has kept pace with the radio fre-
quency end.

Fig.

14—Apparatus at which the final factory tests of transformers is made

| Not merely a

. (Clear Receiver

Brings Out the Overtones
the Rich Timbre of both Music and the Human Voice

Radio i» becoming as much of a household convenience as the tale-
phona. It should be just as dependable and true. Quality of tone is the
supreme test. Distance can always be ined b fici Lificati
The problem is to secure distance without
tone.

For years radio engineers have realized this. While the public was
yoing wild oyer reaching out for distance, thcy were quictly exhausting
every resource in experi ion to the internal noises which
increased with cvery new stage of amplification. The same steps which
amplified the tone also amplified the struy oscillations within the set itself.
as 8 by-product.

Nobody knew how to prevent them. Various means were employed
to choke them or neutralize them. i . eXxtra d
complicated wiring were employed with only-partial sycccos. They work
only when ly adj d, and their op ion i £ with a per
fectly pure. free, flexible tone. By absorbing the true signal as weﬁ”uo
the stray energy. they lose or blur those delicate overtanes which make
real music. They cannot prevent the conflict which occurs in the circuit
between the forwnrd stream of radio energy and the feedback of stray
energy. blotting out the overtones.

The real trouble was this:

Y
distorting or blurring the

No structurally correct long-distance
radio system had been designed. All designs up to date generated feed-
back of stray energy which chattered. howled and squealed unless choked
down or neutralized; and radio reception, while accomplishing wonders.
wne still o makeshift.

A New Capability in Radio—
Overtones Perfectly Reproduced

Ptanstichl's big contribution to radio lies in his discovery of the real
causes of oscillations and his complete elimination of them by a circuit
system which KEEPS THEM OUT. No choking or lizi !
are any longer needed. No adjusting is d e is always
at its best. Tuning and operation are sbsolutely quiet. The tone or
voice come in sweetly, in all of its natural richness. All of the overtones
are perfectly reproduced, exacily as transmitted. This is true of long
distance. High smplification doesn't distort. His invention has turned
radio from s stunt device, for fans to play with, to a dependable, enjoy-
able and trouble-proof % t in the h the thing it should be
and was destined to become.

Sec the new Pfanatichl at your radio or music dealer’s.
not have one to show you, we can quickly get it to him.

Dealers: Write for the Pfanstichl proposition.

If he does

PFANSTIEHL RADIO COMPANY
Sales Offices: 11 S. La Salle St. Chicago, Il
Factories: Waukegan, Il

(E)

A S-tube Recciver vsing the new system of tuned radio frequency

—but a Fine Musical Instrument

OVERTONE RECEIVER
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WEEP THE AIR

With Air-Way receiver Models 51 and 52 you can
sweep the air for distant stations and brush aside the
interference from local stations, no matter how near or
powerful they may be.

This high degree of selectivity is attained through
perfect design and absolutely low-loss construction.

Oscillation is perfectly controlled, and all extraneous
noises eliminated without neutralizers, complicated ad-
justments, or auxiliary coils that cause losses and broad
tuning.

Operates With Loop or Outside Antenna

Air-Way Model 51 is the only receiving set of this
type designed to, or that will, operate satisfactorily with
aloop. Simply by turning a switch, Air-Way Models 51
and 52 inay be instantly adapted to either loop or antenna
reception; a feature of immeasurable importance to resi-
dents in elaborate apartment buildings, hotels or other
establishments where outside aerials are prohibited or
inconvenient.

Model 51, as illustrated, with beautiful five-ply black
walnut cabinet, $135.00.

Model 52, practically the same in design and con-
struction but mounted in an elaborately finished black
walnut console, $375.00.

=

/%ﬁ

(FOUR TUBE)
We claim without reser-
vation that AIR-WAY
Model 41 is superior in
every quality of radio re-
ception to any other four-
tube sct ever built, and
unequaled by any set al less than nearly twice the price.
The sel are lled in any set oper-
ating on an outside lenal
The dignified design of the solid walnut case and the
workmanship and finish of the panel equipment give it an
outward appearance in keeping with the operative quality.
A set that meets all market conditions and all indi-
vidual requirements; one that the dealer may sell to the inexperi-
enced user or the most dxscnmxmﬁng expert and be sure that
either will attain results satisfactory in every way.

Price, as illustrated, $65.00

AIR-WAY Apparatus is distributed through established
Jobbers and Dealers only. Write for catalog of the complete line,

AIR-WAY ELECTRIC APPLIANCE CORP.
Toledo, Ohio

3
U]

A DX-Getter FEasy to Build

{Continued From Puge 22)

On account of the fixed coupling
between the plate and the grid cir-

cuits, it will be found that this set
ean easily be log;
A curve plot!

Figure 4 shows
giving the wave

the tuning condenser and the critical
setting of the regeneration-control
condenser. This is the point -of ad-
justment at which maximum ampli-
ficution is obtained. (These curves

Itngth- in relation to the dial setting
| of the tuning condenser. As a mat-
ter of interest, the capacity curve of
the particular condenser used for
tuning is also shown. From these

will probably not fit your receiver.
ey are simply typical of this circuit
and may vary somewhat with each
individual set.)
Since this condenser limits the feed

1 r

|
i

—

n_q!

two curves the inductance of the coil
has been calculated and plotted

It will be noted that this curve rises

as we approach the shorter wave

| Iength Figure 5 shows another such

log ether with a curve showin
‘ the relation between the setting o

back of energy and the amount of
feed-back required s less on the
shorter wave lengths, it follows that
the setting of the regeneration con-
trol condenser, which causes the cir-
cuits to oscillate, will gradually
(Continued an Paxe 46)
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How to Build a
“Commercial Counterflex”
(Coatinued ;’rom I’I;I 14

best results with your aerial. Mount
the two large dials on the shafts of
the variable condensers and the three-
inch dial on the shaft of the Counter-
don. Attach these dials 8o that they
read “100” when the movable plates
of the condensers are completely in-
closed within the stationary plates.
And that’s all—but you had better
run over everything again and check
up your wiring to make sure you
have made no mistakes before you
hook up the batteries and tune in.

Editorially Speaking
(Continued From PFixe 4)

very much alive—only it is moving
fr-dunlly farther and farther away
rom the centers of population.

These people are only now becom-
ing sufficiently interested in radio to
make iuqulries azbout it. They are
the market next year and the year
following. This market will move
out front season to season until at
least 80 per cent of the six million
farms are sold on radio instead of the
2% per cent that are sold now.

The average farmer of today is in
much the position of the fan of
three years ago. All circuits are new
to the farmer. le has no stock of
apparatus. He knows little or nothing
about radie, but is beginning to see
how fusclmﬁnéx it could be and is
starting to study it and make inquir-
ies about hook-ups, parts and com-
pleted sets.

If this vast potential market divided |
itself only fifty-fifty between complet-
ed sets and parts, there i3 no reason
on earth why the manufacturers of
parts should not be amply satisfied
with so tremendous a field. It is n
to the manufacturer to go after it
and get it. He is done 8o far as the |
cities are concerned; he has not yet
begun s0 far us concerns the vast
population in the rural distriets. It
13 for this reason that Radio in the
Home is muking no campaign for
circulation in the cities, but {3 going
out after this country circula-
tion. We are thoroughly convinced
that that is the market of the future,
and we are not waiting for an
invitation from the market; we are
going out and inviting ourselves in.
It is a most gratifying fact to me |
that more than 60 per cent of our |
whole subscription list consists of
readers of just this type—readers
who are some distance from cities
and some distance from markets and l

who must depend upon the advertia-
ing pages of this magazine to tell
them what to get and where to get it.
But there is one thing that the
manufacturer of parts has got to
realize and he might as well realize
it now. That is that the price of all
parts is entirely too high to be justi-
fied. This, let me explain, to the
reader is not the fault of the manu-
facturer. It is the fault of the un-
fortunate seasonal aspect of the
radio industry and the number of
hands through which parts must pass
before they reach the consumer.
The manufucturer is compelled
under present conditions to give the
average distributor 50 per cent plus
10 per cent. The parts then pass
through the hands of johbers and
dealers, and the dealer himself must
have at least 35 per cent profit on

them. t

Does this profit seer high to you? |
It is unfortunately necessary under |
present conditions.

One of the biggest retail dealers
in the United States made a star-
ting statement to me some time ago.

“When I first started in,” he said,
“] thought that the radio business
would be good for eight months in
the year and virtually amount to
nothing in the summer. Now, how- L
ever, I am beginning to believe that

we are going to have only four good
months and eight bad months. If
that is the case, you can look for the
closing up of at least 76 per cent of
strictly raudio stores in the country,
and I predict that radio material will
be handled almost entirely by talking
machine dealers, hardware dealers,
electrical dealers and other who have
another line of goods which will keep
profits coming in during the slump
period in radio.”

If this man is right, it will be es-
sential for the strictly radio dealer
to have at least 35 per cent profit
during the good monSfa in order to
finance himself during the bad
months. Otherwise, the strietly radio
dealer will be a thing of the past
and radio must share the store
shelves with material of another line
which will move during the summer
months and the bad period of radio,
and so keep the profits coming in to
the dealer.

This consideration of price leads
me to another very interesting report
from Mr. Dudley and also from my
own observation. If the manufucturer
of parts thinks that the hook-up
eraze is dead, I simply invite him to
visit the Kresge store in his home

city.
Mr. Dudley tells me that he visited

several of these stores in order to sce
how the sale of this magazine was
going and that he could not get near
the radio counter. Customers wcre
crowding three and four deep in front
of the counter, all struggling to get
in and buy parts, and Mr. Dudley
was forced at last to go to one of the
executives of the company before he
could get the information he wanted.
He could not get close enough to the
salespeople to ask any questions.

Here we have a definite proof that
there are thousands of radio fans
even in the large cities who are still
cruzy about hook-ups. But they will
not pay the high prices which are
ask in the general radio stores.
They go to Kresges and they keep
going there.

There are two things, then, that
must be done if the manufacturer of
radio parts is to remain in business
on a profit-making basis.

First and foremost, he has got to
stop his routine of marketing through
the regular channels in the large
cities. He has got to realize that the

k-up craze, so far as concerns the
more highly priced material, is mov-
ing out ond the centers of popula-
tion into the sparsely settled regions.

nd, somehow or other, the manu-
fucturer has to arrange his market-

ing so that he can ‘follow that craze.

Such a merchnndisingrorganimtion
as this costs money. 'he manufac-
turer who is not amply financed can-
not do it. It takes a well organized
and a well capitalized company to
arrange for such widespread distribu-
tion, but there is sufficient profit in
it to make it well worth while for
those who can arrange it.

I have noticed in my own motor
trips around my home that, in every
town large enough to boast an auto-
mobile dealer, you will almost always
see Atwater-Kent material on display
in that dealers window. Here s a
firm which has realized the impor-
tance of following the craze out into
the suburbs and the rural districts.
And, fortunately for them, their long
connection with the automobile in-
dustry has given them the merchan-
dising organization and the selling
facilities to get their stuff out before
the eyes of ple who have no chance
to see anything else.

I judge from the letters which I
get from the two magazines with
which I am connected thut Crosley
Corporation of Cincinnati, is doing
very much this same thing. 1 am
astonished at the number of letters
eoming from unheard of little places

(Continued on Paxe 33)

DAVEN

RADIO PRADUC
—_— N

HE history of the Daven Radio
Corporation dates back before

the days of Radio Broadcasting. Its
engineers have concentrated their ef-

— =

©The Hristocrat of e

forts In the perfection of amplifying
devices which have been copied and
duplicated by others, but their quality
never equaled.

In perfecting the Daven Resistance
Coupled Amplifiers, many careful lab-
oratory ecxperiments were made at

t expense. The SUPER-AMPLI-
IERS and the knock-down kits are

the result, and have convinced the
most gkeptical that Resistance Coup-
ling s the ultimate method of ampli-
fication,

The SUPER - AMPLIFIER comes
to you in complete form, ready to in-
stall. All the connections are under-
neath the molded Bakelite base. It
gives wonderful volume, and is abso-
lutely distortionless.

THE KITS are for those who pre-
fer to build their own. They are
easy to assemble‘and may be used in
any standard tuning circuit. Sockets
and mica-fixed condensers are not in-
cluded, but instructions are furnished
giving complete information and dia-
grams. Supplied for either three or
four stages.

Obtain from your Dealer the
“RESISTOR MANUAL,” our
Complete handbook on Resistance
Coupled Amplification, 25¢. If
your Dealor cannot supply you,
we will send you one direct, poste
paid, for $5c.

2\ o /1

\DAVEN RADTO
“ Qhe Sine of Merit”

Corp6RATION
sictor Specialists

New Jersey

TRADE maK

N

Newark

miplifiers

e
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Just use ordinary tools on this

panel—built to

X’ OU don't need special tools td do
.a good job on a Radion Panel
Just the nsual tools found around any
house will give you clean-cut, work-
manlike results. You need not have
the slightest fear of chipping.

Radion is the easicst of all to cut,
drill, and saw. It was developed to
order by our engineers to meet the
demands of radio set builders. There
is nothing quite like it for real results.

Highest rating as radio-

frequency insulation

Authoritative laboratory tests give
Radion the highest rating as radio-
frequency insulation. That mcans that
losses from surface leakage and dielec-
tric - absorption are ex-
ceptionally low. And
low losses mean clearer
reception, more volume
and more distance.

You can sce that Ra-
dion is different by look-
ing at the finishy But
that high-polished, satin.

The same
appearance

binding

Other Radion Products

loss insulation and stirmctive

dion dials (to matek panel).
Dost panels,
ors, kuobs. etc.—also the new
Radion built-ia Bern,

order for radio

like surface is not for beauty alone.
It's useful, too. Moisture and dirt
cannot gather to cause leakage and
leakage noises.

Radion resists warping. It's strong.
Is moisture proof. It comes in
cighteen stock sizes and two kinds,
Black and Mahoganite.

Better performance will make it
worth your while to ask for Radion
by name, and to look for the name on
the envelope and the stamp on the
panel. Radio dealers have the exact
size you want for your set.

Send for booklet
“Building Your Own Set"

Our new booklet, “Building Your
Own Set,” giving wiring diagrams,
front and rear views,
showing a new set with
slanting panel, sets with
the new Radion built-in
horn, lists of parts and
directions for building
the most popular circuits
—mailed for ten cents.
Mail coupon today.

‘qualities of low-
charscterize Ra.
insalat-

AMERICAN HARD RUBBER COMPANY

Dept. N3 11 Mercer

Paocific Coast Agents: Goodyear

Ranion
The Supreme Insulation
PANELS

Dials, Sockets, Binding Post Punels,ete.

Chicago Office:

New York City
n;uaclleo—l’mhnd

Street,
Conway Ruildh
Rubber Co.. San

‘ AMERICAN HARD RUBBER COMPANY,
Dept. N3, 11 Mercer S5t., New York City
Pleass sond me

Your Own 8et."" for
| (stamps or coin).

out now booklet, “‘Building
which I onclose 10 cents

| Name

Address

City . .onivninennnn
{

9

Points of
Superiority

J-Adpusiable Nl bearing roor
shaft. Mrtal end-plares.

¢ Soldered choxkapving pg- (071

S Losaes 100 smail 10 axasuse

6-Rugged conuraction.

7-Muramcer Verowr awres all

atcs; no back-lash

8- Tskes a0y see dual

9-The peoduct ol 4 vears experi-
e, making peecision in-
srusts.

New
Model “C”

For BETTER
Radio

Hnuuumrmmsnmsui,immxhcﬁm.
have been designed for better radio.

The New Model “C™ more nearly ap-
proachespetfectionthan anysimilarinstru.
ment the enginecring world has produced.

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

All capacities; plain and vernier. Sold
the better radio dealers. =

Wrae for Descvigtine' Folder
HAMMARLUND MFG. CO.
424-438 West 33rd Strcet, New York

For Battere Radior
ammariund

P RECISION

CONDENSER

|

A 100 Per Cent Antenna

(Continued

while an unfortunate situation, the
best may be made of it by running
your own aerial at right angles to the
nearest of the others and as far from
it as you can. And it won't do u bit
of harm if your acrial happens to be
higher than the rest.

'ower wires clevated on poles are
also to be avoided, not only because
they often cuuse humming noises

From Page 16)

a blacksmith at small cost, once you
know their size. The topmast might
be eight or ten feet long; if it is
strong enough to withstand consider-
able pull from the aerial without
bending.

A very fine installation, but unfor-
tunately one which cannot always be
obtained, is pictured in No. 5. Hece
two‘. iron pipes are used as already

through ind but on it of
the fact that they, too, form absorb-
ing metal structures to be kept at a
distance just as you have done in the
cases of trees and buildings.

The sketches illustrate some par-
ticular cases and give suggestions
which you may individually adapt to
your own requirements.

In No. 1 we have a frame dwelling
of average size but without facilities
about the house for fastening the an-
tenna, such as a tree, clothespole or
garage. A short, stout mast is erected
at front and back of the ridge, ex.
tending perhaps 6 or 8 feet above
the vroof. If of sufficient diameter,
these will not require guying, and are
supported instead by metal clamps
fastened to the edge of the roof as

d, guyed secured and the lead
wire kept away from the wall by an
extra prop at the edgu of the roof.
Dimensions given are merely sugges-
tions, with all these illustrations.

Regulations by insurance companies
differ widely and it is a good plan to
ask - your insurance broker or the
company carrying your insurance for
a copy of their latest rules on the
subject of radio Installations. And
no matter whether they seem reason-
able to you, be sure and conform to
them and then have your installation
approved by their inspector. A nota-
tion is usually made on your insurance
policy thereafter xranling you per-
mission for your installation.

Sketch No. 6 outlines in schematic
form the most common type of an-

b

AERIAL /

LEAD -~
N

FIG.6

ARRESTER =

GROUND
WIRE -

GROUND 3 L

/gusu//vas
70 SET
/ BUSHING

CLAMP
WATER ~MAIN )

r1¢

illustrated. To keep the lead-in wire
away from the wall, another stick is
fastened beneath an upstairs window
or under the edge of the roof as a

Top.

P [g No. 2 we find s house with a
good high tree at hand. Here the
problem is perhaps simpler, although
some ingenuity will be called for in
fastening the pole in the tree. Plenty
of room is allowed between the farther
insulator and the tree, however, and
a weight is used to keep the aerial
tight under all wind conditions.

In No. 3 is a suggestion for a house
and a garage. Such locations are
usually in the suburbs, where an an-
tenna functions well lower down than
would suffice for the city. If there is
no room behind the garage for guy-
ing, the pole may be placed at its
center and guyed in three directions.

On the city apartment house, where
a good clothespole is available, &
short “topmast” may be attached as
in No. 4. It is well to fasten this
extra mast to the pole with a couple
of heavy clamps, having nuts and

bolts. These can be made for you by

tenna installation that is in conform-
ity with underwriters’ regulations.
The lightning arrester is specified and
the outside type is most conveniently
used. It is merely & small air gap,
inclosed and protected from the
weather with a “petticoat” insulator.
It has a spring clip at the top
through which the aerial lesd wire
may be passed without the necessity
of cutting or soldering. The lightning
ground wire may sometimes be as
small as No. 14, though certain lo-
calities call for No. 12 or even as
large a wire as No. 8. This is best
used for the radio ground as well as
for the lightning ground, so that two
lead-in bushings, spuced a couple of
feet apart, are employed. The arrester
merely bridges the gap between these
two, outside the window. Ground is
made to the water main in the cellar,
on the street side of the water meter,
if there iz a meter in use.

When your installation is finished,
and you are sure that it is in accord-
ance with underwriters’ rules for your
neighborhood, you should notify your

(Continued an Paxe 44)
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“Listening-in" takes on a new
meanin
are used in the amplifying stages.
It means musical enjoyment—the
same as you experience when you
attend a concert in person.

| The Choice of Noted Music Critics

when Rauland-Lyrics

Rauland-Lyricis a labor _tory-grade audio
transformer designed ewpecially for music
lovers. The price is nine dollars. Descrip-
thve circular with amplification curve will
be nivnfled on request Rauland Mfg. Co.,
2666 Coync 8t., 3

s~ AMERIC,
TRANSFORMER

T I

Don't
MARV-O-DYNE
at the Amateur Radio
S!;ow. Pennsylvania Ho-
tel,

¢

fail to see the

exhibit

week of March 2-7.
Booth 36

The Spring
Model Is Here!

N ARV-O-DYNE—the set with the Filameter—has
been improved. Many refinements have been added.

The new spring model surpasses in performance even the
records made by the original MARV-O-DYNE.

The Filameter, that exclusive device that saves both tubes
and batteries, has been retained with its Weston meter.
Haig and Haig Straitline condensers have been added,

S ——

'WTHEN vacuum tubes re-
ceive the unqualified en-
dorsement of radio engineers
and radio fans alike there
must be a reason. In the case
of MAGNATRONS, that
reason is easy to find. MAG-
NATRONS bnng stations in
clearer and make any set per-
form better.

MAGNATRONS make use
of every engineering improve-
nicnt.  Bakelite low-loss bases
reduce capacity effects. The
tipless construction prevents
accidental breakage.

MAGNATRONS of the
types DC-201A. DC-199,
and DC-199 witlr large base

can be had at your dealer's,

CONNEWEY ELECTRIC
LABORATORIES
NEW YORK

- M-»M

LT ..,—n-.-l;

[

MACNATRONS
IIIIIIIIIImIIIIIIIIIIIIIII% —

-

Amber

MARV{.,

making tuning easier than ever. Coto-Coil's famous
transformers are now used. And a Cutler-Hammer Lock
Switch insures the set against tampering.

The MARV-O-DYNE Tuned Radio Frequency five tube
receiver is exceptionally handsome and efficient. Tt is
built into a genuine solid mahogany cabinet, by the way.
Go to your dealer and have him show you a MARV-O-
DYNE today! Write for descriptive folder.

Manufactured by
AMBER MANUFACTURING CORP,
115 W. Broadway, New York, N. Y.

DYNE
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STOP
GUESSING
USE
B-T PARTS

Radio i Yo . It is an exact scionce. When

o "'::E' :.-.;'-“,::.::"sf.'i.“."'i"' ™ e baild
i together. You

m'n.h? ol A loll:w a tried -3 I:vvo‘ circuit euch as the B-T

Low Loss Ramotess, B-T No. | or BT No. 2.

world' test temor, praioes

e - —m“!'oun.a' ".u"' et e
Coangress Hotel. Chicago, a fow Wu.

other -n‘u..:- mahes -‘:

It

discarding same, putting

£ lays the blame on the
:‘b:_cznmmrm ye wER

Fea du Lac. Wis, Dee. 24th, 1924:

‘1&." ten ctically every station in
: the 5.:‘&50]::: the B-T Ne.
: 2 hook. Alse and France o the
- . phoncs. "i can't be beat.” D W,
8-T Low Less Tuner o
Made ta tws trpes fer Breat- A Real Radio Help
oast and Shert-Wave Werk.

I ange corersd wil 'aa L1 ter Tuning. our 40.-page book of hook-ups
Oendunser (B.T Ne. 1 No. 2, menticaed above, are
fyal_ ), comstruction. and gemersl W
o 08, . ..co00es! $5.00  jormation has besa a great te tlo;;-.d-
—d builders and operators. 1edio rary
e SRR i o dealer o

BREMER-TULLY MFG. CO.

“Pioneers of Better Taning”
532 S. Canal St. Chicago, IIl1.

Fidelity

a8 the rere old violin expresees the
et instincts of ite master. 00 does the o~ S
Pacent Audioformer bring out P oy iy
the best o any rado set. v
1t gives faithful, pure and undiotorted re- -
lon over the entire band of sound zn‘
with an snuesally high am- _._.:-"'... —
plifcailon a7 threughout (he eatire Dy hand
sangde rather than at one bigh peak. =]
You will be more enthusiastic than ever -
about your set when yow heer it with -y S
Pacent lm;ov A P . ==.
'Otn your
rite for catatod of P ==
A Seventh < New Y. C'ky =
91 th Avenue, New . Svanan
T Minacepolis 5 Lovs =t
Saa Prancieco
Pacent =
tachsonville RABED ESSENTIALS Detrok

fi ﬁ E IMPROVISE = PACENTIZE" m;

THE INVERSE JUPLEX

Joba DeQ. whe writtes &
oo e Nt Lo Ao iyl I i et ol o i
stishl. lt answers the guestions scked by read: of this magazine. 50 CENTS

4 ] 1720 ST.
3%, FAUL, minw,

JOHN DeQ. BRIGG!

Radio Frequency and
the Flewelling Circuit
(Continsed Frem Page 14)
1,000,000 times as much in his
e e o]
a fily were com
walk over sticky fly paper he most
certainly would not get very far be-
cause you have placed too much re-
sistance (too many ohms, in radio),
in his path.

The analogy is beautiful. Now you
have an amount of incoming energy
for r radio set equal to about one-
millionth of what a feeble little fly
has. Can you afford to force it over
very much sticky paper?! Of course

¢t low
loss does pay.
But—there are a lot of us who feel
that it doss not answer the problem
if we simply use a low-loas condenser
and neglect other greater factors such
as cofls, set layout, and the excessive
use of multi-tube circuits.
You ask what has this to do with
regeneratiqn? Just this: With the
resent-day three-element tube, the
resistance you use in the circuit
of the tube, the ter the regener-
ative offect and tube will oscillate
more readily.
One tube can be readily controlled
but beyond this our difficulties in-
croase greatly as we add tubes, to
such an extent that we must of neces-
sity deliberately introduce a loss, or
resistance of some kind, into our cir-
cuit in order to control the tubes at
all. The writer knows of hardly any
:mlﬁotnbo circuit where this is not
one.
Then, you say, if it is possible to
do as much with one tube as with
five, why use five? Let’s ves what we

can say to that.

The avers, radio listener has
neither the nor the inelination
to juggle one control against another;
Tadimting wraesis Skies oo N ovy

iating either from his own

or other receivers. Oftentimes he can
have no outdoor antenns and is not

tisfed to hunt inually for sta-
tiona that he has had before instead
of referving to his log sheet. These
thi he must abide by with the
single tube o the single tube with
Bt o] e xaee & mul duse siveet,

i us6s @ ti-tube

Ae can log Ais received statioms, in
general lune Ais  receiver wmore
sharply, need not use an outdoor an-
tenna, etc.

A very large number of requests
have been received, asking how to add
radio-frequency amplification to the
Flewelling Circuit, and I feel that

ustifies these

the above requests.
Frankly, I feel that if radio-fre-
quency amplification is added, one de-

feats the pu of the Flewelling
Circuit, but know that a great
many of those who have done it pre-

fer it to the single-tube circuit.
now that we have our reason
let’s start the ball rolling by showing
one or two diagrams that Flowelling
{fans have found to operate success-
fully, and by uk.iﬁ you folk who
have succeeded in adding R.-F. ampli-
fication to send in yonrns!.u-nm.
wil:hn G. Shodron, of l"ol;t hAitkln.lon.
» sent me a diagram of his eircuit
which is shown in Fig. 1. is eir-

independent wave-trap circuit, as you
will see upon examining the diagiam.
The circuit is an exeeedi:{ly sharp
tuner and a D X getter of the first
water, according to Mr. Shodron.

Mr. Shodron, however, submits a
second

h, shown in . 2, which
apj to me much more urs o
utilizes most sensitivg, oreuit

known, that of the separyie hetero-

Personally, 1 feel that the super-
is apt to be a waste of
one's money, but that does not apply

to a separate heterodyne circuit, such
as Mr. Shodron shows. This circuls
has been the writer's favorite for
some time, and constitutes a time-
tried and true ;hwi:" ﬁl the very
highest type. . You your
money's worth out of it, nd a
doubt, and 1 am pleased to see Mr.
Shodron's adaptation of the ides to
the Flewelling Circuit. Mr. Shodron
has done very much better than coast-
to-coast work, and one need have no
fear of results if the circuit is huilt.
Mr. Shodron's trap circuit receiver
shown in Fig. 1 does not seem to
me (o be a very economical or easy
receiver to build for the results ob-
tained, and I would not, therefore,
recommend that you build it unless
{ondclnhdolumeexmﬂmt«-
nivith the use of trap circuits.
'he yne ecircuit shown in
1'3. 2, however, is a more com
a murnutwbuil%,e-pbleo

trodyne
In fact, Mr. Bhrodron made
his from a spare neutrodyne set. Mr.
Shodron’s diagram ealls for two .0005
mf. and one .000126 mf. variable
tuning but the standard
11 plate .00025 mf. condenser can be
used very nicely in all three places.
Al of the coils may be wo with
No. 24 DCC wire on cardboard or
bakelite three inches in diameter by
four inches long; thus the layout calls
Snrmmmmbe-uinthm

yne.

The first coil L1 is wound with
fifty turns of No. 24 wire on one of
the tubes and mounted, if preferred,
directly on the back of its tuning
condenser. second tube contains
coils L2, L3 and L4, wound with ¥
inch opace between the coils. They
may then be mounted on the back of

(CARTER]

“HOLD-TITE”
JACKS

Pat. 1.30-'28

0 ~—aa

The patented stationary thimble
riveted to the frame provides an
adjustable lock nut device which
pormits this Jack to be securely
mounted on panel without annoy-
ance and trouble of spacer wash-
er combinationa.

Plugs always it properly no mat-
ter what the thickness of the
panel.

Ask your dealer to show you the
other nine construction features
of this quality product.

Made in the different combina-
tions epecified in all the latest
circuits.

Leeding manufacturers use Car-
ter Jacks. Why?

Ary desler ean show you.

In Caneda

CARTER RADIO CO., Limited
Torents, Canada

( arter Radio (o.
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Extra! Special!
Complete Parts

Sylvan-Harri
3~ Tube Se

As described in this
issue Radio-in-the Home
ik ¥ P93

Regular Value*32

RECENERATIVE sct that

is EASY TO HANDLE~

one that won't jump into
oscillation when you are
moving the tickler the neces-
sary thousandth of an inch to
change that faint whisper of
ant station to real

the greenest novice can han-
dle in a short time. Only two
tuning diale—and these al-
ways log. No adjustment or
tuning with rotor of coupler.

Recommended by Henry
M. Neely n Me feature
article in thia {ssue—and
Radio in the Home readers
know what this means.

The M. &. H. Radio
Engineering Service
—Recommended by
HENRY M. NEELY

for All Sets

Described in
Radio-in-the-Home—
Will Supply
Parts or the
Complete Set

of Any Hook-up Ever

Published in Any lssue

of This Magazine at
No Extra Charge

Another M. & H. Special

Complete Parts

Jocluding Drilled Pancl

3-Tube Harkness
Counterflex $ 1 7 50

Cirenit. . . .

Described in October
Radio in the Home and as
Improved in January Issue

The equal of any $5.Tube Set in
audibility and selectivity. So sim-
ple, child can operate it. Di
always log. Radio In the Ho:
for February,
“The

flex Set successfully picked up
European_Stations during Inter-
nntional Tests.”

Set on Demonstretion

Only One Kind of Quality

here—the best. Radic Sets that
give satinfaction demand quality
parts. Every set thoroushly
tested by our experts.
OQur reputation, bult up by
19 years’ falhful service,
e dack of each sale.

| flers.

the second condenser in the same
manner as with L1.

Now the third control, consisting
of coils L5, L6 and L7, with the
variable condenser, presents a little
difticulty. First coils L8 and L7
should preferably be of fifty turns
each as in the regular Flewelling
circuit, while L5 can be wound di-
rectly over coil L6 with but a layer
of paper between them for insulating
purposes. Coil L7, the tickler coil,
must be variable to L6 in order that
you may adjust the feedback prop-
erly. Here it is best to note that if
you have a regular Flewelling circuit
you may use It in thls circuit without
any change by simply coupling coil
L5 to the tuning .coil of the Flewell-
ing circuit, which is L6.

After such a circult as this is built
you are very apt to find it oscillatin;
8o violently as to be beyond control,
but herein lies another of the advan-
tages of this circuit becausc of the
following points: The eight turn
coil L3 is simply used to couple to
the oscillator coils L2 and I4. Also
one reason for coil L5 is to couple
to our detector eircuit 6. If yonr
circuit tends to oscillate too violently,
you can casily correct it by removing
two or more turns frum these- cou-
pling colls L3 and L56. The condenser
N. C,, of the ordinary neutralizing
type, is also adjustable to help care
for this condition.

All tubes arc 201A or hard tubes,
and as the tendency toward undue
oscillation will be affected by the

late voltage used, this point should

watched and the plate voltage ad-
justed to the best point.

In operating such a set aa this,
it will be noted that the incoming
signal is first passed through the
second tube shown in the diagram,
but this tube is coupled to the first
tube by the coil LS. Now the first
tube acts as a continuous oscillator
beating against the incoming signal.
Thus we have the typical beat note
action of the superheterodyne. The
beut note produced by the oscillating
tube and the incoming signal is
carried through coil L5, picked up by
the Flewelling circuit coil L6, recti-
fied and carried into the audio ampli-
It will be noted in this connec-
tion that coil L5 acts as a filter circuit
because of the fixed condenser across
it, and care should be taken that cofl
L5 and its condenser tune to the
point of best reception. This means
that we must be careful about re-
moving turns from this coil to ad-
just our coupling, changes of cou-
Eh'ng preferably being made by coil

3 or condenser N. C.

Those of my readers who have
built or operated superheterodynes
will find themselves at home with
this receiver because the action is
very similar.

Editorially Speaking
(Continoed From Paxe 33)

saying that the writers have Crosley
sets or else that they are interested in
them through some contact.

This is merchandising. It is the
only kind of merchandising that will
save the situation for the parts manu-
facturer.

Just so long as mew circuits are
developed usfing virtually the same
apparatus which the old circuits used,
the cities will not show much of an
increase in the buying of parts. It
is not to be expected. Fans in the
city already have all of those parts
‘that they need.

But there is a vast and untouched
market simply waiting for the manu-
facturer who is sufficiently alive and
sufficiently financed to go out and get
it

The hook-up craze is not dead. It
is one of the livest things in radio.
It has simply got tired of living in
the cities and has yielded to the lure
of suburbaa and rural life.

“No fancy gewgaws to attract the eye
and cause trouble in the end”

l o) wrilex Mr. Henry M. Neely.
o7 Editor of RADtO-INSTHE-HOME.
Mr. Neely adils:
“The | tay lesvie I
approaches more nearly 10 a perfect
instrument. the mare nearly ot ap-
proaches the design and workman.
ship of the Cardicell.”

free from play. noiscless and re
markably s action. And
work loose or

et oul of adj

Cardwell invented the fiest Tlow-

loss™ condensers—a name origi

nally applied only to Cardwells to
£t

Other points of have bven 1 from ordinary
praised by as many different ex-  varieties.  Cardwell now  mahes
werts, In fuer. Cardwell condensers  seventy -six  different types —a
||u receivad the universal ap- iger for every reyg

wie dealer to show vou his

proval of radio editors and en-
gincers everywhere,

Simplicity is a distinetive char-
acteristic of the Cardwell. There
is no exeesive ulk oe weight
no intricate gears or complicated
assembly,

Cardwell condensers are rugsed,

asrortment.

A postoared biri -
comedensers,

r I;
Canbwell Condenser ook e

The Allea D, Cardwell
ation
.y

Manufuciaring Corps

B Prompet Strvet, Bebtya.

INITRADS

oy MEKIT,

CARDWELL [@) 1
=]

(Rabio UNITY

O N N A TAVCESL = FRANFVYORWM Y N>

RUB

The Super

l C O N Yor~an afford

Save by using your present v
ets, audio transformers, etc.
needed. These come in RU
333.75 o $138.50.

Postcard brings descriptive folder.
needed. Check off what, you have.
Kit—and on the average save 60%.

RUBICON COMPANY
918 Victory Bldg., Philadelphia, Pa.

able condenser, sock-
.y only the Super parts
ICON Kits priced from

Gives lista of parts
Cet a RUBICON

Kita to build § or 9 tube
sats, 32350 to $138.50.

HIGH QUALITY — LOW PRICE

LARITRON;

Not Cheap Tubes, But Good Tubes, Which Weo Sell Cheaply
Our Price Is low because we scll dircct and are content with a
fair profit. We gusrantee that OLARITRON TUBES measure up
1o the highest srandarde. e yon complete satin

iny tvpe. We shib MLl orders as scon as mecelved. Hulp:
mcnts made by Parcel lost, U. O, D.. or Prepaid on Beceldt
of Expreas or Postal Money Order,

SUPERIOR RADIO COMPANY, Dept. 20:
176 Shepard Ave. Newark, N.

4
J.

otootor and
Amplifier Ampliier
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Formica Mamlamed /&
its Leadership /

RMICA again during the past season

0 o

maintained

the leadership It has held for several years as sn

insulating material for radio uses.

/

With few exceptions every Important radio manu-
factuter in the country used Formica—more than
L]

They find it pnn

-mhngly m.n some ,..nel lo: me lmnl of n

tadio set. Fonmica has set n standard

wood appeafance—and permanent and laat-
g good appearance—which creates snles
tesistance of considerable proportions for
the manulacturar who uses cheaper ma.

terial.

wise amateur set bufljera
y the same motivea that

Of course,
are moved
determine the cholce of the set man
ufacturer. They, ton, want good
looks and lasting beauty: pcv!ecl
insulation, etrength and freed:
from sagging. warping, wllmlnx
and discoloring.

ormica is one of the most
permanent materials available

in the world today. In any
climate. undor any condi
tions, it remalns almost

forever—just
it when It is new,

Weite for booklet,
‘What Formica ls.”

THE FORMICA
INSULATION
COMPANY
4654 Spring
Grove Ave.
Cin,, O

possible requirement,
5 Formica has high wechanical |

Fo' For!l!leq s thomug).uy

of

/

SALES OFFICEA

50 Church Strest,
Now Yori Ny
% Routh Clinton
Chlu.n m
86 Caxton Bldx.,
Qlevoland. Ohie
1142 Granite nu

Toronto. Ontario. CAIAIA
1026 Bmcond Ave..Minoe 7ol|l 122,
Philadelphia, Pu.

1210 _Arch Street.
708 Title Building Baltimore, Md.
883 Mission Btreet..Bas Francisco, Cal
Ao oMo Bullding Talado, Obia

09 Plymouth Blds.. New Havan, Conn.

Wrile for Booklel “Whal Formica Is”

1 "urn:h'l ts uned @ Yormica will not sag

ing ...-n-m from heat or cold
o eb years | dow’under pressure. Tt
retatna |

WMAQ, Chicago, ““The Mother of

(Continued

Snow White, or her Barbara Frietchie
as living persons.. She tells the
storiea for the family, and at the 6:30
dinner hour in the city homes families
tune in on Wednesdays to WMAQ
for Miss Faulkner. Conversation is
ended while she appeals to the best
in every heart.

Last summer as Aunt Mary, Miss
Faulkner appealed over the radio for
funds for the Daily News Children’s
Fresh Air Fund. A dollar paid the
railroad fare and farmers answered

Them All’”’

From Page 10)

pital building, the largest hospital of
its kind in the world, almost half a
mile in length, was the gift of Ed-
ward Hines, Chicago lumber king, in
memory of his son, who died in the
service overseas.

The boys are enjoying the radio
gets. Their attentions are being di-
rected into channels of outside listen-
ing, while as many as aré physically
able are doing hand basketry, cloth
and bead weaving. One example of
direct shell shock cure resulted from

o r.nyli.ing you fasten

to tf atays ticni sod

precisely you

put it,

2 Fn"nh_l panetn sre
neat craft

-lluwl which

uned
makers tham all
insteriale,

will  iaat

are  you Fang
S%e kettin the gonula

¥ |
§ Formica is one of
the mont widely ap-

wteength and will not lreak nmwd materials s
n use.
Kade f1om A M
SHEETS UBES RODS

Hear the Formics band every Wednesday evening
from 9 to 10 Central Standard Time over WLW

BIG SALE

on TUBES
s{{é:.cizL $2-29

These high.grade tubes
are made in two popu-
lar sizes only.
guaranteed Brand-New
quiet in operation and
highly sensitive.
No. P.V.301A Detector
mplifier Tube ~ith
standar mly
s229;
ector

-l Am iifier Tub. will
fit all 199 sockets, Only

$2.29,
Just order quantity wanted by number
and pay postman our low price plus
“postage wpon arrival. OF If you prefer
for each tube and we ship
Id Prompt service and satisfac-

Bon ;uu-m«a.

FREE CATALOG

Contains mast mmpleu line of senen-
tional Bargains in High-Grade Radio

Apparstus. Parts Tad | pphies,
rite for your free copy-today.

P. VON FRANTZIUS
608 Diversey Phwy. D-73, Chicago, Il

JO DEA
0L

Largest Eastern Distriba-

tors for National Products
TOWER'S ﬂcmflylo !\'!An SETS
Dayton

D:'ld Orimes. Inc.
Kenneth Harknesa

Freshman
NaAlM Pm\m:u
Badion Products

Bremer-Tully Amperite
Cardwall 1-American
Daven Products axformars

Erls
Qenoral Radio

49 North 7th Strect, Phila., Pa,

Main 2496-7 Lombard 7771-2

“Grow With Us”

Mr. and Mrs.

known m

Marxz Oberndorfer,

the call for free board for a week as
well. Her answers ranged from “two
bucks to take a couple of kids to

Heaven” to a sma boy’s circus
money.
The Lullaby Lady, Mrs. Gene

Davenport, comes to WMAQ twice a
week with musical programs for the
children and “Dad” is a recent eve-
ning addition at 6:50. The Daily
News soldier radio fund is equipping
disabled veterans' hospitals in the
five surrounding States, trying to
ruise $60,000 for 5000 boys for radio
sets with loud speakers in the wards.,
| The Speedway Hospital at Maywood.
Illinois, is the first, and rapid prog-
ress is being made. This great hos-

weekly lecture recitals, with illustrative piano compositions.
dorfer (Anne Shaw Faulkner). lecturer, is before the microphone.
borndorfer, pianiat and composer, at the piano

tionally , who give
Mrs. Obern-
Marxz

a boy's interest in making radio sets.
Today he i3 cured and in business in
a nearby suburb.

The greatest artists and experts of
the professional world are eager and
glad to stand before the WMAQ mi-
crophone. There are two people whom
Miss Waller was especially proud to
put on the air from WMAQ. They
are Mary Garden, who sang a group
of songs as well as solos in opera
broadcast from- the Auditorium, and
Julia Marlowe, who with her hus-
band, E. H. Sothern, gave a memor-
able performnnee of the “Romeo and
Juliet” balcony scene over WMAQ in
their radio debut.

Mary Garden is a genume radio

A room in the Speedway Hospital at Mavwood a suburb of Chicago.

The

Iur_r/ut hoxgﬂal for disabled veterans in the world and a gift from Edward

Hines, lumn
1 World War.

king, as a memorial to his only son, who was killed in the
The rooms in this hospital are bein,
through @ fund called “The Soldiers Radio Fun
Chicago Daily News

f equipped with radio
carried on by the
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AND ALL IS SILENT -

Snap again ~

AND THE PROGRAM

CONTINUES ~
without retuning

No modern set lacks the coo-
vemence of 2 MAR-CO fils

Make your set
oonvement with a

%CO

ON AND 01"1'-'100

SWITCH

/"'\ BRACH
AERIAI ANTENNA
brings the
to your home
A fitting companion teevery gsod
raalio st is the Bresch Complets
Aerial Ouifi
Al exsemtial paris, inchuding the
famenss Brach Vecoum Armester,
n one package. Esch pare of
highest grade. sclected by expert
eneed radic engines s and moet-
Ing the requirements of the Na-
tional Board of Fire Underwritern.
ol vty thama Josr owey insdmilarim
i e i
LA B LA A LGRS

Lummmm NEWARKMN L

fan. Sbe is thrilled by the invisible |
nudlc‘l:c.”slhe says enthusiastically:

woman in the wee prairie mb&,un
folk who live isolated lives, they are |
thlon-wwbommylonnlumt.

Robert 8. Whitney, anwouncer, o
pianist and composer

'l‘hey are my appreciative listeners
nd lo them my radio Bppearance at

WKAQ was dedicated.
WMAQ chief announcer is
Bobert Whitney, phnht and com-
and a member the hitney

Elis-
musi-

Miss Wl:ihr is nlllud
abeth Burtog, an aeeompilbod
dnn and , for the

WIAthhemlurvhootm
newspaper, comhined with a woman’s
tact and reslization of public ideals,
as well as demands,

WHAQ is_indeed the “Mother nf
them all. Sb- smooths off the
places in the day's work and
evening broadcast is a bit of balm to
tired listeners.

The “Red Front Stores”
on “Quality Street”
(Contiaued From Page )

Perhaps you were fommah enough
to hear Baileff’s 2
when it was last here, and you will
remember that the mon hauntingly

beautiful moments the evening
were those in which hh marvelous
chorus sang the ro
is nothing quite

Harry Horlick, tbe yonnc leader of
the group nprmnu the A. and P.

sunu, has a life history much in
&n‘ with his work. He was born
in , Russia, and comes from a
family of which all the members were
musicians. His father was a con-
cert-meister in the large orchestras,
and a famous violinist, but as one
%0 often ﬂmluI he dkl not want Harry
tobea However, when the

60Fr ‘Aerial

boy was only eight he precured a
violin upon which he practiced
secretly while his father was away.
An older brother, who was concert-
meister in the symphony orchestra nt
Tiflis, Caucasia, reslized the
talent when he heard him play, nnd
persuaded the father to allow him to
uko the youngster back with bim to
Tiflis. Here he was put under
Wilshey, who was a K:pﬂ of Jou:him
and for six ye-u worked ha
From there went to l(m,
where he nmudod the conservatory
and played in the largest symphony
rehestra.

ol
Then the World War broke out,
his parents left Russia for the United

We shall be glad
to send new circuite
work-

P %

asn]e;] por-
heterodyne, an

many others. Any
of these be eent

upon receipt of five
cents in stamps to
cover postage.

JEFFERSON ELECTRIC MFG. CO.

803 So. Green St., Chicage

FAINT trembling impulses age caught
from the air and amplified thousands
upon thousands of times. Finelly trans-
formed into audible souads by your
loud speaker, they are cither painfully

distorted or lifelike in purity of tome.
Which it will be, depends largely upon
your transformer.

For the transformer is of the utmoet
importance in your radio set. Each
minute sound vibration coming from
the detector is magnified and reissued
with a stronger pulse—lending volume
and clarity to your radie reception.

Jafl Super Sensitive Transé
ars are Juuud to nulv- over t the
entire 1 range
or di the
world over trecognise the excellent

riormance of thess wonderful trans-

ormers and epecify their use in new
circuita.

Handled by the better dealers and
jobbers. A superior transformer ot
« price attractively low.

Yy

Sead for 'l':o.‘ ml.l!'

and other Acme
THE ACME WIRE CO.

Dept. R, New Haven, Coan,

/ACME 'TRE
RADIOD A

Wire Your Set With, .,

CELATSITE |

NEEDS

EBY

BINDING POSTS
Tweaty-five They Deart 'o
Diffevent Lose
B d i through
gt T LI | iy
bt 2'3-.‘: ‘m i T
ﬂ e ey
dsalary’ wenrywhers Z s Narth Polar Expedition
l" !:w:;&m 838 8. Michigan Avenue, Chicax:
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States, leavi him to enter the Rus-
lilll l wi he served for tvo
'“FPI, absolutely neg!

h bowmr.

umnd Bolsheviki, and as-
signed by ‘t'z-u to play luuyupbeniu
and opon for the next and a
balf. Worried by his ina! tywnt
in touch with his parents, he escaped
from his eca| working his way
back to Tifl undon::.(:onmnu-

Thuwulvﬁﬂlndvondululm, cert selection of a 4

t Harry saw one bdon{lnl a in an ing. The backg d is
(rlendt.ba!uuhthhﬂ of f hed L duction and the
the wonderful graining of the wood. interpolal remarks of the an-
He traded for the r looking nouncer, this part being worked out
article, only to find to his sorrow as part of the station service. In
mthhdmuhmmdm this way, too, the listeners are quietly

bargain. He bided his time, and

when another boy was smitten as he

had been, he traded again, and this

time acquired an extra fine Italian

nolin which he values at several
ds of dollars.

Coneul, be suceosded in communieat-
ing with his people, and while await-
ing for arrangements to be made for
him to he

-
B
]
a

The orchestra, whkh has always

ngply mus-
jcal h-uk(rwnd ll\d rou.
The

America be joined bere,
antd’wsulho .mnd:x"l-‘o'&* in the
ym u Later
;0 played at the “P: (2
n

It, oo has an_entertaining littl> his-
tory. small |
v!gich he obtained was laid

nulllau-

novnki. comes from
Both men &re COmposers.

ng December s
one.
The Gypsies are always introduced
to the strains of the Guitars,”

and as the first notes are heard, An-
nouncer Carlin begins to talk:
“These bewitching strains of the
“Two Guitars’ now come from out of
the East to lure you from your homes
which are linked with WEAF, New
York' WCAE, and
K, Providence (homes always
mﬂmwndhtbohwhofmnw),
out of these to lure you into a fairy-
land of drvams.

candle lights now become for,

As most gypsy music i Runhn, with the Great Atlantic and Pacific
men are i Tea Company Gypsies you will
which are in their wd whleh"‘: wander in dancing sunlight or shim-
perhaps why ve mering moonlight. The company en-
popular fm bt[in- gages the nse of the facilities of

ning. play almost entirely the these stations each week to take you
XYPsy musi { L one con- green val wooded hill-
lld.l. on jeweled over sea

A Wonderful
Radio Achievement!

The First All-Glass Socket

Countless tests have
proven glass to be the
most effective insulation
available to radio. After
exhaustive research, our en-
gineers have developed a
new-idea Socket made en-
tirely of VIRALON—a spe-
cinl glass processed for 100%
electrical efficiency.

VIRALON Glass is abso-
lutely heat and moisture

proof, and unaffected by
those influences that com-
monly make rubber, rubber
derivatives, porcelain and
vitreous products so ineffi-
cient.

Duray All-Glass Sockets
eliminate most of the so-
called “tube noises” — cut
down power losses—prevent
short circuits—and eliminate
radio frequency leakage.

DURAY RADIO CORPORATION
Dept. 13, 263 Washington Ave.,, Newark, N. J.

oURAY:

You'll iike all the encinaive

ALL-GLASS

VIRALON

CK

and mountains and we ask you,
y , sons and d. 3
the well and the sick, old and young,
to dance, sing or make love in the
spirit nnd as music leads yo
1. first selection, ‘SUIte Oricn
tale,’ by the French com . Popy,
takes you far into the where
the forests are thick and the air is
heavy laden with perfumes of luxu-
risnt flower and the mystery
o!tb:huu.hmn ouruyonve
pass througl groves a:
nwaewgelheunnlunabmth

hter.
bﬂg it Orientale,’ ‘The Bayaderes,’
',By":t::f Ganges,’ ‘The Almas,’ ‘The
a

2. ‘Sorrow’ by the German-Rus-
sian composer, Ebane, is another
phase of life as expressed in music.

3. ‘Toresdor et Andalouse’ by

will play. In
this piece we emerge from the sor-
row into ring.

4. The A & P Gypsies will pla
as their next selection a ‘Span
Dance’ by the German composer
‘?chmedlmﬂl

‘Mighty Lak’ a Roes’ by the
Amrtun com| Nevin is a song
of Southern dialect, symbolic of the
purest form of love.

6. ‘Orientale’ by the Russian com-
poser Cesar Cui.

7. 'Chorun of Boatmen’ from
*Prince Igor’ by Borodin.

“The time for rude awakening has
come. [ wonder bow

have seen the peaceful

hope you wili !‘N“i:hlhll‘
ur pleasure note,
:ro.urdwhahnu ble at an;

of the fl':.nm(;r redlront‘“A"&
stores. h::-nl are ng us
now, into the peaceful
world.:ll:fn which we. have them
come each week. The strains
of the ‘Two Guitars’ will be their

faded away a week will pass. Then
at nine next Monday, this same mys-
melody will summon  you to
another hour of dreams.”
Now you will udllit u\n even the
reading over of such
ereates in you a feeling of mﬂ
toward, and res for, these par-
tknhr stores. ou want to write
as did the old lady in Vermont:
“l{'your groceries are of the same

spend $25 a
year for “B”
Batteries?

NOW you can get your “B”
Battery current direct
from your electriclight socket—
and save $25 o year. This new
method gives better, clearer re-
ception with greater volume
than you have ever had belore.
And it gives you this improved
reception all of the time—with
no bad nights because your “B”
BRatteries are run down —no
silent nights because you forget
to buy them. A fresh, maxi-
mum supply is always available
by simply turning on your elec-
tric light socket.

The Kellogg Trans-B-former
is exceptionally easy to hook-up.
Simply run the leads into your
set and connect it with your
electric light socket and it's
ready to operate. The Trans-B-
former costs less than 1/5 of a
cent per hour to run. It is
beautifully finished in a rich
two-tone solid walnut cabinet.
Small and compact, it stands
behind your receiving set, or
rests inconspictiously on the
floor.

See the Trans-B-former at
your nearest Radio Dealer’s.

KELLOGG SWITCHBOARD

& SUPPLY COMPANY
CHICAGO, ILLINOIS

KELLOGG

Trans-B-former
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— — ‘quahty as your muslc then we want
to trade with you." |

= | And presto! The A & P Gypsics
= —3 | huve helped to show that the red.
front store is really on “Quality
Street.” |
Appreciation of this sort comes

l | from people of all type. On the day
ama after their very first program, Mr.
- | Horlick was invited to make records

| for several companies, and accepted
- i = | the invitation of the Edison Company. |
! There was an experiment last

winter to see whether this type of
music really was appreciated as much
as the continuous flow of mail would
indicate, so the program ‘was split

You need a headset

to tune-inwith
~— 10 get distant stations — both domestic

and foreign
— to Listen-in without disturbing others

— to shut out the noise inr the room —
and get all the radio fun

INCREASE THE EFFICIENCY
OF YOUR REFLEX

Ly adding the Torofornmier Attach-

ment ahead of the Circuil.
¢ diagram above jliustrates
The TOROFORMER

In use as a stage of tuned Radlo
Frequency amplification.
furnished T
on_DAnel fOF .seiiywsy-coeoee $22.00
Or In Kit form for .-s1z.00 | |

A full-size drawing of the meparate
Toroformer Attachment Unit fs avati.
able for 25¢ powtpauid

The TOROFORMER

(A Tronsformer for Tuned Radio
Freqaency Amplification)
Overcomes Loenl
Interference
Glves Grenter
Distanee
Tucrensed Selectivity
Vastly 1m proves
any Reflex or Radlo
Frequency set, auch
s Acme, Mursd, De | |
Forest Reflex, PPowr.
Erla loop Aerial

Sets,

Doea not pick up stray or unwanted
slgnals, I8 unaffected by other parts
of the clrcuit und has no effect on
other instrumenta.

Toroformer with printed dlagrams
and hook-ups.

Price, $5.00 ‘
or Direct From Us Postpaid
DEALERS wanted everywhere

The Senn Mannfadunng Co.
1385 ws Bldg.,
cl."llnd 0.

riu Londing Houho ¥ g Eany
Dinls vwn be logxed.  ‘Tune in your
Miutinng Instanily

favurite

on iy

s “thay Sore KN i

Comen completely ne.
.

Free

.n,rnrr the hichent uu Hty.
Aed atundard flow.loan  mirte. ne

lh-h-lhr Punel. Bakelite dinis,

ard tubes and hutieries.

10 DAYS' FREE TRIAL

fon't mine thin womlerful onpuriunity
METKODY

lleu"’l

try
n hﬂon dectdinix to
SIS Ssa ol ==~ =T

METRO ELECTRIC CO.
1243 S. Wabash Ave., Dept. 85, Chicago

Rend me further detalls of your Metrodyn.
Super-Five Radio xet and Free Tris) offer.

Nume

Adddrens

|
]
|
I
I
|
|
!

Fm———————

M S S |

At Any Plrn(-d«ln Radlo Dealer ’

| of the band.

into half popular and half gypsy
music. The reaction on the part of
the fans was almost unanimous in
requesting them to drop the popular

| stuff, as that could always be picked

up from some station, while their
regular program is unique.

So far as the Uevelopment of good
will is concerned, the company has
found it praclicable to exlend its
tie-up from three to six stations. It
is interesting to note that they find

the effect upon the thousands of em- |

ployes of the company to be quite
as valuable a business asset as that
on their patrons. They made it pos-
sible for their men to obtain sets at
a reduced cost so that they could
listen-in, and hundreds of lutwra
come from their own managers,

| displnying great pride in the fact lhat

it is their own organization which is

| putting on this wonderful concert.

Attractive posters of the band ure
displayed in the stores, and changed
frequently, and a constant tople of
friendly discussions between szalea-
man and customer is provided. Ap-
plause cards may be obtained in the
stores, and in response to each one

the company returns a photograph |

tricts a mailing list is kept of inter-
ested listeners, and special care is

| taken to have these friendly critica

npphhed of any special values in the
shopa in their neighborhoods.
S0 here again radio has demon-

desirable impression by suggesting
to an attentive world that the Chain
Stores of the A & P Company un.
doubtedly are on a par with all other
superior institutions of trade.

The Question of Tubes

(Continued From Pake &)

To prove it, I do mot mind going on
record as saying that the UV-201A
tube, in my opinion, is absolutely thc
very best tube on the market t
E’urthermom. Mr. Grimes explams
in thia article why it is that the small
tube is likely to be unsatisfactory.
He clearly points out that it is not
entirely the fault of the manufacturer
but the very design of the tube in its

In some of these dis- |

| strated its ability to create a most |

extreme delicacy, renders it particu- |

larly liable to injury during the
course of shipment after it leaves the
manufacturer’s hands. The larger
tube is lesx linble to be damaged and
is therefore much more stable by the
time it gets to the consumer.

In addition, it should be understood
that both Mr. Grimes and I feel that
the manufacturers of tubes are doing
a very fine piece of work and are turn-
ing out an excellent bit of apparatus
considering the limitations of our
knowledge of such things and the ex-
treme difficulty in a mechanical sense
of getting such apparatus In perfect
shape into the hands of the consumer

and traning him to keep it in such |

condition.

My advice to use some other tube |

in place of the UV-199 must be under-
stood to refer absolutely only to the
cases where dry cell tubes must be
used in radio frequency. It does not
apply in any particular to places
where storage batteries are available
or to use as detector and audio am-
plifier.

— always

~— to get the truest and clearest reception

No one realizes these facts more torcibly than the
makers of the famous Radiola 1HIA. They include
Brandes as standard equipment.

Be suure your set /s Brandes equipped

HETHER your set is an

Erla or any other reflex,

an Ultradyne, a R. F. or a Re-

generator, you can easily give it

that high selectivity and perfect

control so necessary where sta-
tions interfere.

Just  replace  variocoupler,
fixed coupler, tapped coil or
aerial variometer with an L4-K
Clarifying Selector and a .0005

variable condenser.

This improvement clears up
muffled signals — gives minute
selecuvity permits complete
control of antenna coupling over
entite B. C. wave band—<uts
down antenna losses and strength-
ens reception, and does away
with tapped coils and high-loss
aenial tuners. Price $7.00.

L+K Clarifying Selector

Greatly Improves Any Standard Hookup

Patent

Applied For

Send for Free
Diagram Spread

showing complete L 4K
line. Greene Concert
Seiector hook-up. and
other effective circults
(Jobbers, Dealeros—
write)

Dept. R., 511 Chapel St.,, New Haven, Conn.

LANGBEIN+KAUFMAN [

AGude to

High Grade “Low Loss” Tuning Devices
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Let’s Talk About Tubes

(Continned Frem Page T)

manufacturers of tobes are taking
srcuuﬁon: by fumhhlu the
istributors tubes with testing
nuhunl for ehoehn‘ the poor am-
r Some of these test-
ng machines are so liberal and »0
favor the manufacturer of the tubes
Imost to constitute

volved. On the whole this move is in
the ht direction and sven now,

more rigid tests are being i
But this doeln't help muoch if the
we—doesn't

ultimate customer—that's

know bow to handle or care for his

tubes. Tubes are very delicate mech-

anisms, both and elec-

trlully. and should be very canfull{
sed both mecha ri-

mzonnd'r your tube almost useless,
ugh it may still light wonder-
fully. Such a bump, we shall soon
show, may unu your Iube to become
very unstable oacilla-
tions. Or, on uu ouur , it may
reduce your amplification a very no-
ticeable amount. Still again, you
may have to throw it away becaune it
has microphonic—causing

h or “singing.” These bumps
or jars do not have to be bad ones.
Often, the jar caused by a tube hll-
ing over on the table from its n&u:bt
position will mean three cold

to you. Never stand your tubes on
a table in such a manner.

bug will get you " One

would almost he £ncl|ned to think

that the writer of that song was a

radio fan. lnybe he is now and, if

20, he will enjoy the new munmg to
ever

hours of burning. If you insisted on
burnin‘ the filament on the full six
volts, you remained in of
cur precious tube about 3000 golden
urs. If you were somewhat careful
and never turned your rheostat high-
er than w:‘s abeolu mb?kcpt
good recep onyoul your tul
enmpcn&nlmout wice that length of
course, the old tubudml;r-
dered your storage batteries rain-
lu&mbmmmdfwrz’mm
consumption of the present design.
Furthermore, one did not need to
be too careful concerning his plate
voltage on the old ball-room illumina-
tors. If the spirit 50 moved as to
ugrt more than the normal ninety

mt damage resulted. The
:;n. but was often more than jutt

his creation. It is an ng
wonder to us, as we study theee
things more and more, how any one
ever obtains and retains a good tube.
We don’t like to sound peesim

but, in view of the fact that all of

trouble is not with the manufacturer,

You cannot be too careful what you
yourself do after you have secured a

tube.

For instance, the old ¢ of tubes
would operate as go e filament
lighted. It was varioualy utlmud
at between three and five thousan!

was shortened some-
by the mcmned signal strength.
~ 2

things
si father was 1
el

The new tube has been de-
veloped and on the market.
Thu new typs, designated by the let-

r “A,” is an entirely different story.
lth-nuh ube in many re-

spects but it is also & much different

one. In the firat place, it doesan’t glvo

much light and course,

longer be used for lllumlut.inc pur-
Its filament contains thorium,

E

A

Supereflex Means

MORE POWER PER TUBE

E.rla Supereflex makes tubes do
triple duty. One tube actually
does the work of three that
would be needed otherwise.
Three tubes do the work of five.
unquestionably! That is why
o o A

CIR-KIT is a complete array
of Erla Scientific Precision Ap-

a metal vhlch rlvu off tlbc noeunry

that’s the trouble—is blamed funny
stuff!

In order to make a lo short,
the life of the present n&on:, ted fila-
ment tube has been variously esti-
mated from five minutes up to almost
1000 hours. So while you are paying

less for the present t and it looks
with more favor on your “A” bat-
ury.luuufdll{ehmtvuylou

| terference. Lasts

. The onc
i§ big advance yet
1 made in tuning.
120 1.

is 5 tened radio
€ ¥ receiver

| B s
Hiaiihed walmur

the end of its period of
urvieo it is usually burning as
brightly as it ever did. The thorium
in the ﬁhmont hu uimﬂy boxlod

away. definite
amount of this mboum in each fila-
ment—no more, no less—and when it
has boiled away you are simpiy out
of pocket and out of luck.

Any excessive current in the fila-
mnt is very, very bad. The new
tubes must always be oper-

paratus, especially created to
make Supereflex poesible. C/R-
KIT provides clear. simple in-
structions for perfect bly.
Blueprints are full size. The

Erla Supereflex receivers equal
or surpass the performance of
costliest. temperamental multi-
stage radio sets.

More power. tube for tube. is
basic in Erla Supereflex. Noth-
ing else can “"make up for it
Greater power in Erla Supere-
flex just simply means finer

radio, which you can afford.

For you yourself can confi-
dently build these matchless

panel is pre-drilled for you. The
baseboard is marked to locate
every unit accurately. The fa-
mous ErlaSolderlessConnectors
do away with solderingentirely.

With screwdriver. pliers and
CIR-KIT you are sure of a set
that will make you proud. both
for appearance and perform-
ance. The cost is very moderate.
Yet the range. volume. selec-
tivity AND TONE PURITY
are rnrely equ-lrd at any pnce.

Erla cireuits with Erla S
flex CIR-KIT.

oes give
you more power tube for tube.

Electrical Research Laboratories
Department Q, 2500 Cottage Grove Avenue,Chicago

C/RKIT -

ated at as low a tempertaure as is

pmln running your radio set with

rheuuu all !he Wway out, you are
simply flirting with death 80 far as
your tubes are concerned. 'l‘hll iss
most important point to ren

will buy for you!
Froe Shopping Service for Renders
of this Magazine
1 witl buy asy spparsive mes-
tioned ia this maStsine ond oend
L aect to your
duue, ol ita reguiar price, plus ealy
parcel pestage and inswraace.
I MAKE NO CHARGE FOR
THIS SERVICE

1t_ia conducted in co-oparatien with Mr.
. Meoty. and is for the convealenee
readers.

t.hequuﬂon ol“B" battery
volugnh\n The normal operat-
ing value is ninety volts. Any amount
of da over and above this' hast-
ens the boiling of the thorium and
shortens the life of the tube way out
to the i d signal

Now we are ready to go into details
on the mechanical variations invol

technical, but with curves and lines
can make our point clear.
'l'he amplification of a tube depends
n the slope of its grid voltage—
te current :h-ru-h ntic. Sueh a
eum is Mn ’un 1. The
curve is obtai C
plus and minus voltages on the g
and reading the resulting eurm!l h
Ith-phhdmm. It is easy to see
that the greater the change in plate
i cnrmt for a given change of omgy
bomr mpl!ﬂtr
indm

am
mplmer.
one. Curve C

nurlyw.niul,ith-
Curve A shows a

2
LONG DISTANCE,
PLEAS

DO NOT MISS the 'lunn o'
building the latest Grimes 3.
Circuits. Reports indicate lhy
are the greatest developments in
vadio this year.

Complete Kite of PnﬂA, includ-
ing Panel seboard. Colatsite
Wire, and sither Ih Fn& Nc-m

!l?mnn.‘:x ¢ ‘

Unit —normereees 5500
Kit adheree etrictly to speci-

fications and will build sets exactly

as pictured in Seplember and

Novembar issues.

E. M. CLARKE CO.

1523 Chostawt St.
Room 301 Phila., Pa.

P T T ST
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KENNEDY
MODEL XV

T cuts through power-
I ful local broadcasting
and brings in distancc.
Yctevenachild can tune
this highly selective re-
ceiver; statioas arc al-

= found ar the same
wias seetings.

Descriprive circular sent on request
Price $142.50 without accensories
The Colin B. Kennedy Company
St. Lowis

KENNEDY

ABpeh | 1 N yRas

Mode in Stendard Types
INSTRUMENT TESTED

glnll- furnished with

overy Alm
STHIS Allas Tl Ill

vidually instrameni I}J“t
faranies 1o give satire satisfaction.
h,nn .rl...-c

any
- rﬂll“ 'Illl.

er! the mans-
the dedler from whom
buraed ot

“‘Dealers are a-lh.ﬂ-‘ ]

manufecturer 1o wpla emant

Tofund (1 Fash tases) Whisherer
nu e u-m‘ by ik customer.

Atlas lulr---t Tosted Tubes

funation efictently

E '\fllfﬂ\'ﬂﬂ Huperhetero-

iln Freguency of any of

highest

drwlu \-hnh require

“..:...*::..'__‘_".;";: £$3.00

Hm'l:!l-.' -ﬂrraﬂ—uﬂ - rﬂ
uwmﬂ mniched tubes in
-t- . l'luurn

e m“l-—l mﬁ.:

'g"ldbv-onmdn-

DlAl.lll and JOnBRRS — There
86 _weil us :uu han

ll— :&u TUBES. o fret tabes

o8 merrhandising prine

m full @rofsction and sal

Uea (o yeur eusiomer

Weite or wire for propesitine,

EIRS >
1 Buffale. N. ;
ﬂ -nu .-—n .

Funny paradox, but it's

But what makes the curves vary
and the tubes differ so in their per-
formances?

That’s euy Several things, but_

mainl physical construction of
ﬂl’.ment. grid and plate elements.

'l'hll assumes an ample supply ol
thorium in the filament. As alread
brought out, a tube may be b-d
or indifferent, de; pondlnﬁ on qun-

tity of thorium in the filament. The
factors we are now discussing have
nothing to do with thh but, o! them-
selves, cause tubes to be good, bad or
indifferent. Let us see how.

Take a look at Figure II and you
will see a cross view of the elements
of a tube. You will notice that t.bcn

to you before, but it means
everything in characteristica of
the curves shown in Figure 1.

It some t jar should move the
grid nearer the filament than normul
the curve of the tube would
very steep.

So a tube jarred into the ition
shown in C it. Figure 11 d have
flar to C in Figure I and

condition shown in
would have a chl racteristic curve
ke A in Figure I and would be a
bad amplifier. We have bumped
tubes in the laboratory and have been
able to change their ch.netnnxtm
at will. Wy do not recommend the
practice mmny. but. it can be done.
Now, perhaps, you can understand
our pessimism and realize how casy
it is to have a poor tube and how
hard it is o have a good one. And
the tube may have left the manufac-
turers in condition. Tubes can
bum) in transportation, you
know. Aint it fierce how it is!
Another peculiar difficulty may
arise—not pertaining at all m ampli-
fcation, but, nevertheless, to the ques-
tion of succeesful operation of your
aet. Your tubes may be “micro-

joints permitting mechanical
vibration of the elements of the tubes.
Obviously, if the position of the grid
with respect to the plate and filament
determines the amount of amplifica-
tion In the tube, then if the grid 1s
somewhat loose and free to vibrate,
trouble may be expected.
themomwilllhlketbe‘rldlnduu
grid will impart the same nolse into
the radio set lnd it comes rlght out of
the horn. This has, no bt, been
experienced by most of you
Sometimes the grid of a tube may
be s0 loose that the noise from the
loud speaker will shake it, even as it
shakes our ear drums, and impart
back into the set the same nolse. is
sort ofh'.hlng will lduna hllqlwdudup
into s hum gradually growing or
and louder.

Some tubes are naturnlly more mi-
crophonie than is almost
impossible to build wbu nl»oluuly
rigid in their internal construction.
Realizing this, the Western Electric
Compnlx builds its tubes with small

glass on the fllament and
srid supports so as to dampen or re-

m  any undt-nry for them to pick

hnve been made on most modern re-
ceivers to mount all of the tubes on
rubber supports. This will only re-
duoothcplcku through the set it-
A microphonic tube
'ill be aﬂected by noise in the air.
such cases, the cover of the set
-bould be closed or a piece of cotton
stuffed in the loud speaker. ulu
often, a relief may be obtain
murthnnmnu thc tubes about in zblledi:

much more nouce.ble when Ioulai
in the first audio mp. A badly mi-
crophonis tube may be tolerated in
the last audio stage.

The above discussions cover all

eliable
Radio

MOR[A\ID MORE, thevital partsota radio set
are heing hought on the hasis of known

dependability of the maker, and less and less on
mere claims. Probably that 1s the cheef reason
whyALrAmericass continue tooutsellallothers.

Gusranteed

Largest Selling Transfaormers in the Wovld

Standard Audio—Self-Tuned R. F.

Power Amplifying (Push-Pull)
All-Amax Receivers

One and Three:Tube Reflex Sets

All Parts Mounted Ready to Wire

Super-Fine Parta
For Quality in lo&aunduu Fre-
Quency
Your Paverite Rudie sm Nes Thom
™E RAE:&KIY BOOK Iﬂl 8ive you junt the :darlll'
aen) It

D.X. Stations
withbell-like
clearness

Those annoying, spatiering* tube noises
that mar distant recoption
Schickerling Tubes and their supersensi-
tiveness enables you 10 reach out and bring
in stations you never logged before. The
freedom from distortion and tube noises is
due to the 4th element, the Triangular

Subilizing plates, the exclusive Schicker-
ting feature.

Get the most out of your set with
Schickerling Tubes. On sale and demon.
strated at:

SHICKERLING PrRODUCTS CORP.
Fe

actery:
401407 Mulberry Screet, Newark, N, ).
New York Office:
Deildiag.

dietortioniess
velume

OTHER MODELS
3 volt —1/10 amp.— Ssanderd Base

& a2ad Breet

Ofon
s e ot
J wali—1/10 owp. — Mimiature Base Pacific Cosst
Mede1'5400 Det.Amel. . . . $4s0 "The Yale Corporation .
J“—'II.“.-&-‘-‘... Les Angeles and Saa Francisce, Califorala

Model 8400 Det-Ampl. . . . $400 ales Rudaliph W-Mlntﬂ‘ any’s 4 Nores
1 Ds ot — x —'.- as well a8 authorised Schickerliog sgents.
Det -Ampl. . Mait Ordevs Filled from our Newerh Factory

SCHICKERLING

RADIO TUBES

With the Stabilizing Thangular Plates
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The B-Liminator which takes
the place of B Batteries also helps you
1o hold distant stations

When you use a B.Liminator your B current is always the
same because it is supplied by your electric light circuit—

110 volta A. C. 60 cyele.

Tune in a distant station and this comstant voltage of your
electric light circuit ullows you to hold the atation with prac-

tically no further adjustment to your radio set—

ere is no

wearing down to a B-Liminator—<osts less than fifth of a
cent per hour to operate. Patented May 15, 1923,

Radio experts all over have praised the B-Liminator after
severe tests. “Since these tests the Timmons Special Rectifier

Tube bas been developed. This makes
better. Tube is included in the price
deulers.

the B-Liminator even
of $35—At all good

Send for literature describing and illustrating the B-Liminator.

We'll send co

tests of the B-Liminator.

of what radio authorities wrote after the

TIMMONS

Radio Products Corporation
GERMANTOWN, PHILADELPHIA

Wa'll ba glad to send
you this booklet whioh
'

nator think of ft.

types of tubes and naturally apply
very specifically to the 199 type. It
is much easier to boil the thorium
out of the filament by excessive fila-

| ment current or high “B" buattery in

this type than in the 201-A variety.
It is much easier to jar or bumP the
| s into detri tal i

which the plate current characteristic
may be changed—raised or lowered.
This forms a convenient external
method of regulating the amplification
of a tube, permitting corrections to
tubes that have been jarred in transit.
Experience hag shown that these re-
| should be noninductive and

and the smaller tubes are much more
susceptible to microphonic difficulties.
No wonder most 199 tubes are bad
and it may not be entirely the manu-
facturer’s fault!

Suppose, at last, you have a really
good tube and ure really taking very
good care of it—what then? We are
sad to state, that, like all things
earthly, it is bound to come to an
end. Hours away though it may be,
the moment will eventunlly arrive
when'the last electron will flee from

| the filament and the tube will be for-

should run from 400 to several thou-
sand ohms.

Another class of amazing and per-
plexing troubles is the type of tube
that operates nicely as an audio-fre-
quency amplifier, but refuses abso-
lutely to pass radio-trequency eur-
rents. There seems to be considerable
confusion in the technical profession
as to just what causes this. We find,
however, many tubes that refuse to
operate in the radio stages, but will
give good service in the audio stages.

This suggests that tubes should be

A= GRID FAR,
FROM FILAMENT

FIG. 2

B~ GRID MED-
IUM DISTANCE
FROM FILAMENT

C= GRID TOO
NEAR FILAMENT

ever dead. Tubes dom’t last forever.
Az financially hard as it may seem,
we saust accustom ourselves to t.
We suggest that Lon have always
on hand an extra tube or two. With
such spares, the operation of tubes in
your set may be continually checked
against decrcase in amplification or
in¢rease in microphonic noise. The
time is rapidly upproaching when
radio sets will be sold with spare
tubes even as most automobiles are
supplied with sparc tires. Just at
the present time sets are distributed
amonyg the radio public with good und
tubes. Those having the bad
tubes often blame the set. This is
gradually forcing the radio set manu-
facturer to include comjnnsalinx ad-
just for ting his re-

|

Forall
Radio
Batterics

The Essentials of a Good Charger

Here are the five recognized
cssentials of a good radio stor-
age battery charger: (1) Under-
writers' approval, (2) b-ampere
charging rate, (3) an indicating
ammcter, (4) low current con-
sumption, (5) long life and low
upkeep cost.

The Valley Battery Charger
has themy all. It has been
tested and listed as standard
by the Underwriters' Labora-
tories. It brings no fire hazard
into the home:

The charging rate of 6 am-
peres makes overnight charg-
ing possible at a rate which

tery is

about

Only

age of

cannot harm the battery.

VALLEY ELECTRIC (30., 3157 S. Kingshighway, St. Louis, Mo. |

The ammcter on the Valley
Charger shows that the bat-

the ratc of charge is correct
The current consumption of
the Valley Charger is low

bulb or liquid type chargers.
contacts, which last an aver-

upkeep 16w,
self will last a lifetime.

If you want a good charger,
look for the five essentials . . .
They're all in the Valley.

Price

5182

complete with
oo, hattery
leads and clips

—— Lr’

being charged and that

half that required by
two wearing parts. the

two years. make the
The charger it-

At Radio Dealers

ceiver to the ordinary variations in
tubes and perhaps to include a tube
tester to protect his instrument
aguinst its operation with bad tubes.

Several sets at the present time
have compensating controls for read-
Jjusting the instrument for operation
on the tubes provided. Such deviees
consist usually of variable resistances
in the plate circuits by means of

shifted about in the various sockets
for other reasons than microphonic
considerations. This hus led to the
popular misconception that some cir-
cuils are critical, demanding socalled
picked tubes. When the ‘A” type
thorium filament first came out many
cireuits were unjustly criticized be-
cause tubes had to be “picked.” More
experience hus, however, shown that
the trouble was in the tube—not the
circuit.

The length of life of a tube and its
determining causes has also been the
object of popular discussion for some
time. There is, perhaps, niore mis-
information on this one point than
all the other combined and yet it is
one of the simplest. Tubes die through
three causes:

First—O0Id age.
Second-—Discase.
Third—Accident.

Old age is merely a gquestion of the
thorium boiling entirely out of the
filament. This depends on the tem-
peraturec of the filament and the
plate voltage. It has nothing what-
ever to do with radio signals.

The tube will last the same number

L]
FIG. 4
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of burning hours whether or not it is | [T
receiving any radio programs, and

I it S I UGBTI Nl
THE AMPLIFEX LOOP | st bt v B [SIEATH RADIAIT |

Non-Dielectric Condensers

for double amplification or single.
Tapped for 3, 4, 6, 9, 10 and Reflexing has absolutely no effect on
i3 turns, with NO DEAD END the life of the tube. In fact, if any-
LOSSES. Wave length range thing, it increases the life as there is

88 to 1000 meters. a tendency for the operator to re- Conlributing to the
Collapses by turning one duce the filament current on account ,
thumb nut. - | of the extra loud signals reproduced. Popu’ar.fy of the
Comp is base for directional This very reducing of the filament
adjustment. cll;:ent will increase the life of the
inches hi 39 inches tube.
wid‘:. - A diseased tube is one that has
Caarenludd ba ba e oo an air leak in it or one that has not
eMcient Loop made been properly pum out.  Mauny

manufacturers of otleg tubes do
not seem to realize that the tubes and
the metal of the plate and grid must

Mr Renry W. Nesly says:. "“Very tae
workimenship 1 . . Etramoly clyrer . - -
its eficloncy has surprised mo.”

Manufactured by be heated red hot during the pumping
Amplifex Radio Corporation ::'I':d"‘n i‘:‘:‘;‘:‘:ml“; ol SPLITDORF RECEIVER
Arlington, Mass. Dept. U the tube has been placed in service. | i Heath Cond play an important part in the
Most bootleg tubes ure disexsed und | il accuracy. easy tuning and range of this remark-
soon die, although they probably able Splitdorf f,l.uinpr. "l 1’:‘5 chhm:..q by such an
” i i t ol eat g
&:ﬁct“o’:‘:"'nt Hrky betane/ |oging convincing evidence of thorough-going quality Permanently Flat
g ' Of course, death of a tube by ac- of both mate! and werkmanship and also of Plates
PralsedB Ex erts. cident is too well known among us to superior design. This sort of evidence is your a2 oot BEee
be discussed here—that is, if the tube beat guide in the choice of condensers. esees 1o absolute
Enjoyabic volume and marvelous | hag actually been killed. Sometimes | [ PRICES FOR VERNIER CONDENSERS [ “
clarity are ensured with Alrtron My ! Wik Without |istnzee snd temirred
Tubes. an excessive filament or plate voltage, | | ] Dia) ko provest Mwcohig:
Seoine ot dna”etomey, | if but momentarily applied, will ap- No. 1ZAV 12 Plate. ...$5.00 $4.35
and fully “ruaranteed. Bases | parently kill the tube. However, if = No. 24AV 24 ‘Phets.. 5.50 4.85 Mi t
inst i, »Melh u | pulmotor methods are applicd,’ it | [El No: 24AY 14 Prae. | oioe 585 T piand
spproved by lladio Autherities. ( M3y sometimes be brought back to Non-Vernier types in all cavacities. Geared Vernier

favorite dealer for | normal and u f e Soc ith th clusive Shock Absorber 4 .
Bty | nern and wed tor miny monchs | [y sl ST 2 T Sl bt | o il jesmonts
Y Beiiers “wirtte tor awcousts. | hoiline of the. thoitr: drives e ocn in'2,'3 and 4 Inch Sizes reduced by scparate
We repair all o of tabes, m;""ﬁxgw °°n :he exterioe:: k- t:l"w See the Hearh Condenser at your dealer's gired Adjusnuali - to

H. & H. RADIO CO. | filament. Before the thorium on the Write for Literature | hairhbreadth distinc-

insi i ; fon: W ¢
Bt 03114 i A | iM5ide OF the Blamene wire had the \% HEATH RADIQ &|tio Ve guarentce
N 8 Electric Mfg. Co. |Condenser to be more
o_ = 205 First Strest | highly sclective than

swark pleasure of an early death, the high
tube is lighted and the “B” battery
removed, a gentle boiling process Newark, N. J any condenser employ-
starts, that gradually works the re- d 0 ing u vernier which
maining thorium to the outside of Canadian Dixtributors: Marconl Wirelesg Telumwhl Retuntee AL of the

voltage was removed. Now, {f the
RADIO TUBES the filament, It is best during this Co., of Canada, Lid., Montreal, 8t. Johns, Lo

Vancouver, Winnipen, Hahfaz and Ioronte.
uniformly out into usefulness. This

T O B T
entire boiling action will sometimes

TRADE
require an hour. It is the old, old
story of the pulmotor. It depends on | [ L‘;
the shock the patient hus recelved, UARR

how loug, if ever, it takes for com-

plete resuscitation. Consider your-
self lucky if you accidently all hut ON
murder a tube, and find that you can
bring it back at alll

One of our articles several months
ago gave a view into future tube
developments and that prediction still
stands. Theré¢ will be no need for

boiling process to reverse the “A"
battery so as to work the thorium

Bargains wa s any further mention here of the tube
Shouws Blg Savinge om poris, of the future.
sets, and accessories. One more point does need explain-

ir;g', Many radio :olshevnsts are com-
. plaining about the horrible cost of
wat quality goods, tubes—the terrible profits that every-
All Qrders Shipped \S-mc Day body but themselves are making.
Received' They predict that the price of vacuum
tubes will fall to a very low level—
that they ought not to cost more than
other electric light bulbs.
Of course, all this is based on more
misinformation. Most ecarthly woes

are off springs of misinformation.
i Vocuum tubes used in rudio sets $75.00
are not electric light bulbs' -much K. —_
lNGS they look it, they are not. The (u:: ihOmPvn'rO[

ON GUARANTELD that they give light is only incidental

Our prices are lowest on high-

e

L
Dept. 109, 40 Bo.Cliaton Bt., O]

—~would that they didn't, th The tendency of radlo fre- sents a new method of utilizing
TP. R [")!’OI a3 be more e;icien:y lan o v oald quency circuits to oacillate defi- all the sensitivity possessed by
his Bi I):.S (a 10 A much higher vacuum must be nitely limits the amount .of am- tuned radio frequeney but con-
Cataloo Free had in the radio tube. The :,r‘dsina plification pousible and therefore  trols oscillations without the
)¢ N electric light Is not a vacuum bulb :{ definitely limits the sensitivity of necessity of “putting on the
SEY BUILDERS OET all, by comparison. The grid and the set. Neatralizing- and po- brakes.” It is a compensating
Tuis GATaLDS plates must be added and you now tentiometer control kill the ox-  control.
“STANDARD" is the fastest-grow: realize that these are not merely ;'""‘"’"; byh Patstoy 3‘: L Therefore
3 ome of the sidest and ross PeTEbIe. slapped in. They must be accurately e LU [ /A Lhs en KOMPENTROL
who cannot visit a “STAND. located and accurately fixed. sitivity is limited. :
TRE TRt o o s et Sraey : THE KOMPENTROL (Five tubes: 2 tuned radio frequency.
of aatisned; ‘irittloving ‘custormers The final fact that will probably OL  pre- detector aad 3 audlo froquency)
gl MRS | oeneer comee,masnom s o el ¢
o %1d by us on “Money higher prices than electric light bulbs
3_","‘3.‘3'1‘,’{""'}2"*,“, Home Ia &y Ooed is x qﬁlesuon of quln:;ty :lv{l[f. No | KARDON PRODUCI‘S COO, InC.
s & “‘Standard Link’ our Town. matter how extensive radio will ever .
fv"l‘f;‘:-:“jv.nﬁé-nl' ng:;f " Yo become, it is‘;‘ncoi;cei\'rable that it will 451 Greenwich St., New York
ever exceed the illuminating business.
ST‘ANDARD Electric light bulbs, then, from the Philadeiphia Office 403 Press Bidg.
KRABIO=Co. standpoint of quantity production will [
611 Market St, Phila., Pa. always undersell the vacuum tube.
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USING an Unreliable Meter to

Test “B” Batteries Is Like
Using a Dollar Watch to Run a
Railroad.

The 34C Sterling Pocket Voltmeter
tells you whether your new dry |
Battery is full of energy or shell.worn;
whether your dry or storage "B Bat.
teries have the voltage required for
your set. Thus you often locate your
trouble instantly and save exasperat-
ing searches for the trouble where it
is mol. It tells you when to recharge
Wet “B” Batteries and when to dis.

card the Dry. Telis at times that the
“static” fs right in your set. It has
Just the “‘richt resistance.’

It docs not overdrmin the battery
because of having too Nttle resistance
nor yet give a meaningless high read-
ing due 10 too much reststance, It
tells the actusl ability of the battpry
to function under working conditions.

Price (0.50 ocale.
$1.50.

THE STERLING MFG. CO.

2831-83 Prospect Ave., Claveland,
Ohio, Dept. K. L

It Tells
The Truth

| volt diviston),

Ster

POCKET VOLTMETER

Supercoils”

for All Circuits
“Radio Broadcast' ‘Knockout' " “Tuned Radio Frequency"
Van B. Roherts’ Clewit— (Newtrodywe Type)
iembieiog B Frrumemry, Supercoils for sdjustable coupling and Low Losaes
#8.00 for Set of Three

/ﬁ_‘-ﬂq,
” - -
4

“Superdyne” Circuit
For 2-3-4 tubes
As described in “Radio World"*

— $ER 00
1] o

4]

v
B n..l...- [
¥t Rk

Ssu

&)

“Crystal Reflex"

* Havkness™ Cirewits
Loud speaker operation on one tube

Two Transformers—~T1 and T2

Fuacd Coupling)
- ﬁ_

‘400

pew poir

“Superheterodyne"

==

Antewna Coupler 8300

Bend thres 20 Oxcillator Coits S350 Jobbers and
stamps for SAs

Eany-to-Read 4 Deelers
Hook - Ups Write for
snd bulletin Alse_the Thres-Cireuit Tuner Ind eryiori
on Low-Loss ¥ Neoly—the " Non-radiacian Territories
Pedlpn Coll—ibe ““Baginners Bost Bots Open

Price §7.00

At your desler's or direct plus 2, P,

PERFECTION RADIO MFG. CO.

DEPT. R. 1520 CHESTNUT ST, PRILADELPHIA, U. S. A,

| creases,

A DX-Getter
Easy to Build

(Continued From Puge 3T)

decrease with the wave length. This |

is shown in that part of the curve in
Figure b between the points A and B.

erring to Figure 4, since the
inductance of the coil increases at the
shorter wave lengths, and still less of
the tuning condenser is required to

| obtain resonance, it follows that still

less cafaclty would be required in the
controlling  condenser. In other
words, it would seem as if the curve
A-B in Figure 6 should take the di-
rection indicated by the broken line.

As u matter of fuct, the curve turns
upward, as at B-C, Figure 5. The
reason for this lies in the marked in-
crease in the resistance of the circuit.
It is known that the resistance of a
condenser, whether it be a low-loss
type or not, may rise to ten or twenty
times its resistance at full settings at
dial settings less than about 25. Be-
sides this,
increases rapidly at the shorter wave
lengths. The resistance of the circuit
increases at a much more rapid rate
than the inductance of the coil in-
so that to neutralize this

| extra resistance it 1s necessary to use

considerable more feed-back. It is
this that causes the curve to turn
upward at the shorter wave lengths.

About This DX-Getter

HE aet which Mr. Harris has do-
scrived in this arficle ta about as
good value for (he money as any
that I have tried. It is very de
cudedly a regenerative and radiating
set, but the best part of G that
it will nat funetion propcriy whon 48
s a0 adjusted ax to rmuutr
1 have had this set se in my
ome for some time and »nw deen
playing with it ») as to become thor.

oughly jnmﬂmr .sm. u 1 pnd that
mazimum efich ained when
the rryrv-.rulwn murru, sel at de-

tween 90 and 100, requires an odjust:
ment of rhe rotor whick just begins
to wmake the set whistle. The rotor
then can be left permanently in thaf
povition.

From then on. there ia virtually wo
:langrr 0f the operatvr making the set
radiate becauae s he approachea the
radiating point tho aignala become
30 distorted und do this o gradually
that he st pa increasing regeneration
because it stmply (ncreases distor.
tion. This happens bn/ore the set
aotually begina to radi

In other words, this Nl han i own
safety valve to prevent t radiating.
This mlatu vaive i3 the ear of the

rings Mis regeneration

up to e potnt whcre # will become
wnplearan? and then he stops. For-
tunately, this )mln! is reached before
radiation takes

Dallay for dol'ur I have not seen @
2ct whioh givea a bdetter value than
this one, nor one which {3 more easily
conalructed by the abaolute beginner
in radio. H M. N

A 100 Per Cent Antenna

(Cnnllnnﬂl I’rom Paxe 34)

!

the resistance of the coil |

7

|

[

agent or insurance company about the |

mattes An inspector will be sent
out to look your work over and his
trip usually costs you one dollar. It's
worth it, however, and you may be
sure then that your aerial is a posi-
tive protection to your home during
thunderstorms and not a hazard.
Morcover, if you discover that you
will be obliged to perform some tree-
climbing stunts or promenades along
the ridge of your roof, don't take too
many chances. Better hire A man
who is familiar with such work to do
the steeple-juck tricks. Ten dollars
spent fpr such labor is good insur-
ance against a broken limb or per-
haps a worse accident and you'll
probably have a better job, anyway.
All in all, trcat your aerial as a
distinct and individual part of your
radio outfit, keep it free and clear
from other objects, keep the joints
clean and tight and surprise yourself
with the sort of reception you had

| always hoped to have but had thought

a vain wish rather than an attain-
| able reality.

=its the

“SELF
AD USTING
RHEOSTAT

No more cuessing and uncertainty aeto

yuur tube Alament voltage. AMPERITE
inside your set.one for rach tube, automati
vally givex Just the right current to brlng
the st out of every tube. Simplifies wir

nd operation. Incres c

ness. Lengthens tube il
und udopted by more than 50 act manufuc-
turers. The tet you buy of bulld will not be
up in effe

$1.10 Everywhere

RADIALL COMPANY
Dent.RK%5,50 Franklin Street, New Vork

Write for

cri e B BTl
“means right amperes”

Bxggest dollars
worth in

Campiled by HARRY F. DART, E.E.
Farmerly with the Western Eivctric Co.. nad
U. S Army lastractor of Radie
Technically odited by F. H. DOANE

514 PAGES

]"Ill-‘ most complete book of its hnd

ever published. Written, ¢
and edited by practical radio experts
of national reputation. Packed with
concise, sound information nseful to
every radio fan—from beginner to
veteran hard-boiled owl. Hundreds
of illustrations and diagrams to make
every point clear. Note this partial
list of contents:

Electrical terms and circuits, an-
tennas, batteries, gencrators and
motors, electron (vacuum) tubes,
many receiving hook-ups. radio
and audio frequency amplification,
broadcast and commercial trans-
mittars and receivers, wave meters,
super-re ation, ecodes, license
rules. y other features.

Send $1 today and get this 514-page 1.C.S.
Radio Handbook betore you spend another
cent on parts. Money back il not satisfied.

Mail the coupon Today

INTERNATIONAL t‘onkr.xl'n\nr.xm.

Box
1 corlord On ar.
|..L-b- tbe 311-vaxe

] n un-m-m Yenna,
v

) e »
LC%. Kadio Haohook.
melerstood that 1t | s not entirely

Yy tetuin (his buok within five
Sere Sl yod S i my e,

|
|
|
|
1
|

Address
Cheek here [ @nd enclare §1.58 (f you wish
A€ s laav editiun. bound in Leathereid.

L___..._._____l

|
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Counterflex Circuits
for Experimenters

{Continued ¥From Page 12)

of the circuit are arranged so that
exactly half of this capacity is re-
quired to balance the system accurate-
ly, it would then be necessary to in-
crease the counteracting capacity to
its maximum value, or decrease it to
its minimum value, to produce self-
oscillation. It may appear, inciden-
tally, that this would be the ideal way
to arrange the values of the circuit,
but this is not the case, It is better
to arrange the values so that nearly
all the counteracting capacity is re-
quired to balance the system ac-
curately. Then self-oscillation can be
produced only by decreasing the
counteracting capacity.

When a Counterflex circuit is ar-
ranged in this way self-oscillation
usually takes place when less than 10
or 20 per cent of the counteracting
capacity is used, Above this approxi-
mate value the tube will not oscillate.
It will be readily seen that the coun-
teracting capacity of the Counterflex
circuit is, in fact, a very useful and
easily adjusted audibility control

And now we will consider some
_practical Counterflex circuits. In Fig.

8, I show the standard three-tube
Counterflex circuit which I have al-
ready explained in detail, and for
which building instructions have been
given. The circuit of Fig. 3, how-
ever, is slightly different from the
original three-tube circuit. A differ-
ent method is used for coupling the
antenna to the tuned grid circuit of
the reflex tube.
- In the original Counterflex circuit
the antenna was connected to a coil
which was inductively coupled to the
grid coil L1, the oppesite end of the
antenna coil being connected to
ground. This arrangement was not
found to be quite selective enough
when the receiver was located near
powerful broadcasting stations, Last
month, therefore, I suggested another
method of coupling the antenna to
the grid circuit. I suggested that a
small variable capacity (about the
same value as the counteracting ca-
pacity) be used for this purpose, con-
necting this coupling condenser di-
rectly between the antenna and the
grid of the reflex tube. This variable
coupling condenser proved to be a
very excellent selectivity control.

Since writing last month’s article,
however, I have experimented further
with this idea and 1 find in the vast
majority of cases a variable coupling
is not necessary. A fixed value of
capacity eoupling can be used, pro-
vided the coupling is loose enough to
give selectivity, even under difficult
conditions. If a fixed coupling con-
denser were connected directly be-
tween the antenna and the grid, how-
ever, it would have to be a very low
value, much lower than any of the
fixed condensers readily obtainable
on the market. Even if such low ca-
pacity fixed condensers were obtain-
able they would probably not be uni-
form, and slight differences in capac-
ity would have a large effect upon
selectivity.

The same loose coupling effect,
however, can be obtained with a com-
paratively large fixed condenger if
it is connected between the antenna
and a tap on the grid inductance L1,
instead of directly to the grid. Slight
variations in the value of the cou-
pling condenser do not then have much
effect upon selectivity. I find that
very excellent selectivity can be ob-
tained by using the values indicated
in Fig. 3, and, more clearly, in Fig, 4.

If you have a standard three-tube
Counterflex receiver you can very
easily make the changes necessary to
improve the gelectivity of your set,
Just remove the primary winding of

Counterformer T1 and tap the center
turn of the secondary coil. Then con-
nect a 0001 mfd. fixed condenser be-
tween this tap and the antenna, as
shown in Fig. 4. If, by any chance,
your set then develops a 60-cycle hum
or picks up other interference of this
nature by induction, you can remedy
thiz condition by connecting an in-
ductance directly between the an-
tenna and ground.

The value of this inductance is not
critical. About sixty turns of No. 22
on a three-inch tube will serve, but
this coil must be turned at right
angles to the grid coil L1 and should
be as far away from it as possible.

It will be realized that this method
of antenna coupling not only affords
excellent selectivity, without compli~
cating the operation of the receiver,
but also obviates the necessity of
using a transfermer to couple the an-
tenna and grid circuits, A single
coil, with a center tap, is all that is
needed. '

. When I was working with this, the
idea occurred to me that the same
thing could be done with the trans-
former coupling the plate circuit to
the second tuned circuit, If so, the
construction of the receiver would be-
come very simple indeed, even if the
operation was not impreved. I de-
cided to try out this idea first
with a receiver using a crystal detect-
or instead of a vacuum tube. The idea
worked out very satisfactorily. I
tried various arrangements and
finally decided on the circuit of Fig.
b as th_e best. As you can see, it is
very simple. Instead of using or-
dinary transformer coupling between
thg plate circuit and the L2-C2 cir-
cuit, direct magnetic coupling is used,

a portion of the c¢oil L2 being com-

mon to both circuits. In Fig. § the
plate circuit is shown with heavy
lines so that you can trace it easily.
. While I have not made any scien-
tific comparison between this circuit
and the original cireuit with ¢rdinary
transformer coupling, the audibility
seems to be every bit as good, if not
better. In any case the cﬁange is an
improvement as the construction of
the transformers is greatly simpli-
fied. With the original circuit it was
necegsary to have two different types
of transformers (T1 and T2). Al:
though there was nothing very com-
plicated about these transformers a
great many home-made sets were in-
efficient because the coils were not
wound right or were incorrectly con-
nected in the circuit. With the cir-
suit of Fig., 6 I hardly think it is
possible to make a mistake., In the
first place, L1 and L2 are exactly
alike, Each has the same number of
turng and each is tapped in the
center. The connections are so simple
that it would be almest impossible
to make a mistake.

The simplicity of this circuit,
however, is not its only advantage.
There is another very important fea-
ture. When the correct constants are
used the two tuning dials read aljke
when the circuit is tuned to any given
frequency. That is to say, if a low-
wave giation tunes at 20 on the first
tuning dial, it also tunes at 20 on
the second dial. Similarly, if a long-
wave station tunes at 86 on the first
dial it tunes at 86 on the second dial.

Furthermore, the digls read walike,
no matter what type or length of an-
tenna (with recsonable limits) is used
with the circuit., For example, the
dials read alike with an eighty-foot
anterma and they also read alike
with a 126-foot antenna. The very
fact that the dials read alike is alone
an important improvement. It is
usually very difficult to accomplish
this with a reflex circuit. It is accom-
plished in this case because the
tuning constants in the antenna-grid
circuits are practically duplicated in
the plate detector circuits, Ordinary
variations in antenna capacity do not
affect this arrangement because of
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FORMICA IS THE MARK
OF QUALITY IN RADIO

Formica panels, tubing and sub bases are the marks of

quality in a radio set,

You can be sure that the set which

has them has been built for life time service—and that en-
during good performance has not been sacrificed to the sav-
ing of a few cents here and there.

It i more necessary than ever this year to judge a radio
set by the material it contains. Price competition last year
brought in the type of apparatus that would perform beau-

tifully for a week or two and then quit.

petition is still with us.

And price com-

Formica is used by nearly all the great makers of high qual-
ity apparatus. They swear by it as they always have,
Be sure you have it in the set you buy,

THE FORMICA INSULATION CO.

4654 Spring CGrove Ave., Cincinnati, Ohio

Sales Offices:

56 Church Street._...
2 South Clinton St
516 Cexten Bldg..

New York, N, ¥,
....... Chicage, ML
...Cleveland. Ohie

1142 Granite Bide...... Rochester, N. Y.
422 First Avenue.. .Pittsburgh, Fz,
6 Beacon Street.......... Boston., Maas.
55 Calle Obispe.......... Habana, Cuba

Write for Booklet,

{ Forinica is used by 125 leading makers

~—and hes for years been used by

more makers than all other materials. -
2 Formicn will last forever.

3 Formios, in appearance, is the finest

of all panel materials and always

remaing 20,

4 Formica's oloctrical qualities .of every
ktind far exceed any vessible require-

ment.

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS

1026 Second Avenue..Minneapolis. Mina.

756 Bulletin Blde...... Philadelphin, Pe.
708 Title Building........ Baltimore, Md.
585 Mission Street..San Francisce, Calif,
412 Ohie Building.......... Toledo, Ohic

309 Plymouth Bldg....New Haven, Conn.
Whitney Contral Bldg..New Orleans, La.

“What Formica Is”

Formica has high mechanical strength

and will not break in wse.

Formica will not sag from heat or
. cold flow under prassure, It retains
its dimensions, Everything you fasten
to it stays tight and precisely where
you put_it.

Formica pansls are sold in neat craft

paper snvelopes which assure you that
¥ou are .geiting the genuine,

Formica iz one of the most widely

appreved materials in radie.

Hear the Formica
Orchestra avery
avening

tral
- Time, aver WLW,

SO writes Henry M. Neely, Editor of
RADIO-IN-THE-HOME. He adds;

“Fhiz afternoont ioc hooked up
the QUADRAFORMER KIT wyou
gent us. I Took about helf an
howr. This evening we traveled
west with it, and ol this minute
a mized quartette 48 singing «
negroe melody a«t KFI (Los
Angeles)—2357 miles oway frem
ws. I am thirty feet from the
loud apeaker and hear it clearly.
" These ¢ails certainly know where
they come from!”

The GEARHART - SCHLUETER
SUPER-FIVE is a trouble-proof =et,
far more sensitive and far more xe-
lective, of greater volume end more
natural tome than any set that you
have ever heard.

Al so-called “meutralizing” devices
are done away with. They are not
needed., Internal set noises are elim-
jnated, instead of being imperfectly
suppressed. The QUADRAFORMER
System will reward you with a re-
markable difference In real muslc—

“You've got a wonderful set with all
the power and none of the grief
of the Supers” i

rich sweet tones, and great volume
{without disiortion) when desired,

Write today for the QUADRA-
FORMER BOOK. It will start you
on the way toward a new radio ex-
perience, .

Profusely illusirated wilth photo-
graphs and drawings, it takes you
step-by-step through the making of
a bH-tube GEARHART-SCHLUETER
receiver. 'The method of description
simply takes all the difficulties right
out of the set construction,

Don't doubt—hknow for vyourself
what the QUADRAFOEMER Systen:
is. Just write and ask for the
QUADRAFORMER BOOH, enclese
28¢ to cover cost of handling and
mwailing and youw'll have it by return
mail. But don't delay-—-the number
of coples available for this offer is
limited.

Gearhart-Schlueter
Radio Corp.
P. 0. Box 212, Fresno, California
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. . the loose %Mm the
antenna and the clreuit.
This Amazing New-Type [“mimEEaiE, |
. [ . e o m::x mhd. and {llustrated
C Revolutionizing |5Fet o3 Fasie
oil is Revo g |Rre il (s s b
elreuit is m&y oficient. 1
. o] 7 am almost wager there
Radio Set Building Is not another one-tube creuit which
ERN electrical #c- — ——— — With Circloids feed-
fenny s e e back ot enerey la cmic | 600 54 1 honesly Believs K s by
Trequency amplification- Three Great confined solely to the | Cuit in existence. I shall briefly sum-
a Sew Impceved trane Advantages wiring circuits where it | marise its advantages:
oot emasing Swuita s mbdject to complete | prioh AudiMlity: The aodibility of
1. The abence of a3 || comtrol  Thus perfect |\, oo tuby cireuit is at-least equal
It is kmawn a8 the Krie external fleld oltmi- sadliity je  obial
CircloM.  Simply clip the nates the effect of || Osctilation that is sudden | to that of an ordinary two-tube set
S ) the coll upon near- || and violeat in the aver- | with regenerative detector and ome T
.‘._h;':‘m"' by colls or adjacent age recelver, making it | stage of auvdio-frequency amplifica- - -« ;
Coitat i - wiring circuita. Reemary 1o mart toalzg | tica,
mprocements . The Clrclold has no A Seleotivity: L raint . il ket
‘The story of Circlold ieh-up quaily and vy eyt OB L || ﬁ‘:urhuy good, -'I‘ho in view _'gnf_n:::.‘[ T.,.d 'g.,u.a
advantages s a fasol- bo.r o 4 1t 1s compietely con- | of the fact that the ¢] Tae =
nating_study—even _for from outside elec- || & ol Lo only Panel, With Shamrock
thise who are not inter- trical influence trolled. v &
eated In the technioal side 2 Ta)  eiatency) e But the most Important | — Transformers Parts
Ty Rereryy Meher tan amvll o R e emeet upoa e g
y khows, ta the ordl- :‘u‘"uz: :r‘c u! tone quality. ARy raglo 7 coumttaronmedn
nary radio set., not omly bellevably low. onginesr will tell you
the antenns DUt the that excessive “feed back’ rioh -
radio-frequency coiis s the out by storm. Caining popularity
themaclvea act as -9p cause of distortion ‘{% every day. S-tube set off-
vices € DI or biurring. ilé clency with 3.tube set econ-
signal. This one The Now And % Loud k
the chief n‘no-n of wha because they have omy. a“- er  TOCOP-
“broad v Cirsloid no external fleld, L ipici tion wp to 1500 miles. So
tamig Redis iiminate stra e simple child can rate it
WHh Erle  Circloids,  Frequoney ] iied back " eltects DRL ihs e -
indspendent  plck-up Trane- and Go away com- ANRYY (8
signaln by the colls le Termer with this Our radio en; rs have
completely dons away and m‘ of HEFLEX on set for
wit ll-l-:ﬂviu ;l. l':l Coupler tonal  @istortion. F]q AUIDHD yoars. We recommend i, and
tmum. Sharp tusing Teat  cigrl0 ith the Clociold prin. 4 bave sold it in every part of
and lese Interforence are $4.00 Each e EE w-rv the country to radio fans who
the direct result. it T "' = are enthusiastic about it.
Siatic disturbance hes Tadis wet ron offer you thoss &
been reduced to the very can Drovide oucd pertect e »
misimum For everybody freedom from asnorlag  $iber i fn S theer o
knows interference.
[lavide dom il Kag  Awiber Criold b 4wt by the | aibiitys Even I o ser atny i
UjeRgCircloids smoothness  of circuit is located within a quarter
:".l'y. o e ua Rap: opuiﬂ; and cam of O e e ool Vot [amila of“:pmm bn:-dn-ﬁn‘
suto:&r«nlut& co:l‘r.ol. ot con ' ".':'E'.::n:uztﬂ lh:'ion “‘lol %-(o tune in other
tendency = kits stations away without
Taned can come (hrongh: O e ancons eyt Kk s me Tay | interference. of course, is an
Thus Dere at last i & may de extreme case. If the set is four or
fadlo oxt ihat offers new  Lrollably e dus 10 exove. P Bart by v | fve mites from the local station
de in summer. sive feed back WO  Geocet for dutalled = ve [l
radio. No other recelver ocolle and wiring circuits.  viea. will be able to tune in stations 20
. :ﬂloqd- or less away without im-
erence. When recelving alightly
* — torias
ERLA *CIRCLOID = imvgunram || | mr divens satoss. of couse, s
. Ave.. Chicago. M. cycles apart without any trouble.
Radio Frequency Transformer || ocneme: Fissw wst ne oo In cther words, this cireuit in com- This Service
e Bela Bailess Clrciold Trascformer. mon with the eircuit of 3 szlwr
“Trade e use ew \HEN| .NEELY
the ut.
Another M.& H. Special
'l‘ha: Complete Parts
_ tese’ors | § New Quadraformer
— alwa, altke
READY-WIRED UNITS | 5ot Is tuned to any trequency.
e e e e e step | If desired, the can be con-
Detocter and twe otepe trolled with the mnmw
oD Rhocaly 18°%  pouin, which b
a pre-
KARDON ”}.?Dugf,,s &o' vents the tube from oscillating.
00 Chastaui Bt Base of Construstion: The parts
used in this circuit are all very
% The coils L1 and L2 are not
Get Clearer e, e et T G201
& = possess sufficient in to en
ptlon il &b'::adeut range of !n::o:l': Specia
This Summer! i & ! With two 00025 mfd. condensers, 60
“hergs Your Botterics Mere . turns of No. 22 on a three-inch tube COMPLETE PARTS
ety ead  Teeubisd IAY will be about right, in each case. BROWNING-DRAKE
Lese With Statie An Euhedlhupmhmmu. 3-Tube Se $ 78
Pored dameing, bassball - 1 am “hx“h" self-aupported ') h“A‘u‘l 34.
senes_ ol tong et tadien. comiriution 16 colls and them very satisfac- Dl i Apell
your svening oviarisinmeni-—may b Mmide MOre - tory. b
able by NOT wiving “‘wialic’ the chance te
% Koo our battarses fully charmed, the Lew Cost: This circuit does not
way amid avehl mest of ihai het- cost a to build tha two-
weather static. [t's 50 sasy—just we ny more n a
aad turn (he gwiich. Ne extrs cemscctions. e 3 tube set with regenerative detector
et 7~ 5 2 bel 1 (for 4 & and one stage of sudio-frequency am-
for 84D Battaries ‘2%% plification, and yet it uses only one
5 eyole 2 [ tabe and possesses all the other ad-
THE STERLING MFG. CO. = vantages mentioned above.
Dept. K. 583153 Prespest Ave.. Cleveland. ©. As you can ses, I feel rather en-
S't rl' thusiastie sbout the o of this | WL___IlIN — -
cireuit, you a three-tube v r
€ Al e A X I SPORTING Goons CO).
“pw - | 512 MARKET 5T.. PHILA. PA
SHARGES A" AND -B" BATTSBIES FEOM 4 SINGLE UNIT it down to use the cirenit of e & T J o
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Pig. 5; or if O:am lated baild- nm‘h therefore happening at the
ing a three-tul nterflex, go present time, as you can see.
abead. The Fig. 3 circult la by B0 This brings us to the question often - C
22 o ey Better Contact
the modificationa given 'Wave range. t of course, . o
here, or in later articles for not casy to answer this question be. || AR easy way to get distant stations clearly
fit of experimenters, appeal to you, cause of the constantly changing con-
you will find that you can very easily ditions, due to the fact that all of the It's important at all times—but dewbly
change your set to use these modifi- work that is being done at presant important in summer, when static is apt
cations. Next month 1 will show you is more or less an experim to be troublesome—tio have clean, perfect
bow to use the m of Fig. 5 with nature. One can be assured, however, contact between tubes and i
three-tube it of . 8. that no matter where he lives the you doa't, the unnoticeable
Fig. 6 is the same circuit as chances are that he will be able to corrosion act as barriers for the dell-
. 8. It is included to show ex- hear KDKA. The -u'.hor’a station, cate currents; ed, they cause
e ook | euctanily. the emtire Uil Staies "
d t o ent o »
et .u:“m : :n. &ﬁ.x :‘uh uh b |ﬁ ”“ m‘;n‘“m. Nl.t’;]:h: t‘ontacf th«:;mcm‘ te”
nnec to on is necessa requent L4 porme -
m:rndmu b nature. Stations p,::“ and Eng- Joobet B The exclusive side-scra contacts (not
Ly m(“:ﬁso-mu'&: lv.lu h"mt h?l:‘m mb: £ Soci “. the “2":”!-‘” Dd"‘:::
extra of w| a lew
:: b:.‘.nh,dmm.hm |nm ng FanNo oltuhmmluh. A turn or two of the
circuit to use. short waves, their ability to cover tube—and the tube terminals are clean.
..udibl ity is increased tothltalond- greater distances often means the The Alden-processed Bakelite con-
ker can be used and good volume thrill of hearing a foreign station. mdlthemmenngcm
To return now for a moment to the tory tests proved Na-Ald most
!-Iullbo :zmladmm-inw question as to the greater distances eficlent in|low loas and|low capacity.
ent possible with ulson-wan tranamis- Na-Ald Adapter No. 429 and Na-Ald
withu:o-dm sion. The amateur radio operator » Small SocketNo.Mmuvedlﬂymdefor
with his transmitter has been re- Wo. tie with UV-199 and C-299, and No. 411

(To be comtinued next month)

Those Short Waves

(Continned From P-.o »n
1

for the that

short waves are u-nmin‘ in the
fleld. Too, be is the one who has been
abk to point out by actual demonstra-
tion the enormous distances that it is

shorter waves, use
wominmmmllty. lnd thus be
able to rebroadcast the signal on the
regular broadcasting waves. This is
now done quite oftem, in particular
by the Westinghouss Company,
through their Station KDKA, at

sion
short waves travel as well by day as
by night.

Very unfartunately, indeed, this is
not 0. It has been found that waves
in the range of 20 to 30 meters
out much better by day than z.nlght;
exactly appasite to those in

broadcast range of from 226 to
meters. Again waves of from $0 to 50
or 60 meters are apt to prefer the
time from noon to midnight for lonl
distances. There does nat seem to
el Ty day 35 0 ::wnmg

y as al

fleld around 3 sometimes
nlmu a little promise ln this divee-

lf we consider the field of waves
nhormdunl&tonnour'.wbo-
al

possible to attain by their use.

This brings us to another resson
for this article when T mention that
00 far we have been considering the
use of short waves for radiophone

work. The amateur has done but
little phone work in the short-wave
fleld; in fact, is not allowed to by his
Government license, and there is a
vast difference between the trans-
mission of code and pho'ne Code,

dot and dash signals and, m'hly
speaking, has but one tone. Quality
of tone does not count for much; it
is the ;blllty to get a signal through
nﬁubu, necessary, of quality.

rather more simple _operation

with all its mysteries, and, if
thers be any, p
As to the when broadcast-

xtunotuhdytolurn
afternoon. in # vdltan-
member that there are now millions

of dollars invested in

transmitters that would be useless for
short-wave work. Also there is s0
mwuch to be learned about the use of
short waves that there au probably

g

enoug|
hmnmlf&e&ummn
made to the short waves.

If any such cha: is made, K will
come in the natural course of events

waves.
that it
tremely brass
curtain rod, two or thm feet long,
above your window, would serve as a
very excallent antenna for the trans-
mission or waves in
the neighborh of four or five
meters low M;Fr‘:rrrhmhi' then, it
should be to oarry in owr

MMMWW'

We.Al4 Sechet Neo.
411, The

Sockets and Disls

Alden Processed

for WD-11 mbec.lndvhlchmu:':
tteries. They
mllu

with dry be
to the highest

Use Na-Ald Sockets no(ouly in the set
set

you build, but also install them in the
you buy. At all dealers.

“dlmponl fi "Whlth)
or free booklet,

,” giving tested, selected circuits.

ALDEN MANUFACTURING COMPANY
Alss mebers of

Dept. J-7, Bpringfield, Mass.

C
the lemeus Na-Ald Diele

“Last night we
heard the
sweetest voice”

Few boast of having heard a powerful
Radio has grown up.
something to listen to, not to marvel at. We

voice.

are now in the cycle of TONE!

The other day a man said he was just
realizing that he had a hundred dollars’ ™
worth of set and a dollar's worth of horn!
move is to balance up his set with a good speaker.

The BRISTOL has all the volume you will ever
want, but its fine point is TONE.
to. The notes come in in tune.
of music from which the cream of tone has not been

skimmed.

For $20, $25 or $30 you can get a Bristol Speaker,
and there are others for less. Ask your dealer to send
one out to the house. And let us send you folder No.
3022-Q: it tells why the Bristol is the horn of tone.

BRISTOL eese«] oud Speaker

THE BRISTOL COMPANY. WATERBURY, CONN.

ke Berotel £

It is now

It is good to listen
You receive a wealth

His next
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Fit for a King

Britain's greatest engineers, in de-
signing receiving equipment for His
Majesty, KING GEORGE V. chose
Resistance Coupled Amplification.
Nooe other would do.

The DAVEN RESISTANCE
COUPLED SUPER AMPLIFIER

will give te your lavorite tumer that

the

With Resistance Coupling, overtones and
are aliba, thoref:

distortionless The most delicate shed- ﬂ-m--'--_-_" e taree

ings In musiesl composition, either with t«u-.l.--nlnn-fu:

instrements or the voilce, sre repraduced 'h it _

with o faithfulness mot obtaimable with m

sny other mathod of smplification. It tlmlrnx 1y

costs less to imstall than other msthods of wamplete " IUAL.“- i

smplification and adds greatly o the Mle ol e pats Do emties.

ol yous “B* Batteries.

DAVEN Rl!lﬂ'ANCl
courLED

The
plifier

DAVEN ‘RADTO' 'CORPORATIOW
Unaistor Specialist:

yot able to communicate around the
world, is something for us to dream
about.

1 have referred throughout this ar-
ﬁdnwwnvulnhmnolﬂuhlenﬂh

y because this has besn the popu-
hr way of thinking of them. It is
far better, though, to think of the
waves in terms of their frequency
rather than their length because it in
A way means more.

For example, the length of the
wave does nathdpnl direetly, so far
as the much-discussed subject of
selectivity is concerned. Selectivity
is one of the factors that has deter-
mined for us how much radio we can
use without dmrwﬁnﬁ:ni::{;“mm
and selectivity is “primarily t
upon the frequency of the wa

To illustrate more clearly, &:rhapc.
what s meant here, consider

used in broadeasting—those
from 200 to 600 meters long. A 200-
meter wave has s frequency of 1,500,
000 cycles, that is, it reverses its di-
rection that many times each ueontL
A 600-meter wave has a frequency of

600,000 Now, in general
udlo-vhonn work, with a receiver of
the better , two tranamitting sta-

tions should be separated by a fre-
quency difference of at least 10,000
eycles in order that they shall not in-
terfere with each other. Between the
g.mmew wave of 500000 eydel nnd

stations might o
band and be free from interference.
1t will be seen from the above that
the shorter the wave the greater its
frequerikcy. A wave one meter long
has a ftoq ndy of 800.000000 cycles
a wave of 5 meters
hu a frequency of 60,000,000
a difference of ,000,

operate
u,ooo -utwn"m tlm band without

HARKNESS

Counterflex and Reflex Kits

MODEL *“C”
The 3-TUBE CIRCUIT — Actmlly
bottor than the average S-tabe.
U-h‘ States . .58
List Prices et
Both H!l mcln‘. nll necessary parts and instructions.
Reflex oete are the Beot Summer Sellers.

Jobbers and Dealero—Write

KENNETH HARKNESS RADIO CORP.

727 Frelinghuysen Ave,
Newark, N. J.

MODEL “B”
The ORIGINAL HARKNESS REFLEX
Tws Tebes and Crystal

Usited States . .$35.00
List Pries: ¢ ... . 54250

ting ever is
done on the waves under 5 meters in
length, it is coneceivable that one
might bave to take about half a day
off in order to find the local station
unless more general use is made of
wave meun

H M. I am sure would be glad
to Indnde in an early issue of Radio
in the Home an article on how to
build a short wave—or, for that mat-
ter, a universal range-receiver if my
readers desire.

NOTE.—Sure I will. Al that our

Now Women Demand
Their Share of Programs

(cm “From rm "

(CARTER|

Radio Receptacle Jack
for Wall Mounting

s1

use in homés, ete., for
and mund. battery
and loud-spesker connection.

Fits all standard Radio plugs.

The jack can be mounted flush
on the wall or baseboard. or
in regular outlet box.

Extends 1%" back of plate and
is completely encased in shell.

The jack is provided with ter-
minal screws — connections
can be made without solder.

Pat. 1.38.23

For

Any deeler can supply

W In Canada—

Carter Radie Co., Ltd., Torcate

("arter Radio (o

Make Money Building
This Set for Friends

Here is a 4-tube ssi with 5-tube

It s mot t emplays the
clrcaft (with -mmn"-.nhl which
mede the Selector

The secrer o the L1K Voriable
ylag tor

Claril, Selec the VT2%
Vlr‘.!rnluioruu 20 nlnd
redio autheo

The
l a n.nd aorial tuner that
ok iz b &F‘

any ‘standerd hook.up.
wel u all the parta ond
advice to

Addrsss

The Langbein-Kaufman
Radio Company

511 Chapel 8¢, Dept. R.,
New Haven, Conn.

TUNERS SETE. RITS




