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A Transformer of Real

The winding that Kellogg developed,
was found to be most efficient for audio
freq y ! Its probl in-
volved the finding of the proper thickness
of paper, the proper kind ol insulated
wire to provide the proper number ol
ampere turns, and impedence.

To correctly shield these transtormers
that they may be mounted in any posi-
tion desired without losses, this brass
shield was designed. It is so arranged
that both sides are interchangeable, lock-
ing together at the base. They are finished
in a handsome maroon enamel.

Merit

Amplification
of Entire
Musical
Range
Free from
Distortion

The wires extend through the
Bakelite top, which affords perfect
insulation, and are soldered to the
terminals i plain sight, where they
may be inspected. This also elimi-
nates any possibility of breakage of
transformer leads.

The onepiece laminations of silicon
contain no punched holes, which in many
other transformers causes eddy currents
and losses. The one-piece lamination is
exclusively a feature of the Kellogg trans-
former. It provides an exceptionally true
electro-magnetic core.

The finished job, of which we are
mighty proud. The leads are soldered to0
tinned terminals, which are under nickel
plated nuts over which are placed
knurled nuts. Each binding post is plainly
marked so that it is impossible to Mmake
incorrect connections.

Amplify the pleasure of your radio set by installing Kellogg
audio frequency transformers. Second to none in volume, clarity
and freedom from distortion.

No. 501—Ratio 4% to 1. No. 502—Ratio 3 to 1. Only $4.50 each

Built and Guaranteed by

Kellogg Switchboard & Supply Company

1066 West Adams Street, Chicago
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An\' army of 100,000 Per-
sians, the mighty Darius
at their head. The fair city
of Atheus, with only 10,000
men to protect it, doomed to destruction; its citizens fac-
ing death or slavery, Assistance must be had. The ut-
most speed was essential, The athlete, Mede, volunteered.

From Athens to Sparta, 140 miles in 36 hours. People
marvetled at the unheard of speed with which the message
was carried. That was in 490 B. C.

How rapidly we have progressed-—froni runner to radio.
Distance is no longer a handicap when a Inessage must
be sent or received. On the contrary, there is added pleas-
ure and wonder at the sound of a human voice speaking
in Honolulu truly reproduced in your New York or Florida
home, through the medium of a Crosley Radio Receiver.
For bringing in distant stations clearly, distinctly and
with great volume, Crosley Radio Receivers are-unexcelled.
Local interference may be quickly tuned out, and the
opera, music, speech or any one of a hundred other enter-
tainments or happenings from some far distant point may
be enjoyed in your own living room.

Large production allows us to offer Crosley Instruments
and parts at very low prices—the greatest values in radio,
we believe. Read the descriptions of the Crosley Sets illus-
trated here. Decide which kind you would like to have.
Then go to your dealer aud purchase it.

The hours of pleasure that the Crosley will
bring vou and your family cannot he estimated.

For Sale By Good Dealers Everywhere
Write For Free Catalog
THE CROSLEY RADIO CORPORATION
POWEL CROSLEY. JR., President

Farmeely
The Precision Equipment Company and Crosicy Manufacturing Company

460 ALFRED STREET CINCINNATI, OHIO

C€ROSLEY
Better -Cost Less
Radio Products

CROSLEY TYPE 3-8

CROSLEY MODELVI

CROSLEY MODEL Si

CROSLEY TYPEV

> ———— o] |
CROSLEY TYPE 3-C
CONSOLETTE

Soccial Mahocany
Ston, for LTI
letre §25.00" ¢stre

A Wide Selection of Crosley Super-Radio Receivers

CROSLEY MODEL X-J—A long distance receiver, the most
popular i America. we believe. Contams four tubes, consisting of
one stage of radio frequency amplilication, detector and two stages
of andio frequency amplification.

CROSLEY TYPE 3-B—Juat as cfficient as it is heantiful. A
three tube Armstrong l\'r‘gclwra!i\ Kecever, consisting of detector
and two stages of audio frequency amplification. e

CROSLEY MODEL VI—A two tube medinm range receiver of
exceptional merit.  Consists of onc stage of. radio irequency ampli-
fication and detector.

CROSLEY MODEL $1—The wonderful new instrument that has
astounded the radio world. It is an \rmstrong Regenerative two
Iuh«-‘.‘c! containing dctector and one stage of audio frequency
amplification and yet sells at the remarkably low price of $18.50.

CROSLEY TYPE V. The single tube Armstrong regenerative
recciver. uved by leonard Weeks of Miot. N. 1), in keeping in
constant commumication “with the McMillan  Expedition at  the
North Pole.

CROSLEY TYPE 3-C—\ beautiful Cousolette Model. adding
greatly to the interior decoration of any home. |t is an Armstrong
Regenerative sct. containing the same units as the Crosley Type 3-1.

The Croslex Regeaerative Receivers described abose ave
monufacturcd under Armstrong U.S. Potens No. 1113149

MAIL THIS COUPON TODAY

The Crosley Radio Corporation, 460 Alired St. innati, 0.
Gentlemen:—Vicase mail me free of charge your completc cataldg of Crosley
matruments and parts

Name o S e ki

The Crosley Rudio Carpera
oorrutes Brovdcasting Ste

Nddress...... - s e——




ditorially?

RADIO is apparently being swept
off its feet by a super-hetero-
dyne hysteria.
*  Wherever you go among radio
fans today, the conversation is bound
to switch around to a discussion of
eight and ten tube sets and their pos-
sibilities.

It looks as though we will all have
to admit that for some time to come
this new business is going to be a
succession of hysterias of this kind.
Much as all of us would like to see
the industry settle down to some
standardized and sane basis, 1 per-
sonally do not yet see it in sight for
several years. I look for continuing
waves of hysteria to follow each other,
each wave to carry to its crest some
particular circuit or particular device.

In spite of all this, I think I do
detect a growing body of the more
conservative element which is not de-
manding distance as a prime requi-
site of a radio set. With these people,
the entertainment value of radio is
uppermost and they demand first
quality of reproduction and dependa-
bility of operation with distance-
getting as an entirely secondary con-
sideration. These people are going
to be the fine, continuing and loyal radio
audience as time goes on and it is most
gratifying to see their numbers increasing
steadily. The average manufacturer is im-
patient at the present situation. He feels
that something should be done to stop this
mania for great-distance reception, be-
cause he realizes that there are limitations
to all sets beyond which the science cannot
go at the present time. Neither can en-
gineers see very much of an increase in
distance possibilities beyond the powers
of the present sets,

And yet I see no reason to be disturbed
by all this. Radio appears to me to be
80 vast in its possibilities that I should
think there would be ample business in its
limitleas fields for everybody, whether he
be catering to the DX fan or the man who
wants good entertainment in his home.
There are something over 12,000,000 talk-
ing machines owned
in the homes of the

RADIO IN THE HOME

By HENRY M. NEELY

TUBES

You'll hear « great deal of
grambling these days becanse you
can’t buy 2014 tubes. But why?

SUPPOSE THAT YOU
were & great corporation and that
you owned the exclusive right to
menufacture tubes, and

SUPPOSE THAT YOU
also had been trying to sell receiving |
sets and that you had been doing a |
pretty fair business with them when
along came a guy you had mever
heard of e¢xcept as a laboratory
scientist, and this guy invented a
circuit whick was so good that the
whole country stopped buying your
sets and started to buy his and them

SUPPOSE
that some bright lod in your organ-
ization said to you :
“Here, Mister, this guy’s sets are

all balanced and nextralized for the
2014 tubes. They won't stay bal-
anced or meutralixed with dry-cell
tubes. If people couldn’t get any-
thing but dry-cell tubes, they'd use
‘em in this guy’s sets, and the sets
wonldn’t work and the people
wouldn’t realise why, and they'd say
this gny was a faker and he'd lose
his reputation and people wonld buy
our sets again.”

WOULDN'T YOU
raise that lad's salary, and then
wounldn’t you

(1) Bring out an exntire line of
sets built only for dry-cell tubes,
and then

(2) Stop making A tubes en-
tirely and floodl the market with
dry-cell tubes?

And thex, of course, people
wounld stop buying that guy’s sets
because they'd say:

“H hat's the use buying those sets
when you can’t get the tubes for
emp

Isn’t that just about what you d
dof And you'd think it was pretty
good business, too, wonldn't you?
But — monopoly?  Restraint of
tradef OH,

GOOD
GRACIOUS,
NO/
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is organized at the present time, the total
output of really standard sets from all the
manufacturers could not possibly supply
the demand even if we include the manu-
facturers of standard parts. Why, then,
start to worry about the trend of the busi-
ness when we are not able even now to do
all of the business that is in sight?

I am glad to see these super-hetero-
dynes coming on the market. They.are
going to bring an added impetus to the
study of the theory of radio and they are
going to increase the number of radio fans
very decidedly. There is, however, one
tendency in this mania, or rather ome
phase of it, which seems to me t obe rather
unfortunate. That is the wrong impres-
sion that the general non-technical public
is getting of the super-heterodyne.

If you will go around among the be-
ginners in radio, you will, if you question
them, soon learn that their impreasion is
that there is nothing whatever in the
world that the super-heterodyne cannot
get. You will hear them speak of super-
hets .in, almost a tone of awe. You will
detect a note of envy in their voices, much
as you will detect it in the voice of the
owner of a little second-hand flivver when
he spesks of somebody he knows who
owns a Rolls-Royce.

To these people, the vast number of
inexpert listeners-in who have never had
a chance to handle a super-het, there is
nothing which it will not accomplish.
And so, when the real truth of the super-
heterodyne becomes known, I am afraid
that they are going to have the feeling
that they have somehow been buncoed and
that radio is not after all the wonderful
thing that they have been led to think it.

There are several aspects of this
super-heterodyne hysteria which it seems

to me it is wise to bring out quite clearly

right here and now before everybody
starts to plunge wildly into an attempt to
receive China on the theory that all they
have to do is to add tubes to their outfit to
get it. First, let me say, that my own im-
pression, after working with a number of
super-hets is that it is a somewhat better
distance getter and will give distance
somewhat more
consistently than

United States at the
present time and I
personally have not
the slightest doubt
that the number of
radio receiving sets
will be very much
greater than that.
Now, as the industry

Priated oo
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most of the other cir-
cuits on the market.
Right there I think
its advantages stop.

The super-het, be-
ing more sensitive
than other sets, suf-
fers from the inevi-

N (Coutinned on Page &4)
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Radio Receiver

USING GRIMES
INVERSE-DUPLEX
CIRCUIT

The Briatol Sjngle Control Radio Receiver Is com.
pletely ‘equipped to use Loud Speaker. The Bristol
One Stage wer Amplifier is incorporated as the
last stage of amplification.
This set to designed to give satisfactory results
with Antenna or Loop. and in most cases Short
Antenna,

¢ case Is solid mahogany with walaut finish.
A suitable plece of furniture for the finest home.
The price for Bristol Single Control Rad!
to $190.00. This does not inelude access
as tube. batteries and loud speuker,

Bristol One-Stage
Power Amplifier

Dentened to uae with any good receiving se(
to bulld up amplification =0 thal, when &
loud speaker s uscd, the distant stations
will cume tn itke the locals, It Is the same
Power Amplifier Incorporated os the last
step in Bristol Single Controt Radio
Receiver, However. in this convenient aingle
vnlt form, it can be inotantly connected to
end used with other receiving scta. A third
stake of amplification without howiing. No
C' Battery required.  Price $25.00.

Audiophone Loud Speaker

The Bristol Junior
Audiophone

A Real Reproducer of the Original Broudcasting The Bristol One-
It fs ensy to listen to the Audiophone reproductions because they Stage Power Am-
are so perfect. The apeech. songs. and Instrumentul music ure not plifier,

blurred or disguised by mechanical distortivne. You ket all the
fine shadings and avery Inflection. In fact, the very persunality
of the artiat seems to bv present us you listen,

No auxiliary Lutteries are required for maknetizing.
Made in three models—
Senior Audiophone . . . $32.50
Junior Audiophone . . . 2250
Baby Audiophone . . . 1250
THE BRISTOL COMPANY : WATERBURY, CONN,

Branch Ofices:

Boston New York Fhiladelphia Plttaburgh
Chicago Detroft 8t. Louls S8an Francisco

The Bristol Senior
Audiophone
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‘“THE AIR [S PULL OF

Why Big Cells

in Radio “B” Batteries

HIS handsome metal case Eveready

“B" Battery No. 766 costs only
two-thirds more than the smallest
Eveready “B™ Battery, but it contains
seven times the electricity ! This makes the
No. 766 over four times as economical
as its baby brother. That is why most
people buy it.

Its fifteen large cells give 22% volts of
strong, steady energy day after day.
Cells that pour out power the moment
you turn on your tubes. Cells that rest
well when idle, renewing their vigor for
your next demands.

No cells have a bluer-blooded ancestry
than these. They are the product of
thirty years of dry battery research and
development of the world's foremost

THINGS YOU

SHOULDN'T MISS"

Eveready “B" Battery No. 766
23§ voles. Six Fabnestock Speng Clip
Tetrmunals, giving varuble voltage from
1634 to 3334 volte. in 1 Mevole steps.
Length, 634 wn.; width. 438 in.; haght,
3fuin. Weighe, §1bs. .

!
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electro-chemical laboratories. We think
that No. 766 is the handsomest battery
ever made. But that is a matter of
opinion. It is a matter of engineering
record, however, that this great standard
“B™ Battery has proved itself as perfect in
performance as we are convinced it is
superfine in appearance.

The 45-volt Eveready No. 767 con-
tains the same large powerful cells as the
No. 766. For maximum “B™ Battery
economy, therefore, buy the 22%-volt
Eveready No. 766 or the 45-volt
Eveready No. 767, as you prefer. Here
is the “B" Battery at its best.

NATIONAL CARBON COMPANY, Inc.
Headquarters for Radio Battery Information
New York San Francisco
Canadian National Carbve Caenpuny, Limited. Factory and Offces: Tornts, Ontario

N\

i o) Y

If you have any radio hattery problem, write to G. C. Furness, Manager, Radio Division,
National Carhon Company, Inc., 130 Thompson Avenue. Long Island City, N. Y.
Infoemative and money-saving hooklets on “A.” “B™ and “C" Batterics sent free on request.

Eveready [
fredt Seoane E o
“A” Buttery e
Dry Cell
Specially
manufactured
for use with
Jey cell

tuber

s

No. 764
= Radio Batteri
Saver
O Datteries
il
arery
g : —they last longer
a “C” Bustery
o eyt wits Clarshes tone an
Fah‘:nd‘g:l' ':'.‘.‘;m‘l:
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EVERAL months ago, when I announced

that David Grimes, inventor of the
Inverse-Duplex circuit, was going to write
-regularly for Radio in the Home, 1 ex-
pressed a gratification and a pride which I
felt was very justifiable.

Now I feel even more pride in being
able to announce that hereafter Mr. Grimes
will write for this magazine and for mo
others. He is now a regular and exclusive
member of the staff of Radio tn the Home,
and his work will be to develop his wonder-
ful Inverse-Duplex system and to apply it
to the modern multi-tube sets such as the
super-heterodyne in order to reduce the
number of tubes necessary to achieve the
desired results.

To the left is David Grimes in his home
posing like a regular radio expert. Below—
Stepping into his Inverse-Duplezx flivver, so-
called because it gets him all the way down
to our place at Delanco and back again.
Getting back again is the Duplex part

RIMES

Writes Exclusively for Us

By HENRY M. NEELY

stantly getting letters from readers asking
questions about various circuits which he
had mentioned and investigation showed
in a number of cases that these circuits
were published in some other periodical
and so did not lie ‘within the jurisdiction
of this magazine to answer. I have no
doubt that other magazines were confronted
by the same problem and so the officers and
directors of the Grimes Radio Engineering
Company held a special meeting for the
purpose of debating the problem of which
magazine was the best one to use for the
exclusive presentation of all future develop-
ment of the Grimes System. When I
learned that their choice had fallen upon

Radio in the Home, 1 had a little thrill of
pride and joy which I am not at all ashamed
to admit.

With the whole radio world plunging
madly into eight and ten tube receiving
sets, it is time for some one to devise some
system by which these wild expenditures
can be cut down and the results achieved
brought into some sane relation to the ex-
penditures made. Mr. Grimes' system of

inverse duplexing

Both Mr. Grimes

is about the only

and myself have
felt for some time
that it was in-
evitable that he
should ally him-
self exclusively
with some radio
magazine rather
than scatter his
writings among
all of the periodi-
cals and newspa-
pers as he was
doing. The result
of the old system
was that he and T
were both con-

thing in sight to
. CONTENTS FOR APRIL, 1924 o bring the more
mrroamu_v SPEAKING Page ¥ elaborate modern
GRIMES WRITES EXCLUSIVELY FOR US’ ! systems within
%‘rﬁ% DESIGNS ,; ;::ORTc;\nLEcmvr_Rss DUPLEX’ =g the range af the

TUBES IN ORONA CASE .10

THE RADIO KINDERCARTEN i F’::?te?if s‘;"c'iwehff
HOW OFTEN MUST WE PAY> . o3 L P :
THE LANGBEIN & KAUFMAN CIRCUIT 14 book. His first job
GOODREAU'S SPIDERWEB PORTABLE SET 7 will be to tackle
LIC.H_FNINC A DTNC‘ER) NOT A BIT! . T the eight-tube su-
DON'T SHIELD—WIRE UP CORRECTLY . .20 g
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Grlmes Designs a Portable Inverse-Duplex

By DAVID GRIMES

Chiet Engineer Sleeper Radio Corporation; Consulting
Engineer to Bristol Company and Mercury
Radio Producta Co.

ALONG about this time of year we radio
fans, like market gardeners, start our
plans for the summer crop. We never plan
on going to any special spot until we have
determined by the most careful search
whether or not the place will produce an
abundance of concerts minus the speeches.
We oil up our tools and decide that this year
at least we will not take with us one of
those piano-type portable sets that we
struggled with last year.

The general prospects for the coming
summer are encouraging. It is a presi-
dential year with the political conventions,
most of which will be broadcast. This
broadcasting will be done by the larger
high-powered stations, insuring good re-
ception over moderate distances even with
adverse weather conditions. This will be
of great interest to all of us, no matter
what our party affiliation.

Accordingly, I set about to build myself
a portable set suitable for the summer
camper’s use, It was decided, first, that the
set should operate on an aerial rather than
on a loop. This means that for the weight
carried, the strongest possible signal and
the greatest distance will be received. Loop
reception is ideal where there is difficulty
with aerial installation, or where extreme
selectivity is desired. Loop reception also
clears up reception from atmospheric noises
and telegraph; but it requires more tubes
and batteries for successful loop operation
than for aerial operation.

In most camps there will be no difficulty
with installing an aerial, and as such loca-
tions are off in the wilderness, selectivity is
no object. So far as atmospheric noises
are concerned, experience last summer
taught many of us that they are serious on
only a very few days of the summer and
that most of the vacation the reception was
well worth the effort.

So work was started, bearing in mind

the above mentioned things, and a con-
sistent effort was made to keep down the
cost of the complete unit as well as its
weight. Of course, the Grimes Inverse
Duplex was employed because here above
all places the saving of tubes means the
saving of batteries and weight.

Three stages of radio frequency ampli-
fication and two of audio amplification were
installed. A crystal was used for the de-
tector and last year’s experience told us
that this had better be of the fixed variety
and so placed in the set that several spares
might be inserted in an emergency. The
three radio and two audio were chosen in
preference to the conventional two radio
and three audio, because never again will
a loud speaker be carted around on a vaca-
tion tour. They are too bulky and too easily
damaged.

The three radio stages insure reception
on an aerial even in the most unfavorable
spots, thus giving you some success. Some
spots were discovered last year where the
two radio was not sufficient to pick up any-
thing and then, naturally, the three steps
of audio were useless. So phones it is and
reception it is, this year!

Most of the camping locations, as before
mentioned, are in out-of-the-way places.

AERIAL

GROUND
CONDENSER ROT:

9th TURN-IsL TAP
18th TURN-2nd TAP
27th TURN-3rd TAP

PRIMARY
*28 DL~ 0 TUR!
3

Above ig Mr. Grimes® portable

set; to the right are the details of

his coil and below is the sche-
matic wiring diagram

SECONDARY
47 TURNS

LONG PHONES

'<75Hoa'r

00025
RST.SWITCHES
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FIGURE 3

St FIXED COUPLER

uvi99

uvigg

These are generally nowhere near a broad-
casting station. Sharpness of tuning, then,
is not necessary and only complicates the
issue and adds to the weight. The three
stages of radio were accordingly made of

2ND AUDIO
s

I1ST AUDIO

FIXED ;

CRYSTAL the fixed transformer type. All tuning is

accomplished with one control, which
operates the tuning condenser across the
secondary of the fixed coupler. The three
UV-199 or C-299 tubes are controlled by
means of one rheostat of about ten ohms
resistance. The fixed or adjustable crystal

4

G
o
= 0025 ]

is located on the front of the panel. The
control arrangements are shown in the
photograph of the front view of the set.
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L
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The trouble most frequently encountered

FIGURE 1.

CRIMES INVERSE DUPLEX

in working with the small dry cell tubes is
the “microphonic” difficulty. This is the
tendency for the set to be noisy whenever

SYSTEM~PORTABLE SET 4
3A0N0-CRYSTAL=2 AUDIO ||||_1

T l

it is touched. Sometimes this builds up
into a roar with gradually increasing in-
tensity. The microphonic effect is most
noticeable when telephone receivers are

QOV. +
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used, and as this portable set is to be used
with receivers some means must be taken
to overcome the difficulty. This is done by
mounting all of the tubes on sponge rubber,
as seen in the rear view photograph.

The arrangement of thé circuit is shown
in Figure 1. It is in general the standard
Grimes Inverse Duplex System employing
three tubes and fixed crystal for aerial
operation. The three radio stages of am-
plification are obtained by means of stand-
ard transformers—the last one either
acting as a ‘“‘choke” or a straight trans-
former.

Figure 1 shows the choke coil arrange-
ment. The choke coil is obtained by using
one winding only of the transformer. The
other is left open. Experiment will deter-
mine which winding will be best. The open
winding is indicated in the drawing. The
transformer circuit is shown in Figure 2.
In this case both windings are utilized.

As only two stages of audio amplifica-
tion are in the circuit, the liability of howl-
ing is greatly reduced. Three audio stages
are somewhat of a job to install correctly.
It requires low ratio transformers mounted
just right with respect to each other. With
two stages, however, higher ratios may be
used and less care need be exercised in their
assembly. In case an extra stage of power
audio is desired, it may be added in the
place of the phones in Figure 1. The pri-
mary of the third audio transformer is
substituted for the telephones and the
phones placed in the plate circuit of the ex-
tra tube. The last audio should preferably
be of low ratio, such as three to tone.

The set is connected to the aerial and
ground by means of a fixed coupler. The
design of this coupler is shown in Figure 3
and is similar to the fixed couplers that I
have shown in previous articles. It con-
sists of a primary of ten turns of No. 28
double cotton-covered copper wire and a
secondary winding of forty-seven turns of
the same kind of wire, tapped as shown in

RADIO IN THE HOME 9
B
TRANSFOAMER TRANSFORMER
SECOND RADIO FIRST RADIO
Taanssoumen
SECOND AVDIO
T
-5 THIRD RADIYO o = b
BATTERY TRANSFORMER BATTCRY BATTEQY
the sketch. These coils are wound on a short are required simultaneously. The

length of bakelite tubing three inches in
diameter. The length of the tubing works
out to be about two inches. In the set in
the photograph, the fixed coupler was
wound in the spider web fashion on a flat
piece of cardboard and mounted above the
23-plate variable condenser. It is better,
however, when room permits, to wind the
coupler in the regular manner, as shown in
Figure 3. When a short aerial or ground
alone is used, it i8 connected as shown in
Figure 1—labeled *short aerial” This
sketch does not mean that both long and

filaments of the dry cell tubes are run by
two three-cell tubular batteries ordinarily
employed in flashlights. The three cells in
series give a voltage of four and one-half
volts, which is reduced to the proper oper-
ating voltage of 8.1 by means of the fila-
ment rheostat controlling all three tubes
at once. This rheostat should be about ten
ohms resistance. The two three-cell bat-
teries are connected in “multiple” for
longer life. The filament cells are shown
at the left of the cabinet in the rear view.
The plate or B bat- (coatinnea on Page 43y

FINED CHYSTAL

DETECIOR

ZHEOSIAY
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s 1n a Corona Case

EVER since the beginning of this maga-
zine I have had a great many letters
from traveling salesmen asking me if I
could not design for them & really efficient
and genuinely portable radio set that they
could take around on their trips with them.

Now this presents two difficulties. First,
there may be considerable difference of
opinion as to what the words “really effi-
cient” mean. Second, as I heard a speaker
say not long ago, you can call any set a
portable set; you can even put a handle on
a Steinway piano and call it a portable
instrument.

It has puzzled me a good deal to get the
exact combination of instruments which I
felt would satisfy these commercial trav-
elers, and I had not come to any conelusions
until last month, when I received the fol-
lowing letter:

My Dear Mr. Neely:

I have been watching the various radio
magazines for some time for complete
plans for one to build a small one or two-
tube dry cell portable set, such as & com-
‘mercial man could take out on the road with
him, but I have not seen one.

The sort of set I refer to is one that
could be built into a small fiber suitcase
about five or six inches by fourteen inches
by ten inches, and I am hoping that in some
future issue of your excellent magazine I
will see such a set shown with picture dia-
grams. I personally know several in these
parts who are also watching out for similar
plans.

Yours truly,

G. K. BAGOT,
1011 Chestnut Ave.,
Moose Jaw, Saskatchewan.

Mr. Bagot’s letter was not, as I say, the
only one that. I have received, but one little
item in it gave me the idea that I had been
looking for. It was the mention of, a small
fiber suitcase. The reason this impressed
me is that I daily carry just such a case. It
is a case which I bought for $2.50 and was
made for a Corona typewriter. These lit-
tle cases can be bought in almost any city
in the country, and I use mine for carrying
Dictaphone cylinders back and forth be-
tween the laboratory and the office.

It struck me upon receipt of Mr. Bagot'’s
letter that this case was the ideal one for
the traveling man. It also gave possibili-
ties to the radio man’ because there is a fair
amount of room inside the case, and it was
then ‘merely a matter of hitting upon the

Here is the whole set packed away ready
to close the case and go on your travels

smallest instruments that could be consid-
ered really efficient in such an outfit.

The photographs which accompany this
article show quite clearly how we solved all
of the problems connected with this set. It
is a genuine three-tube set and will work a
loud speaker if within a short distance of a
good broadcasting station. It will bring in
all of the desired distance on head phones,
and is really not a set for which one need
make very many apologies.

Absolutely everything is contained in
the case, even including the phones and bat-
teries.

We used, as you can see, three UV199
tubes or C299 tubes, and to light them we
use one of the ordinary batteries made for
C batteries.

For B batteries we use two blocks of
2214 volts each of the smallest size B bat-
tery that can be bought.

Now you must understand one thing
about this arrangement of batteries. First,
this C battery was never intended for the
lighting of the filaments of tubes. That
i8 a drain upon it such as its designers and
makers never contemplated, and so, as you
are asking it to do something which is to-
tally beyond its purpose in life, you must
not expect it to show very great endurance.

I think it would probably be conserva-
tive to say that if this one battery lasts you
for four hours of continuous reception, it
is doing about all that its makers intended
it to do. If you are going to listen in only
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When the set is opened and the spider-

web coils are in place, it looks like this and

everything is ready to plug in your phones
and get the concerts in your hotel room

a couple of hours one night and a couple of
hours the next night, the same C battery
may do you for an A battery, but you must
not expect a great deal more from it.

The B batteries will last for considera-
bly longer, but the 45 volts will not give you
loud signal reception. They are ample for
head phones, but if you insist upon being
able to sit back in your room and listen
comfortably without the ear muffs on, you
must add at least one more block of these
batteries and then you will unfortunately
not be able to get them into the Corona
case. '
For any use beyond just that for which
this set was intended you must make pro-
visions to carry three regular size dry cells
in your other suitcase to use as A batteries
and one or two more of these small B bat-
teries. If you do that you will get sufficient
volume on your head phones to be able to
place them in the wash bowl face down and
you can then give a very satisfactory imi-
tation of a loud speaker. .

It must be understood that everything
that is included in this set is put there be-
cause of the necessity of saving all the
space possible. This is the most ordm.nr.y
hook-up in the world; in fact, it is the origi-
nal hook-up ard has long been known sim-
ply as the “single circuit regenerative”
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hookup. We adopted this one because it
lent itself very well to the use of the spider-
web coil outfit, which we have also used for
the sake of space saving. s

The mountings which we show on the
front of the panel for these spiderweb coils
are the well-known Goodman mounts, Of
course, when you buy the set of Goodman
coils with their mounts, you will find
mountings for three coils, one of them
being fixed and the other two being hinged
so that they can be moved to one side or the
other. We simply eliminate the fixed mount
entirely, take the two hinged mounts off
and insert them on this panel. This is
done, for a very practical and necessary
purpose. When the user has finished his
reception and wants to pack up his case
for his next move, he takes out his spider-
web coils, folds back the two mounts
against the panel, Jays his coils and his
phones upon the front panel and the whole
thing folds up nicely into the Corona case.

Most men will want to use either the
brass bedstead or the electric light for an
antenna. This set works extremely well
with a Ducon plug inserted in the electric
light socket. It is necessary, however, to
rewind the Goodman coils, as they are made
for outdoor aerials.

I think that you can buy this mount and
the coils unwound and if that can be done
I would advise the purchase of three coil
forms. Wind one of these with about
seventy or eighty turns of No. 28 single
cotton-covered wire, the other with about
sixty turns and the other with about fifty
turns.

Do not forget in counting spiderweb
coil turns that, as you count the wires on
one side of a spoke there are just as many

When the coils are taken out, the mounts
are folded back against the panel and the
set i3 ready for packing away

wires on the other side, so that a seventy-
turn spiderweb coil will count thirty-five
turns of wire on one side. In order to save
as much space as possible, we first used the
little tube known as Amperite on all of the
bulbs, so as not to have to put a rheostat
on the panel, but we found that it was well
worth while to use a Bradleystat on the
detector bulb and use the Amperite only
on the two audio amplifying bulbs. This
very much improved results, and it will
also compensate for the gradual dying
down of the strength of the little C battery
which we are using as an A battery.

We use the Dubilier Variadon condenser,
which is perfectly flat and not much bigger
than an ordinary dial, and the C battery
fits into a wire framework up against this
condenser. For sharp tuning we insert a
Chelten or a Marco midget condenser,
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which is connected to the Variadon in what
we call parallel—that is, one side of the
midget is connected to one side of the Vari-
adon and the other two sides are connected
to each other.

This midget is a very essential part of
this circuit. The single circuit regenera-
tive set is guilty of a great deal of bodv
capacity and, when you tune in a station
with your hand on the Variadon you will
find that when you take your hand away it
will need a certain amount of re-tuning.

These little midget condensers run so
easily that it is possible to take a stick six
or eight inches long and move the little
pointer around and thus do the fine tuning
with the hand far enough away from the
set not to interfere with its operation.

The two audio frequency transformers
that we used are the well-known Fadas.
The grid condenser is the standard mica-
don with a five megohm Daven grid leak.
Let me just say one word here about these
Daven leaks, and that is that I have been
carrying on tests with them over a long
period of time, and I have yet to find one
which was as much as 10 per cent. off of
the exact resistance that was marked upon
it. This is extremely important to know,

A back view of the set showing the placing

of all the instruments. The dotted line

enclosing the upper left-hand corner shows

where the B batteries are placed and in the

upper right-hand corner the dotted line

shows where the filament lighting battery
i3 placed

because many of the modern complicated
circuits require the most exact resistances,
and it is always well to know just where
this exactness can be depended upon.
There is one feature of this set as we
show it in these photographs that I want

to be especially careful to warn you
against. We wired the whole thing up 'with
square turns and used bare wire. This was
because we had got into the habit of using
this kind of wire, and it also makes the
details of a photograph show more clearly.
We very shortly found, however, that in
this one set you cannot have your wiring
look too fancy and, above all, you must not
under any consideration use bare wire.

In the limited space of a Corona carry-
ing case, the wires must inevitably come
very close together at places, and as this is
a portable set and subject to a good deal of
rough usage, you will be almost certain to
push two of these wires into contact, and
if the wires are bare you are likely to have
a short circuited battery, if not, indeed, a
genuine blaze in your suitcase,

Do all of your wiring on this set with
ordinary bell or annunciator wire and
wherever you have to scrape the insulation
off make the bare part just as short as you
can and cover it over with some sort of
insulating dope such as the red dope that
is called Kellogg’s “Wilbur” Radio Cement.
Every radio fan should have a bottle of this
stuff anyway, as it is a genuine liquid insu-
lation.

You will find it impossjble to use the or-
dinary full-length jacks in a cireuit
mounted in so small a space as this, and so
we are showing three of those very clever
Marco jacks which have quite short blades
and which also have the added advantage
of making soldering unnecessary, as all con-
nections to the wires are made by means of
screws.

We also show a filament switch, and
this, of course, is absolutely essential in a
set of this kind. The switeh can be any
of the standard makes, such as the Bradley-
switch, the Marco, the Cutler-Hammer, or
any of the others which are put out by rep-
utable manufacturers. In tuning the cir-
cuit, you will have t0  (continued on Peac €3

batteries
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mounted and the slings

holding them made of ords-
nary buss wire.
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THIS little kindergarten class has now
p! far enough to permit the
teacher to talk a little bit at this time about
the most wonderful single piece of appara-
tus which we have in our radio set. This
is the vacuum tube.

In fact, I think it is not oo much to
lﬁ that not only is this the most remark-
able piece of apparatus in our set, but it is
the most wonderful single scientific device
that the mind of man has yet produced. I
say this not entirely because of what it is
already doing, but more xiuru'cuhrly be-
cause of the indications it is giving of the
marvelous truths which it is going to re-
veal to us in the future.

So miraculous are some of the promises
that it might even be said that the vacuum:
tube holds out the hope of doubling our
scientific knowledge within a comparatively
short time.

Of course, this kindergarten class is not
yet to talk of these more complex
phases of the vacuum tube. All we are pre-
pared for with the slight foundation which
we have is to find out just what it does in
our receiving set and how it performs its
functions.

We know already that the radio signals
which reach our aerials are extremely
minute and very weak. They are not strong
enough to accomplish very much,. and the
limit of. their possibilities is just about
reached when we operate a simple crystal
set. We have already learned that these
signals come to us in the form of waves.
They are alternating currents—that is,
the wave takes the form of first a posi-
tive charge and then a negative charge
and so on hundreds of thousands of
times a second.

Now these waves have considerable
power when they first leave the trans- -
mitting aerial. In fact, it is perfectly
possible right under a powerful sta-
tion’s aerial to operate a loud speaker
on the strength of these waves alone,
merely using the crystal detector for
what we call “rectification”—that is,
the process of changing these alternat-
ing current waves into pulses of cur-
rent, all going in the same direction or
all positive or negative, as the case
may be.

Now we have all studied ‘in our
school days the effect of light from such

a source as a candle, for
instance. We know that
right within an inch or,
80 of the flame, the light
given by a candle is
quite intense. We also
know that as we get
farther and farther
away from this flame,
the light becomes weak-
er, not in the same pro-
portion as the distance
that we remove from it,
but in the proportion of
the square of the distance. That is to say,
if we move twice as far away, the light is
only one-fourth as strong, and as we move
four times as far away the light is only
one-sixteenth as strong. For that reason,
we very soon get to the place where the
ng"t is not ls‘trong ue:;ugh to enable us to
even a large-si type.

Very much the same thing holds good
with a radio signal and it is easy to see why.

As the signals spread out over the earth
in constantly widening circles, that orig-
inal amount of ene has got to supply
energy to every single square inch over
which it is going and this constant sub-
division of -the energy means that, as the
signals spread outward, there is less and
leas of it left to operate on an aerial and
we goon get to the point where the strength
of the signal is so slight that it is almost
‘impossible to detect it.

In building a modern radio receiving
set, therefore, we are confronted with the
problem of somehow or other taking these
extremely weak signals, and, while still
keeping the exact form of waves as they
were when they left the vroadcasting sta-
tion, to build them up in their strength to
such an extent that they will operate our
loud speakers and give us strong signals
all through our homes.

Of course, there is not sufficient strength
in the signals themselves to do it. Conse-
quently we must in some way or other fur-

ish a source of power in our homes and
then arrange things in such a way that
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these very weak signals will serve in some
way as a trigger to operate this local source
of power. *

We have, as a matter of fact, two
sources of power in our homes. One is the
battery which lights the filament of our
tubes. The other is the battery which we
call the B battery. As a matter of fact, the
B b:httary is the one which gives us our

signals.
You all know that you will get louder
signals if you. use 90 volts of B battery
if you use only 30 or 40, and that
should be perfectly clear to you, because 90
volts furnish a great deal more power than
80 or 40. Consequently, if we can arrange -
things in such a way that these tiny little
signals coming in from our aerials will in
some way control our very strong currents
from our B batteries, we are accomplishing
what we set out to do—that is, we are keep-
ing the wave form of the original signal,
but we are building it up in strength by
means of our B batteries to such an extent
that we can operate our loud speakers.

Now let us see just how this marvel
came about and as we go into it let us once
more recall the things that we have already
learned about that very tiniest mite that
the mind of man knows—the electron, Let
us remember also that electrons are alw:ga
negative electricity and then recall the
fundamental facts that negative n&h
negative but attracts positive. In other
words, like kinds of electricity repel each
other, but unlike kinds attract each other.

With these facts recalled from our nre-
vious lessons, let us now go to the day
when Edison first brought his electric light
to such a state of ection that it could
be used commercially.

In those days, the electric lights were
burned almost entirely by direct current.
Edison, in his long experimentation, noticed
what has been noticed by many of us whose
memories go back to the early days of elec-
tric lighting—that is, that as a bulb grew
old, it began to discolor. There gradually
formed upon its surface a rusty or reddish
brown deposit and Edison started to
study this. His studies led him to no-
tice that there was always a definite
relation between the intensity of this
deposit with reference to the positive
or negative side of the fllament, and this
led him to make still further experi-
ments because it indicated that the fila-
ment was causing this deposit in some

way.

One of Edison’s experiments was to
place inside of the bulb a metal plate
and bring out a connection so that it
could be wired fo other pieces of ap-
paratus. The plate was not connected
to the filament in any way.

Edison then experimented by con-
necting this plate to a battery. His
filament was lighted by one battery,
and as that Was (cemtinsed ea Page 41)
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How Often Must
WePay?

N the February issme of “Radio in the

By PAUL B. KLUGH
of the ot
Breadeasters

N ASTOUNDING imposition in the

matter of multiple taxes on music, col-
lected many times from an unsuspecting
public, has htoly come to light. We say

‘“unsuspecting,” for the manner of making

the public pay, not only once, but time and

again for its music is 80 subtle, that not
only is it unknown, but really unsuapected

This taxation of music centers around
the American Society of Composers, Au-
thors and Publishers, a small organized
group of some three hundred out of a known
list of six thousand five hundred composers,
~ authors and publishers.

The American Society dictates that no
music belonging to its members may be
played in public, unless license’ fees are
paid to its organization. In all justice to
the authors, composers and publishers be-
longing to the American Society, or any
other society, or detached from all societies,
it is no more fair
that a suitable remuner-
ation should be theirs.

members who con-
tribute through writing,
composing or publishing
should be paid for their
work — their creations.

They should be paid well,

but they should be paid

ONCE, and not a dozen

or more times for the

same thing.

Just how often does
the American Society
and its members receive
fees for the same com-
position?

Let us take an abstract
case and cite by way of
illustration the manner
in which this forced mul-
tiple taxation on music
is brought about.

A business man who
lives in a hotel, on his
way to his office in the
morning, passes a street
piano grinder to whom
he gives a few pennies.

‘Part of this money is used to pur-
chase new music cylinders for the
street piano, upon which a tax is col-
lected by some publisher and song
writer.

At the midday respite from work,
the business man pays another tax if
he lunches where music is played, be-
cause it is a fact that the customer
pays -his part of the American So-
ciety tax in the price of the food.

This next tax may be an extreme
case, but, nevertheless, we are inter-
ested in making our picture com-
plete; therefore, if our business man
goes out later for a cup of coffee,
and in the lunch room there is a
coin-operated musical instrument,
then a tax has been paid on the music
roll by the manufacturer. In addi-
tion to this tax, lo and behold, the American
Society claims that the lunch room, pro-
vrietor must pay for public performance.
all of which toll falls upon the customer.
and in this case, our much-taxed and tired
business man pays again.

On the way home from his office, an-
other tax is paid by our business man if
he buys a phonograph record, another if
his daughter buys a sheet of music, still
another if his wife buys a player-piano roll;
and the family frequently does buy all
three.

In the evening our business man pays
another tax for the music played in the
dining room of his hotel, another if he
should drop in to see a motion picture
where music is played, another if he goes
to the theatre which employs an orchestra,
to see a play or musical comedy, and if he
should attend a midnight cabaret he pays
still another tax for the music necessary
to the entertainment as well as for music
incident to the dance

When his hotel bill is presented he pays
another tax if the hotel
has an orchestra which
plays on the mezzanine
floor—and on top of all
this, if our business man
should tune in a station
on his radio receiving
set, and hear a composi-
tion belonging to a mem-
ber of the American So-
ciety of Composers, Au-
thors and Publishers, the
American Society insists
that still another taz be
paid.

The same piece of mu-
stc may have figured in
each instance named—
HOW OFTEN: HAS A
TAX BEEN - PAID!
And this is repeated day
after day by millions of
citizens who do not real-
ize that they have even
been taxed once.

More taxes are de-
manded—and still more
may be imposed. Mr. E.
C. Mills, the shrewd ex-
ecutive head of the
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American Society of Composers, Authors
and Publighers, states that multiple taxes
can be collected upon a song belonging to
his members when mechanically repro-
duced, in the following manner.

It is a fact that when a citizen purchases
a good player-piano word roll of one of Mr.
Mills’ songs, a tax of 12% cents cash goes
directly from the citizen purchasing the
roll to a member of the American Society.

If this citizen takes this roll over to a
broadcasting studio and plays it on a player
piano, and it is sent over the air, then an
additional tax must be paid. Furthermore,
if this broadcast player-piano performance
should be picked up in a place where peo-
ple are publicly dancing, then another tax
must be paid. 9

Thus Mr. Mills actually demands three
taxes upon the same roll, under the condi-
tions described, and we have no doubt that
if he were asked to devote his ingenious
mind to this subject, he could think of sev-
eral more.

Now let us take as an example a phono-
graph record. If a citizen buys a double-
faced record, a tax of 4 cents is paid by
the citizen, but according to Mr. Mills’
reasoning, this tax of 4 cents has purchased
little or nothing in the matter of freedom
in what use is to be made of the record.
If, for instance, the citizen takes his phono-

graph down to the beach and entertains
surrounding bathers, he is in fact giving
a public performance, and according to
American Society reasoning,: this may not
be done. .

This multiplicity of royalties demanded,
of course, must be paid by the public one
way or the other. Now is it possible that

after sheet music, rolls or records have

bought and paid for, the Copyright Law is
to be so interpreted that the purchaser has
only the right to use it in a certain place—
that is to n{e within the privacy and al-
most within secrecy of lm own domicile?
Must his pre verty be under definite restric-
tions and ¢ *ations by a small group of
men? Must t. e taxes be paid again and
again? Did Congress ever intend sach in-
iquitous procedure as this?

The restrictions on music which the
American Society is endeavoring to en-
force are not only (ceatinued ea Page 41
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Langbein-
Kaufman CGrcuit

IN THESE days of public mania for
super-heterodyne and other ten-tube
circuits, I am very glad to be able to pre-
sent an extremely efficient and simple cir-
cuit for those who either do not want or
cannot afford to join the procession into
the realm of multi-tube hookups.

It seems to me that this new tendency
is likely to be very discouraging to the
average man who has no desire to go so
deeply into radio and so I am particularly
glad to have recently run across a very
efficient circuit using some new apparatus
that has just been put on the market.

The photographs and the diagrams ac-
companying this article show the Langbein-
Kaufman circuit as we built it at Station
3XP. We found that it had all of the
desirable elements of a circuit easy to tune,
very satisfactory as a distance getter, am-
ple in volume even on stations a thousand
miles or more away and particularly good
on the quality of music reproduced, espe-
cially as we inserted one step of push-pull
amplification.

The circuit itself with straight audio
frequency amplification would require only
four tubes. As we show it here, we use
five tubes because the second step of ampli-
fication, being the push-pull system, re-
quires two tubes for the one step. This is
well worth while, however, because of the
greater clarity of signals produced by this
method.

Summarized, this circuit consists of one
stage of what we call “tuned plate” radio
frequency amplification, detector, one stage

RADIO IN THE HOME

Below—Looking straight down on base-
board showing apparatus arranged
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A three-quarter view of the
set from the rear

of straight audio frequency amplification
and one stage of push-pull amplification.

The circuit just as given here will work
with any of the tubes now on the market.
1 am presenting it with special recommen-
dation for the man who lives twenty-five
miles or more away from a powerful broad-
casting station, where extreme selectivity
is not so essential as uniform performance
and dependability coupled with beautiful
reproduction and ease of tuning.

For the farmer or the man who is spend-
ing his summer in the country or at the
seashore this is an ideal circuit to use with
the so-called dry cell tubes, using the Edi-
son primary cell instead of the dry cells.

1 speak of this feature because so many
farms and camps are at considerable dis-
tance from even the country stores and it
is not always convenient to replace worn
out dry cells.

The Edison primary cell is totally dif-
ferent either from the storage battery or
the dry cell.

This cell is in a glass jar and the solu-
tion is easily made by anybody by merely
emptying a tin can of powder into water
and letting it dissolve. This gives a fine
strong current over the entire length of
the life of the solution and when one solu-
tion is dead, it is simply dumped out, fresh
powder is mixed in with fresh water and
the cell is ready to begin its life all over
again. This makes the Edison cell ideal for
use on the farm or in the camp because the
powder can be shipped by parcel post and
the problem of charging is entirely done
away with. It also has the great advan-
tage of being just as good and as strong
and as steady in its flow of current during
itg last hour of life as it is during its first
hour of life.

These cells are particularly adapted to
the 199 or 299 tubes, the 11 or 12 tubes or
the A tubes. Any of these tubes can be
used in this circuit with no change what-
ever in the hook-up or in the apparatus,
providing the correct voltage of battery is
used on the filament.

The new piece of apparatus which this
circuit introduces is a very beautifully
made tuning unit which the Langbein &
Kaufman people call their VT.256. This is
virtually a variometer with an untuned
coil of wire bank-wound on the outside of
it. This untuned coil is connected in the
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plate circuit of the radio frequency ampli-
fying tube and really becomes a tuned cir-
cuit because it is so closely coupled to the
variometer that the tuning of the variom-
eter really tunes the plate circuit also.

The first instrument used is a vario-
coupler. We show in these photographs
the “space wound” rotor put out by Lang-
bein & Kaufman, but we found that on
the higher wave lengths, using only a .0005
condenser, there was not quite enough
wire on the rotor and so we inserted a 35-
turn honeycomb coil in what we call series
with this rotor. That is to say, we con-
nected the binding post of the rotor which
would ordinarily go to the variable con-
denser and the potentiometer to one side of
the honeycomb coil and we connected the
other side of the honeycomb coil to the
variable condenser and the potentiometer.
This gave us an added lot of windings in
the circuit with the rotor and made the
Kellogg condenser cover the entire brand
of broadcasting wave lengths beautifully.

If you use the standard variocoupler,
which has more turns on the rotor, you will
not need this honeycomb coil.

The inclusion of a potentiometer in this
eircuit is not absolutely necessary, but we
found it desirable on certain distant sig
nals, as a slight adjustment of it seemed to
bring them in with greater strength and to
clear them up.
This potentiome-
ter will not often
be used. Once you
have it set at the
place where it
brings in the ma-
jority of signals
with greater
strength, you will
not have to touch
it much except
every now and
then a .slight
movement to clear
up the signals.

This eircuit as
we give it here in-
troduces another
very beautiful bit
of radio apparatus
which is new to

the market. 1 refer to the Calvert knock-
down cabinet. I am showing it in the illus-
tration in the form in which it came to us,
all taken apart and folded up neatly in
tissue paper in a box, and I am also show-
ing it put together with a_screw driver
ready to slip the set in.

This box can be put together merely by
inserting screws in the nickle strips, which
are all cut to fit the corners and hold them
together, and the result is a cabinet not
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only of most pleasing appearance but of
great ruggedness and strength.

With a Mahoganite panel for the front
and Mahoganite dials, set off by the well-
known Pacent rheostats and potentiome-
ters, this makes about as fine looking an
outfit as we have yet put together at Sta-
tion 3XP.

For the push-pull stage of amplification
in this particular sct, we used the Como
push-pull transformers. Any of the other
standard push-pull transformers which we
have previously described in this magazine

can be used, how-
ever. These trans-
formers are the
All-American, the
Modern and the
Rubicon. The
hookup is the same
for all of them.
You will notice
that there are two
places in this set
where a fixed con-
denser is used
with a variable
leak. One of these
places is in the grid circuit of the detector
tube and the other is across the primary
of the first audio frequency transformer.
Not knowing just which tubes you are
going to use, I would advise you to put in
hoth of these places the new Daven double
mount which has clips for the easy removal
and insertion of various leaks and con-
densers. This will make it perfectly easy
for you to change condensers and leaks and
experiment until you get the best results
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for the particular tubes and transformers
that you are using. If you are going to use
199 or 299 tubes in this circuit, the B bat-
tery voltage for the detector should be 45
instead of the 22 shown here and for the
amplitiers it should be 60 instead of the 90
shown here. The C battery should be

variable from 415 to 9 volts.

You notice that we have two bindjrig
posts for the C battery and the B battery
in this set, but this was merely for conven-
ience and to avoid the necessity of having a
very long lead of wires inside the set.

Above — The Cal-
vert cabinet as it
comes knocked
down. Center—
The cabinet ready
for the set to be
slipped in and how
the lid slides out.
Below—Completed
set mounted in its
cabinet

WHAT IS—WHY IS
A GOOD CRYSTAL?

N()T long ago, I happened to tune in Station
WFI, Strawbridge & Clothier, Philadelphia,
and canght one of the best talks on erystals that
I have ever heard. It was given by W. M. Foote,
and I immediately wrote and asked him if he would
not let me have a copy of the lalk for publication
in RADIO IN THE HOME.

My, Foote has very kindly complied and I am
printing the speech heve. H.M.N.

HROUGHOUT all ages the pleasures
and entertainment of man have come
to him from many sources. In the days of
our remote ancestors the music-lover went
to the surging waters for his symphonies
or his jazz. Our nearer forefathers made
friends of their books, and found their ser-
mons in stones.

It is left for us of the twentieth century
to receive at least some of our gaiety,
beauty and inspiration through certain
stones which we call crystals. It has been
the work of our laboratories in the last
couple of years to collect and test some-
thing like one and a half million crystals.
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from. which have been selected a round
half-million for use in radio.

These crystals have performed the
friendly service of making many friends
for us. The fan who has devotedly
washed his dearly beloved crystal oftener
than he has scrubbed his baby brother will
surely sympathize with my sentiments.
But it is not all sentiment either, for scien-
tists tell us that if we really knew all about
atoms, we might
find differences in
the sulphur atoms
of our crystal, just
as we find differ-
ences among folks.

The best and
most widely used
kinds of ecrystals
are natural pyrite
and natural ga-
lena. Pyrite is
sold under a dozen
different trade
names: It may,
however, be easily
recognized by its
hardness as
it cannot
scratched with a
knife. It is very shiny and is always of a
brassy or golden yellow color. Tt is a mix-
ture of ordinary sulphur and iron.

Galena is easily recognized by its soft-
ness, being very easily scratched with a
knife. It is often of flat squarish shape
and is always glistening bluish black in
color. It is a mixture of sulphur and lead.

The element silicon is an artificial prod-
uct, being made in the electric furnace. It
looks like galena, except that it is never in
perfect squares; also it is very hard. An
extra-thick cat-whisker must be used on
silicon and it is not as loud as pyrite or
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galena. Different pieces of crystals, like
metals or persons, tire more or less easily.
We have proved that the most sensitive
galena very noticeably weakens in five or
gix minutes of scratching with a cat-
whisker. This effect is probably due to
two causes. The first cause is the electrical
charge sustained, and may be a sort of
electrical fatigue. Give the tired crystal

the rest cure for a day or two, and it will

Looking at the Langhein & Kaufman set directly from the rear showing the placing of
the apparatus or both baseboard and panel

partly recover. The other cause of desensi-
tization is due to abrasion, or permanent
wearing away of the crystal surface. The
extra large crystals introduced last year
have the real merit of larger area, and
therefore longer life. When two galenas
are equally sensitive over their entire sur-
face, their electrical endurance varies
according to their area.

Which is the best, pyrite or galena?

It is much a matter of taste, provided a
cat-whisker is used. Certainly there is
nothing louder in volume nor purer in
musical tone and clarity of speech than a
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light contact on the best galena. But galena
tires much quicker than pyrite. Its soft
surface may wear out in time, whereas
pyrite is hard, and seems to have. greater
electrical endurance.

It is significant that all the- best fixed
detectors contain pyrite. For such devices
the superiority of pyrite is very marked,
because it withstands the high B battery
voltages of reflex circuits most satisfactor-
ily. Fixed detect-
ors are usually
designed to hold a
metal contact
firmly and. perma-
nently on the crys-
tal. This is another
reason for using
pyrite in fixed de-
tectors, as it recti-
fies well under a
relatively thick
contact with a

spring  pressure,
whereas galena
"' works best with

the most slender
contact and light-
est pressure. The
radio school’s au-
dibility tests, which I shall speak of again,
showed eight makes of pyrite to average 50
and ten makes of galena to average 64 on
the audibility meter. This confirms the
general knowledge that galena is louder
than pyrite.

If constant dropping of water wears a
stone, so a constant electric discharge
through a single microscopic spot on a
crystal fatigues it more quickly than if you
shift the contact to another point. If the
fixable or adjustable type of detector is
used, the spot may be changed.  The pop-
ularity and efficiency (continoed on Page 30

LANGBEIN- S5
KAUFMAN = &

Tuned Plate
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GOODREAU’S SPIDERWEB

By W. FRANCIS GOODREAU

WITH the coming of spring, the dyed-in-
the-wool radio fan is on the lookout
for a good portable receiver. Having re-
ceived entertainment via radio all through
the winter months, he is loath to give it up
with the approach of warm weather, even
tho h there are many other pleasures in
he can take part.

Spend the day as heé will, in boating,
swimming or fishing, when evening comes
he turns to radio for entertainment. Spring-
time, evening and radio! What a wonder-
ful combination!

Having settled the question as to
whether or not radio will be used on his
vacation, the decision usually being that it
will be used, the fan turns his attention to
the type of set that will be most suitable.
For summer use the portable set is the only
thing, but there are many types of portable
sets. Which shall he use?

A loop receiver is usually selected by
those who intend to use radio in boats or
machines, but the camper prefers something
different if possible. With this in mind, I
have designed and built a portable receiver
which I now describe. The set is a complete
receiver, ,and though it is only six
inches by five inches in size, it is not
a toy. It will work on antenna alone,
ground alone, or antenna and ground
together. It is selective, and receives
well on distance.

During tests of this receiver, I
have heard on antenna alone or
ground alone Station KDKA, which
i3 over 600 miles from Providence,
R. I, where the set was tested. With

Here is a set which Mr. Goodreau has
designed particularly for the vacationist
this summer. It is adaptable to the auto-
mobile or the camp. Mr. Goodreau him-
self will soon start out in an automobile
on a special mission for RADIO IN
THE HOME making some investiga-
tions for us in the farming districts, and
he is going to take this set with him. We
felt that it was so ideally adapted for the
needs of the average summer vacationist
that it was well worth printing this far
in advance so that the reader can get it
ready for the summertime. A N

antenna and ground together, have heard
Station WTAM at Cleveland, Ohio, and Sta-
tion WDAP at Chicago. The music was
clear, but not as loud as it would be on a full-

Above is a view looking directly down
upon the baseboard showing how the
spiderwedb coils are placed so that
part of them come underneath the
variable condenser. To the left and
right are rear views showing the
placing of the various instruments on
both panel and baseboard

PORTABLE SET

Here is the whole Good-
reau Portable Set with
batteries, phones and
everything

size receiver. To build this receiver you

will need the following parts:

1 Radion pane), size 6x5x3-16 inches.

1 Base, same size, may be of wood or hard
rubber.

1 Variable condenser, capacity .0006 mf.,
23-plate.

1 Pacent or other 30-ohm rheostat.

1 Socket for UV199 tube.

1 UV199 tube.

1 Dubilier grid condenser, type 601-G, ca-
pacity .00025 mf.

1 variable grid leak.

1 Spiderweb coil, 100 turns.

2 Spiderweb coil frames.

5 Binding posts.

2 Brackets for mounting panel.

1 C battery to light filament.

1 Small size B battery, 2214 volts.

Having secured all the parts needed, we
will now start the construction of the re-
ceiver.

The first thing to be done is to prepare
the spiderweb coils, of which there are
three. The 100-turn coil can be purchased
all ready wound; the other two must be
wound by hand. As there is nothing we can
do with the 100-turn coil, we will set that
aside until needed and start winding the
other two coils. The first coil will con-
sist of twenty turns of wire, the wire
being No. 26 D. C. C. This D. C. C.
means simply double cotton-covered
wire. To wind this first coil place one
end of the wire in one of the slots in
the coil frame, leaving about six inches
of wire free, then wind twenty turns of
wire on the frame close together, after
which cut the wire, leaving six inches
free as you did before. As you count
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GOODREAU
Spiderweb Portable Sety

the turns on one side of a spoke, don’t for-
get that theye are just as many turns on the
other side. For this coil, count ten on one
side. You should now have a spiderweb coil
wound with twenty turns of wire and hav-
ing six inches of wire free at each end. This
completes this coil, s0 we will put that with
the 100-turn coil and wind the third coil.
This coil consists of sixty turns of wire,
but is tapped at the twentieth turn, that is,
wind twenty turns of wire on this coil as
you did on the other, then take a tap by
making a loop in the wire, twisting it for
about six inches and then wind forty more
turns of wire on the coil as close to the first
winding as possible. You should now have
a coil of wire containing sixty turns of wire,
with a tap at the twentieth turn. This com-
pletes the winding of all the coils needed.
We are now ready to drill the panel and
mount the parts on the panel and base.
First we will drill the holes for our binding

posts.

On the left-hand side we will need three
holes, two in the upper left-hand corner and
one in the lower left-hand corner. On the
right-hand side we have two holes for
binding posts; these are in the lower right-
hand corner.

Next comes the variable condenser,
which may be plain or vernier. In the pic-
tures we show a s Signal which was used in
this set, but any good condenser will do. A
Dubilier Variadon was also .tried in this
circuit and worked quite well, also saving
quite a little space. We will mount the con-
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When uxing antenna or ground alons, connect at
this point. When using both antenna and ground,
connect as shown to primary coil

1 Twenty-turn coil.

2 Sixty-turn coil.

8 Tap at twentieth turn.

% Inside end not connected.
5 One Aundred-turn coil.

6 Rotor plates.

7 Stator plates.

Here is a full size form which will enable you to
eut out your spiderwebd coils. It is given because
very few peopls know how to divide a circle into an
uneven number of spokes. To use this form, sim-
ply trace it with a piece of tracing paper and then
transfer this tracing to the heavy piece of card-
board or insulating material which you are going
to cut out as a form for winding the spider web

TuRre
INSIDS END LEPT
FREE

L Goodreau Spiderweb Portable Set

denser on the left-hand side of the panel-as
near the binding posts as possible without
touching them.

Next to the condenser we will mount the
Pacent 30-ohm rheostat. We ‘have com-
pleted the panel now and we will go on to
the next thing, which is to mount the rest
of the parts on the base.

First let us driil a hole through the cen-
ter of each spiderweb coil form and then
diill a hole in the base, in such a position
that the spiderweb coils may be fastened in
position on the base with a small screw and
nut. The coils should be partly under the
variable d and should be fastened
to the base in the following order: first the
100-turn coil, next the twenty-turn coil and
last the sixty-turn coil. Make sure. the
ends of each coil are free and then fasten
the coils firmly to the base with the screw
and nut.

Next we will mount the grid condenser
and leak. Mount these in position shown in
pictures, and fasten to the base with small
screws and nuts. Next (gentinmed 0n rage ze)
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OW that summer is once more
approaching let us start right
away to get rid of one of the super-
stitions most harmful
to the spread of radio.
This superstition is
that a radio aerial in-
stalled upon a roof ex-
poses the house to
extra danger because,
according to the ig-
norant, it “attracts”
lightning in the sum-
mertime.
Let's get this thing
straight right here and

tion is not only an

evidence of ignorance,

but it is really a statement which is
just exactly the opposite of the
facts.

It cannot be stated too emphati-
cally that, on the contrary, a prop-
erly installed and grounded aerial
is the best protection against
lightning that science has yet
evolved.

1 am showing on this page a
number of sketches which will give
a fairly complete and comprehen-
sive idea of how an aerial should
be installed to meet these condi-

tions. Let us take

this aerial installa-
tion up first and
then discuss the
matter of lightning.

Running up and
down each side of
this page you will
see two poles which
represent the aerial
mast. On the left
hand side, at the
top, you will see
marked A a pulley
which is fastened
permanently to the
top of one mast. The

halyard or hoisting
BRACH rope for the aerial

M

ARRESTER  ryns through this
pulley. Nothing is
better

now. This supersti- ‘:(RERYi_:S;-‘QENRE instead of breaking something

ficiently heavy to keep the aerial pulled
taut all the time. The advantage of this
is that when strong winds blow in either
summer or winter and put a
dangerous strain upon the
aerial, so that, if everything
were made " fast, something
would have to break, this
weight will be lifted and the
halyard will run through the
pulley at A and as soon as the
strain is off, the weight will
pull the aerial taut again. In
other words, it acts as a
spring and any undue strain
will simply pull the weight up

and as soon as the strain is
over the weight will naturally
drop again and the aerial will stay
taut. Such a weight should be on only
one side of an aerial installation.
The upper end of this halyard is
tied through one eye of the strain in-

sulator marked B. The other eye of W
this strain insulator has the freeend of 3
the aerial passed through it and aknot Q
is tied so that this is a permanent con- T
nection at this point. This B is the
free end or (s}
tl;e"{ar end . ey _
o e insu- 2
lator. f A K é
Follow the

aerial wire
along and
e i e
another
strain insu-
sulator

C

Bk ! 0 .
#ghfnmé aDanger ?Nota Bt

i
Nl

HOLE FOR  BOARD SET
LEAD IN IN WINDOW
FRAME

strand of wire so that the
wire from C on down /.,
the lightning switch is sim.

ply a continuation of the
wire from B. In ‘other
words, you have one” con-
tinuous wire beginning at
the insulator B on the left,

-~ passing through the eyelet
E  of C and on down to fasten
to the insulator at E and
then on down until it ends

by being held fast under a
screw head of the switch-
blade at G. Both at C and

at E it is merely passed

J through the eyelets of the
insulators and is bound
fast with
string or an-

= - H other piece of
11\ wire.
G ____2 The - insula-

r tor E, which is
LIGHTNING s tennd, 115 8

ARRESTER  },0k in the

FLOOR
e o=

marked C over near the
right-hand side. This C,
at its right, is fastened to
another length of window
sash cord which passes
through the pulley B and
on down the mast and

is made fast at the
point that is COLD WATER
marked N.  PIPEIN CELLAR

L

for this hoisting rope
than window sash cord
and this can be bought at
any store dealing with

If you have
put a weight at the bottom of
the left hand pole, you will

hous e furnishings. or || I-INCH PIPE CAP not need a weight at this point

hardware.

Down at the bottom of
the pole on the left hand
side you will see that this
window sash cord is fas-
tened to the pole at the
place marked M. As a

and the halyard can be made
fast. It does not matter at
which pole you put the weight
just so long as you use it to
relieve the aerial of the strain
in windstorms.

Now let us go back to the

matter of fact, it will be I~INCH PIPE POINT ingulator C. Before the aerial

very much better in all

is hoisted, the length of it is

cases not to fasten this KEYSTONE laid out on the ground and

halyard at this point, but

the aerial wire is passed

to hang to the halyard a GROUND through the eyelet at C and
heavy weight or a bucket FITTINGS the two sides are wrapped

of sand which will be suf-

around with string or another

wall at F; is

merely to keep the wire tight
from E up to C in order to
keep the aerial and lead-in
from swaying in an ordinary
breeze. The wire can be loose
from E down to G, as this will
be only a short length, but it
must be kept well away from
all walls. In fact, your

AR ...

1 down-lead from the
aerial must never
be nearer than one
foct to any wall or
roof. This is an im-
i portant thing to re-

member, as walls and
roofs absorb a great deal of the
energy which is caught by the
aerial.

At G we have the ordinary type
of lightning switch. The law does
not absolutely require this, but
does require a lightning arrester
or protective gap, as it is some-
times called. Whether the law re-
quires a lightning switch or not,
take my advice and be sure to in-
stall one and when you are mnot
using the set, always have the
switch-blade  (continued vn Paxe s2)

. ey
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" TILAMENT END
’DEAD

[

The coils are cor-
reetly méunted
when the end
which connegts to
the grid or grid
condenser are
farthest from the
panel. The effect
of the hand is not
exerted on the
front end of the
winding since it
is at ground po-
tential

— »

ERE'S an article that will solve the difficulties of

nine out of ten radio novices. Don’t you hate that
annoying hand capacity effect in your set? n't you
eel like suyink things you ought not to when, as you
take your hand away from the act after tuning in an
elusive distant stution, you lose the signal entirely and
find that you have to keep your hand up agalnat the
dial in order to retain it?

You have, of course, been toid that you should
shield the panel of your set. Hers, however. Mr. Foote
shows that shlelding Is a cumbersome and unscientific
method of doing away with this trouble. He shows you
what you ought to do and what you should have done
in the first place.

Read this article; It I» one of the best that we have
a. H M. N.

By BRAINARD FOOTE

IN THE old days we used to do a good
share of the tuning by holding one hand
in the air somewhere near the front of the
radio set and waving it back and forth to
get the “squeal” near the point of silence
and to hear the words and music from a
far-off weak fellow. This “vernier” tuning
method became objectionable, as it was not
a sure plan unless one's hand was as steady
as a rock. Therefore various schemes arose
whereby “hand capacity” was to be done
away with.

The most common recommendation was
that of shielding the back of the panel. A
large sheet of tin-foil or sheet copper was
cut to the proper size and fastened in be-
hind the instrument board. Then came the
laborious process of fitting the sheet around
the shafts so these wouldn’t touch the
shield, and of cutting holes for the mount-
ing screws of condensers and other tuning
devices. And when the shield was com-
pleted and the set again put into operation,

Don't, Shicld-Wire Up Correc

it was found that the hands still exercised
no small amount of tuning effect and that,
while less serious than formerly, hand
capacity remained in considerable degree
as an annoyance. What was wrong?
Merely some unintentional errors in the
mounting of some of the tuning instru-
ments to the panel and
the improper wiring of
the others.

The answer to the
mounting question is to
be found in the fact that
all points in the receiv-
ing set are not equally
sensitive to the proxim-
ity of some part of the
human body. This may
be easily verified by any
ome.

Merely touch the fin-
ger to different wires in
your set, and you will
discover that while this
causes howls and squeals
in some places, com-
pletely tunes out a sta-
tion when your finger is
upon other wires, there
are a good many points

Hlustrating hand capacity
with the variable condenser.
The dotted fixed condenser
indicates the capacily of the
hand with respect to the
shaft of the condenser

(SENSITIVE)

FIGILRE
ONE~

where your finger causes hardly any
change in the reception.

Obviously, then, it would seem advan-
tageous to keep these “sensitive points” in
the background, and to place only the “dead
points” near the front panel, where the
hands are likely to approach. A radio re-
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ceiver- assembled with this distinction in
mind may be handled at will, and no detun-
ing worth mentioning will result when the
hands are pressed against any dial or any
part of the panel.

While on the subject of shielding versus
mounting, let us consider whether or not
shielding is detrimentsl in any way. In
the audio amplifier, where shielding isn't
of any use any way, the shield can cause no
trouble, for there are no radio frequency
currents flowing. But there are radio fre-
quency currents flowing in the tuning in-
struments in which the detector or radio
frequency amplifier tubes are concerned.
Assume that there are two condensers
and related tuning coils of a radio
frequency amplifier placed about four
inches apart, with their coils carefully
put at the prescribed angle where in-
ductive coupling is eliminated. Then
we perhaps place a shield between the
condensers and the panel. Aren’t the
two condensers in close ‘“capacitive”
relation to the shield, and through
the shield to each other? This fact
constitutes another serious objection
to the shield. And even in a plain
regenerative circuit, a shield may
cause unwanted capacitive feed-back
between grid and plate circuits.

Tuning instruments should be
considered separately in studying
them for the best method of connec-
tion. Let us take up the coil first.
Figure 1 illustrates a tuning coil,

Rear view of the tuning circuits of a tuned plate
receiver made for short wave lengths, where hand
eapacity is a_serious objection. Note that all the
“sensitive’” points are at a dirlance from the panel

tapped also, and shows how near the hand
may come when a condenser or other dial
is being manipulated. The coil has one end
connected to the grid condenser and the
other end to the vositive side of the fila-
ment circuit. If the end which goes to the
grid be placed next to the panel, it will ob-
viously be easy to bring the hand close to
the grid end, and the grid is the most sensi-
tive point in the whole receiver.

The body has a certain capacity with
respect to the earth, which is in turn elec-
trically connected to the ground post of the
set and to the filament wiring. Therefore,
when the hand is brought near the grid end

RADIO IN THE HOME

of the coil, the effect is the same as though
a small condenser were connected in shunt
to the coil. Naturally the wave length of
the circuit goes up. Hence we must keep
the hand AWAY from the grid end of the
winding.

The coil of Figure 1 is connected in cir-
cuit in such @ manner that the grid or sen-
sitive end is al the back and at a distance
from the hand

Similarly, the hand comes near the in-
ductance switch and hence very close to its
metal shaft, which extends well up inside
of the knob. Following the same line of
argument, we can realize the necessity for

DS IN REAR

]imu.s LEA

Front of the set shown in Figure 3. The only aen-
sitive pofnts on the panel are the twa outside bind-
iny posts at the top, and the hands do not come
near them. The xwitches are on the “dead” side, too

connecting the inductance switch on the
filament or “dead” side of the circuit, and
having the grid end connected to one of
the taps.

In a single circuit set, the inductance
switch should always connect to the ground
for this very reason.

Now then, we come to the variable con-
denser—one of the most prolific causes of
hand capacity effects. In Figure 2 the ease
with which hand capacity troubles may
occur despite panel shielding is clearly
illustrated. The dotted fixed condenser
symbol represents the capacity existing be-
tween the shaft of the condenser and the
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hand. Note how far into the dial the shaft
of the condenser projects and how close the
hand may then come to the shaft. Of
course, the rotor plates are directly con-
nected to the shaft and for this reason the
rotor plates of a variable condenser are
more sensitive to hand capacity than the
stator plates.

The variable condenser showld always be
connected with ils rotor set of plates on the
filament or “dead" side.

Now the fixed plates, since they go on
the grid or sensitive side, may be affected
by hand capacity. Hence the further away
the fixed plates are, the less will be the hand
capacity effect. The very best type
of condenser, from this point of view,
is one in which the end plate is of
metal but not connected to the fixed
plates at all. This end plate is
grounded to the filament circuit and
thus to the rotor plates.

To insulate the ordinary variable
condenser from. the capacity of the
body, a circular sheet of aluminum,
tin-foil or brass is cut to a diameter
somewhat greater than that of the
fixed set of plates, and having a hole
in the center slightly larger than the
shaft. This is tacked or glued to the
panel, or held there by a screw and
nut, and the sheet is grounded by a
wire running to thie filament circuit.
Many manufacturers employ such a
shield in their apparatus. Let us pro-
ceed now to the combination of coils

WIRES
NEAR
HANDS

Circle—This type of variometer is not troubled by

haud capacity. The [ront shaft iz not a part of

the circuit, and the rotor leads come out at the
rear

and condensers in a receiving set. Figure 3
illustrates a sample outfit in which the tun-
ing coils for grid and plate circuits are
placed outside of the tuning condenseérs.
The photograph shows with fair detail just
where the connecting wires are placed, and
combines the suggestions of Figures 1
and 2. Incidentally, this is the set built to
illustrate my article on - short-wave re-
rception published last month in this maga-
zine.

In mounting any tuning apparatus, the
ideas contained in Figure 8 should be ad-
hered to in order that the adjustment will
not be upset by the (cominued on Pase t9)
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By N. A. FEGEN

HE Chicago Evening Post said of Station
WJAZ, “It is very much in the public
eye. It fills the eye and the mind and the
ears, too, for that matter, of Chicagoans,
because it is such a powerful station that
only a small percentage qf receiving sets
can tune it out and pull in other stations
while it is on the air. It is in the public
eye, ear and’ mind of the great outside
world, for the very reason that makes it a
subject of much adverse comment locally—
because it can be heard everywhere and
anywhere, when other stations refuse to
‘come in."”

Station WJAZ, the Zenith-Edgewater
Beach Hotel, exercises its dominion of the
air from its stronghold a few miles north
of the heart of Chicago, where it rears its
brick and mortar self majestically and high
up in the air, and peers with friendly win-
dow eyes in all directions.

It is right at the lake with the watery
expanse of many miles to the northeast,

RADIO
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east and southeast. No obstacle to radio in
these directions. And whatever the inter-
ference on the land side, it is slight, because,
as has been said, the hotel holds its head
high above its neighbors.

Alongside the lake, which some one has
called “the ballroom of the winds,” one
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might imagine it subject to varying moods
of these servants of the weather. Whether
soft winds fan or strong winds buffet,
whether its environment is peaceful or
stormy, Station WJAZ remains undisturbed
—pleasant and kindly. From its Crystal
Studio issues music and song and entertain-

At the top is a view of the beautiful
Crystal Studio of Station WJAZ, Edge-
water-Beach Hotel, Chicago, Il. The
oval shows a portion of the operating
room with the apparatus used in the
broadeasting of their programs. To the
left is the Crystal Studio as seen from
the Colonial Room of Station WJAZ
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Above i3 a view of the generator
room. To the right is the trans-
mitter and at bottom of the page
13 the antenna of Station WJAZ

ment to beguile the leisure of mil-
lions of radio fans who depend
upon its daily ministrations. Its
influence extends thousands of
miles in each direction. It is one
of the greatest sources of enter-
tainment in the world.

When, during the Chicago Radio
Show, a listener’s vote was taken
by the three largest Chicago sta-
tions to determine in what degree
the different kinds of radio enter-
tainment were desired by the radio
public, Station WJAZ polled
170,699 votes out of a total of
263,410. There were responses
from every State in the Union;
from ships at sea; from Central
America, South America, the
Yukon and Eskimo Land, and now one
from Mr. Roberts, the American Vice
Consul at Samoa, 7300 miles away—
twelve degrees south of the Equator, in
the Western Pacific.

Every Wednesday at midnight Sta-
tion WIAZ sends word to Dr. Donald B.
MacMillan of the North Pole—but that’s
a little ahead of this story. Let us first
get a close-up of Station WJAZ. The
MacMillian episode will come later.

Let’s walk through the 200 feet of
sand on the north of the Edgewater
Beach Hotel to the low roofed building
hugging the waterfront and housing the
electrical apparatus of the station. And
then let us go through the beautiful crys-
tal room where the artists sing and play
and speak to the unseen audience of
15,000,000 people.

WJAZ is owned and operated by the
Zenith Radio Corporation, makers of
Zenith receiving and transmitting ap-
paratus. As far as the location of the
station is concerned, there is nothing left
tobe desired.It is away from the gridiron
of downtown buildings, whose metal and
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electricity tend to rob radio of its energy,
and from which the other Chicago stations
are struggling to escape.

No expense on labor was spared in the
equipment or in the installation. A glance
through the building where the mysterious
looking apparatus is kept under close sur-
veillance, and another glance through the
studio, will establish the fact that the idea
back of it all was not how little to spend on
the station, but how to make it excel.

On the way to the detached building, 500
feet north of the hotel, where the energy of
Station WJAZ is stored, and set in motion,
one's eye is attracted by the oddly shaped
antenna reaching high upward in all direc-
tions and looking for all the world like an
immense web of which the spider is the
building at the lower end. There are nine
wires, each 130 feet long, suspended high in
the air.

Inside the building, one expects to find
machinery in size and complexity to equal
the mammoth newspaper printing press. It
is not a little surprising, therefore, to dis-
cover outside of the very large and power-
ful motor generator, a rather simple layout
of mechdnical contrivances. There are some
large vacuum tubes and a few cables and a
few pieces of peculiar looking machinery.

. We don't know what these mechanical de-

vices are called and our guide does
not volunteer any information.
When we make bold to ask him, he
explaing in involved radio termi-
nology altogether unintelligible but
serving the purpose of putting a
stop to further questioning for the
time being.

But there are a lot of interesting
pictures on the wall, bearing testi-
mony to the strange history of the
evolution of radio and of Station
9ZN, the alias of WJAZ, but really
the first call letters by which the
station was known. The buzz and
whir of the motor is all the external
evidence of the functioning of the
station. One wonders how in the
world the simple equipment can send
radio waves a half dozen times
around the globe in the short space
of a second. (Continucd On Pago 30)
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sS #at Iterference

OTHING i¥ more important to the
average broadcast listener of today
than the development of some device
which will really eliminate most of the
interference which so constantly spoils
our reception of programs. Qut at Sta-
tion 3XP we must have tried out at least
fifty “wave traps” in a long continued
attempt to find just the device that we
were looking for.

For the last six months or more,
almost every radio magazine and every
radio section of a newspaper has been
full of different diagrams for this pur-
pose. We have tried out every one that
we have seen and have still not been
satisfied.

Last month I received a letter from
Walter D. Fuller, secretary of the Curtis
Publishing Company, which offered me
a new idea and upon trial we imme-
diately found it to be by all odds the
best interference eliminator that we had
used. Mr. Fuller’s letter follows:

My dear Mr. Neely:

I had a radio experience lately which
may be of interest to you. I have a
home-built neutrodyne set using the
Freed-Eisemann hookup, which is ex-
ceedingly satisfactory. I have, how-
ever, had trouble in separating New
York from Philadelphia stations and in
separating the 360-meter stations.
Therefore I recently tried a wave trap
as sketched on the reverse side of this
sheet.

This assisted materially in relieving
the situation, but it accomplished two
other things which are of even more
importance.

I had found it impossible to tune in
stations under about 300 meters due to
the length of my antenna, yet I did not
like to reduce this length because it de-
creases the volume of signals. I tried
two antennas, one short and one long,
but found that when the_set was neu-
tralized for one it would squeal on the
other and vice versa.

Then I tried a condenser in the an-
tenna lead and also in the ground, but
this also caused a squeal unless spe-
cially adjusted. It also decreased the
volume of signals materially.

The use of this wave trap makes it
possible for me to go down below 200
meters with no squeal. It also seems to
assist in the balancing of the set and
makes it much more satisfactory. It
seems to take out some of the extrane-
ous noises.

The trap itself is not new, of course,
but I had not heard of its application
along the lines mentioned before and
thought you might be interested.

The fifty turns are wound on a bake-
lite tube three inches in diameter with
No. 22 double cotton-covered wire. The
six turns are single flexible lamp cord
and are wound directly on top and in
the middle of the fifty-turn coil.

Very truly yours,
WALTER D. FULLER.

This wave trap as given by Mr.

Fuller might be called a “suppressor”
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Above is tha wave trap as we made it with

the RatAbum condenser and container. The

photograph shows clearly how the forty

fve turns of cottom-covered wire were

wound on first and the siz turns of the

lorge stranded wire were wound over
toy of it

=
e
-
-
-
-
-
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Another form of the wave trap spoken

of in this article. Here the variable

condenser is mounted high above the

eoil so asx to be kept away from the
magnetic fiel

or “silencer.” Tt will almost entirely
suppress or absorb signals on one cer-
tain wave length at one certain setting
of the condenser and it can be accurately
logged so that you will know exactly
where to set the dial to suppress KDKA
ar KPO or WOAW or WJIAZ or any of
the other stations.

It suppresses only one wave length
at a time and has no effect whatever
upon any of the other wave lengths
when it is set at that particular adjust-
ment.

T am not giving the usual schematic
diagram of this set because the trap is
so simple as to make a diagram unnec-
essary. Mr. Fuller used fifty turns of
coil around a three-inch tube and used a
43-plate condenser.

It just happened that we had no
tube exactly three inches in diameter in
our laboratory and so we hunted around
for the nearest size to it that we could
find. I also wanted a tube of such a
size that I could set a variable con-
denser in it, and, in looking around on
our shelves, we ran into an interesting
combination.

We found on our shelf a Rathbun
23-plate condenser in its original round
pasteboard box. It struck me at once
that this was the ideal combination, be-
cause the box itself made the form or
tube around which the coils of wire
could be wound and the condenser could
be mounted through the bottom of the
box. This Rathbun condenser requires
only one hole for mounting and so the
entire combination made an ideal wave
trap.

This congdenser box is three and one-
half inches in diameter and so we put
on only forty-five turns of the No. 22
double cotton-covered wire.

Just here let me explain one feature
of the wave trap which we stumbled into
and which was new to me. I have seen
many hookups showing a variable con-
denser set entirely inside of a coil of
wire and have read that it made no dif-
ference. On an ordinary receiving set
perhaps it does not make a difference,
but we Yfound if the condenser in this
wave trap was entirely surrounded by
this coil it did not work. The condenser
had to be set outside of the core. In
other words, while the coil can be wound
around the box, the condenser plates
must not be directly surrounded by the
wire.

We made this wave trap up in the
two forms shown in the accompanying
photographs. One of them shows the
condenser set on top of the coil and the
other shows the whole thing inclosed
in the Rathbun box, but even in this
inclosed form, the plates of the conden-
ser do not go down far enough to be sur-
rounded by the wire. Both of these
forms are thoroughly efficient and the
experimenter can try éither one that he
wants.

The first thing to do is to wind
on the forty-five turns of N9. 22 dou-
ble cotton-covered wire (or fifty turns
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! you are using a three-inch tube)

and to make the two ends fast in

the most convenient way posaible.
With the condenser mounted, the

In the middle of this cofl we vonnd

meters, while WDAR, right near us
in Philadelphis, is broadeasting on
395. WDAR is an power-
{ulmﬁonandhquiudonhu
and so under ordinary conditions it
is extremely difficult to tune them
out to ‘get clear reception from WGY.

With this wave trap, however, we
simply torn the dial until it is at
32 on the pointer. This makes WDAR
90 weak as to be scarcely audidle. In
fact, even when we have our neutro-
‘dyne let.lhned eorneﬂy“lg WDAR,
we can almost suppress i turning
this one dial on the wave trap.

The way we use it, however, is to
tune in WGY at lts londut vltbout

paying
from WDAR and dnn, with WGY
coming in as well as possible, we turn
tlndhloftbovnnmputﬂw

on six turns of a silk
flaxible copper wire and the two ends

WDA and
then make a slight reubumt of

The Pflanstiehl “Silencer” is a commercial form of interference eliminator
which works wuch as does the apparatus desoribed in this artiols.

N, Ly, this

ial form is wnch belter looking tham Aome-mads

apparatus can be.

of this wlneonnochd to the two bind-
ing posts shown in the picture. The

aerial lead-in is connected to one of
these binding posts and-a wire runs
!mtbeaerhndlumwm
serial binding post on the receiving

Now let us see what the action is
when this wave trap is in use.

You know that signals of all wave
lengths are captured by the aerial
and brought down through the set
into the ground. Let us assume that
the trap part of this outfit or the
forty-five-turn coil and variable con-
denser are tuned to 326 meters. All
of the different wave lengths then
pass sround the six turns of heavy
wire but the signals which are on
326 meters are

tho tuning elements of the receiving

Wc find that any station will come
in at maximum strength when the
wave trap is just below or just above
the poim&‘ t which it would totally

t station. The point of
climination is a very fine one and pnly
two or three degrees on the wave trap
dial will take you from maximum to
minimum on any station. -

We used a ﬁplah condenser in-
stead of a 43-plate, but we find that

that Mr. Fuller’s plan of using a 43-
plate condenser is better. If you do
not happen to have such a condenser,
butdohanlz&phh,you

by this wave trap and run around it
without (gmn‘ again into the
aerial. nsequently we have elimini.
nated this 326-meter signal entirely
from our set.

Let us suppose that we are listen-
ing in at Delanco, N. J., and we want
to tune in WGY at Schenectady on 380

extremely valuable and will do almost
everything that you want it do.

Recently we have put two of these
traps in series in the aerial lead-in
and this makes the selection even
sharper, though it does, of course, give
an extra control.

Increase the Range of Your One-
Tube Set With the Dubilier Duratran

Don’t discard your one-tube
regenerative set because you
can’t get the ‘distant stations.
The Duratran, the wonderful
Dubilier radio-frequency trans-
former, will bring them in.

Simply add a stage of Dura-
tran radio-frequency amplifica-
tion to the set. And you will
save the ten or fifteen dollars
you would spend in buying
parts for a new radlo-freqneney
set.

The Duratran will enable you
to bring in the distant stations
because it amplifies on all
broadcasting wave-lengths
twenty times. All stations come
in with equal clarity because
of this unrivaled amplification.

Your " dealer sells Dubilier
Duratrans. Price $4.00.

DUBILIER CONDENSER &
RADIO CORPORATION
4648 West Fourth Street, New York

D,d‘nc Your jobber

you with Bl .
Yuoprints of Duvatren . ;-dn. Ilnb-l;:-
»e Ask your donler for free
oopria
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HOW MANY STATIONS
DO YOU GET ?

and do you hear them

“LOUD and CLEAR®

HEN the fellow from next door comes in and
Wwants to tell you about his set, and shows

you a list of stations that looks like a Chi-
nese newspaper, what have you got to show? Can
you sit down and tune them in so that they sound
as if they were in the next room? That’s what
thousands of radio owners can do who have learned
how to get loud and clear messages from the far
away stations by the Acme method.

The importance of amplification
IN ORDER to hear clearly and distinctly, you must be sure that you
are using amplifying transférmers that amplify the sound without
distorting it. Amplification is the key to radio—it increases the tiny
sound waves that reach your set and makes them loud enough for
you to hear and enjoy.

But it s not enough to amplify the sound, you must be sure that
in amplifying it you do not blur it and make muffied, unintelligible
sounds out of messages that should be clear and distinct. That is the
danger of distortion.

How to get amplification without distortion

THE Acme engineers have perfected two instruments that give you
maximum amplification without distortion. The Aeme R-2 (also R-3
and R-4) Radio Frequeney Transformer builds up the radio ener
before it reaches your detector. This inecreases your range.
Acme A-2 Audio Amplifying Transformer gives you greater volume
of sound. It builds up the audio energy that leaves your detector
and gives it to you “loud nad clear.” If you want to get the most

out of your set, be sure to use Acme Transformers.

How to get the best results
IN ORDER to get the best results, send for “Amplification Without
Distortion”—an instructive and helpful book which not only explains
exactly how to get the best results by proper amplification, but also
contains a number of relinble wiring diagrams. It will help you build
a set.

Send the coupon with 10 cents for your copy.

ACME

~ for amplification

The Acme A-2 Transformer
(shown) and Acme R-2, R-3
and R-4 Radio Frequency
Transformers sell for $5
each at radio and electrieal
stores. Your dealer will be
glad to help you.

< /

porssssssssssssnddraeneaneidan

: ACME APPARATUS COMPANY, :
¢ Dept. 56, Cambridge, Mass.. U.S. A. |
s Gentlemen: I am 10 cents !
: (U. 8. stamps or coin) for a copy of 4
s Your book, "Amplification Without Dis- *#
! tortion.” s
e N Wi s e G o e R 0 E
7 Street .
’

¢ City. State. . ins i
fssessssssssnsessssssassasanannyd

Dance Orchestras Keep
Up to Date by Radio

( NE of the newest adaptations of
the use of radio in every day life
is that to which Harold Gieser, of
Buffalo, puts a Federal six-tube set.
Mr. Gieser is director of the Vincent
Lopez Dance Orchestra at the Hotel
Statler, Buffalo.

It is necessary for the orchestra
which Mr. Gieser directs to work in
close relation with Vincent Lopez
wherever he may be playing and also
with the Vincent Lopez Orchestra at
the Hotel Pennsylvania in New York.
Mr. Gieser’s living quarters are on
the fifteenth floor of the Hotel Stat-
ler at Buffalo and he installed this
set for the purpose of listening to the
work of Mr. Lopez while out of Buf-
falo and also listening to the latest
in orchestrations put on at the Hotel
Pennsylvania to the end that they
may be instantly adopted by the or-
chestra which he directs in Buffalo.

Mr. Geiser conceived the idea of
using radio in this way when he first

with my banjo and drums men to du-
plicate it here.

“Almost daily I call certain indi-
viduals of the orchestra to listen in
for certain parts, either new arrange-
ments or unusually good perform-
ance of the orchestra at the Hotel
Pennsylvania. Radio certainly has
been a great aid to us in giving Buf-
falo up to the minute music in the
best possible manner.”

With only four tubes of the six-
tube set in use at the present time,
Mr. Gieser gets Chicago, and even
west coast stations clearly. His an-
tenna is strung from cornice to cor-
nice between two wings of the Hotel
Statler, which is three floors above
his apartment. He is troubled little
by interference or local disturbances.

He mentions the orchestra at the
Edgewater Beach Hotel, the Clyde
Doerr Orchestra, “The Early Birds
from Kansas” and music from sta-
tions at Davenport, I1a.; Elgin, Ill.;

Harold Gieser and members of the Vineent Lopez Dance Orchestra at the

Hotel Statler, Buffalo, in

Mr. Gieser's apartment on the fifteenth floor of

the hotel, listening to a new arrangement of ¢ dance number being played by

the Vincent Lopex Orchestra at the Hotel Pennsylvania, New York.

Mr.

Gieser stands tmmediately back of the reeciving instrument in the cenior

came to Buffalo and happened to hear
Mr. Lopez, then in a theatrical en-
gagement in New York, play a new
arrangement. He was almost in-
stantly able to adopt the arrangement
in Buffalo, with the result that his
orchestra was playing the latest New
York orchestral arrangements by one
of the country's favorites within

| twenty-four hours after the arrange-

ment was played in public on the
stage.

On March 11, Mr. Lopez, then play-
ing at Keith’s in Philadelphia, broad-
cast from station WIP a new ar-
rangement. Mr. Geiser and his men
heard it by radio and the next night
played it in Buffalo.

“1 frequently call the bers of
my orchestra to listen to other orches-
tras,” said Mr. Geiser. “One night,
for instance, we noted cxceptionally
good rhythm from the Henry Hoskins
Orchestra, playing in the Garden
Room, St. Francis Hotel, San Fran-
cisco. It was an especially fine piece
of work. I immediately conferred

Cleveland, Louisville, Cincinnati,
Pittsburgh, as well as all of the east-
ern points, which he listens 'to fre-
quently. One night within five min-
utes he stodied orchestrations from
Cleveland, Chicago, Cincinnati and
Louisville with equal clarity.

Goodreau’s Spiderweb
Portable Set

(Continued From Page 18)
mount the tube socket in position
shown. The socket used in this set
was a Workrite, but any good socket
of this type, such as Na-Ald, may be
used. I have used a UV199 tube in
this set as shown, but any tube may
be used if desired, but you must
change batteries to suit.

Now we will mount the base to the
panel. This is done by means of small
brackets, one on each side of the
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R3 (New Model), with Volume
Control - . - - $35.00

MI requiring no battery for its
operation - - E - 35.00

THE MAGNAVOX CO. OAKLAND, CALIF.
New York Office: 370 SEVENTH AVENUE
Camadion Distribators: Perkine Electric Limiced, Toronte, Montreal, Winnipes
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F“The Loveliest Thing I’ve Ever Heard
Over the Radio”—Mary Garden

Only the most Rawless reproduction. free from
distortion and parasitic noises, could earn a tribute
so unreserved from America’s queen of song.

anel, being fastened to panel and
ase by small screws and nuts.

We are now ready to wire the set.
Before we start this wiring I wish to
ask you to pay no attention whatever
to the wiring as you see it in the
pictures. These pictures arc given to
guide you in mounting the parts in
their proper places, and it is almost
impossible to trace the wiring in the
pictures. Follow the pictures in
mounting the parts, and the wiring
diagram when you wire the set. Then
you will be sure of success._

First we will wire the tickler coil,
which is the 100-turn coil. One end
of this coil is connected to the post
marked P on the tube socket, the other
end is connected to one phone binding
post. From the other phone binding
post we will also connect a wire and
this wire will go to the post on the B
battery marked 22!¢ plus.

Next we will wire the twenty-turn
coil. One end of this coil goes to the
ground binding post, the other end
goes to the antenna post nearest the
ground post, or the lower of the two
posts in the upper left-hand corner.

We are now ready to wire the last
coil. Connect a wire from the upper
antenna post to onc end (the outside
end) of this coil, and connect a wire

The exquisite tone quality and purity of Duo-
Reflex reception that appealed so irresistibly to
Miss Garden is finding equally tic appre-
ciation in the homes of super-critical radio lovers
everywhere.

Not only in sheer tonal perfection, but in range
and volume, have Erla Duo-Reflex receivers
d rated decisive superiority. Tube for tube.
they are the most powerful receivers known.

as well as elimination of di.
tortion, follow installation

“¢la tianaformers. Re-
Aex and Cascade types. 35

x

Complete Erla parts, including celebrated syn-
chronizing radio and audio transformers that
enable vacuum tubes to do triple duty, guarantee
success to the amateur who “rolls his own.” Fasily
understood blueprints guide every step of con-
struction and assembly.

Ask your dealer for free Erla Bulletin No. 20, giv-
ing latest Erla one. two and three-tube diagrams;
or write direct. mentioning your dealer's name.

Electrical Research Laboratories

Dept. Q 2515 Michigan Ave., Chlcago

without dis-
ures improvement
in any receivink set. List. $3
y,
reducinn cépital in ”3
and increasing proft. Ses
for liberal scale of discounts

P

in detection is dependent mninly on the ielection of the cor-
rect value of ‘capacity of the GRID CONDENSER, as well as the
best value of resistance for the RESISTOR!

The Daven No. 51 Combined Mounting will enable you to
quickly try various values of Mica Grid Condensers and Resistors.

Why not get the last degree of sensitivity from your detector;
and enjoy results from your receiver never heretofore anticipated?

ELIMINATES THE SOLDERING IRON!
Price—Mounting Only—40 Caents
Ask your dasler about it Send for Bulletln today,

Daven Radio Resistors are the cholce of al
Manufactured In &l valuey, 5000 ohms to 10 m!'.ollun:.ho SO e et

MANUFACTURED BY
DAVEN RADIO COMPANY
RESISTOR SPECLALISTS
9-11 CAMPBELL ST., NEWARK, N. J.

from there to the stationary plates of
the variable condenser; from there it
goes to one side of the grid condenser
! and leak. The other side of the grid

c and leak is ted to the
| post on the tube socket marked G.

Now the tap which was taken after
twenty turns had been wound on this
coll is connected to the rotor plates of
the variable condenser, and from there
connect 8 wire to the positive A bat-
tery and from the positive A connect a

| wire to the negative B battery. The A
battery in this case for 199 or 299

| tubes is the ordinary Eveready C bat-
tery, but we are using it as an A
battery.

Now connect a wire from the nega-

| tive A battery to the center post on
the rheostat and another wire from
the other post of the rheostat (the one
on the left looking at set from rear)
to the post on the tube socket
| markea F.

| From the other post marked F a
wire leads direct to the positive post

l of the A battery.

This completes the wiring. Check it
up now and make sure everything is
0. K.

Having made sure that all wires

. are in their proper places we are now
| ready to test the set and see how it is
going to work. Insert the tube in the
socket and conncet the batteries and
phones to the set. Next either con-
nect antenna and ground or antenna
alone to the set.

If you use antenna or ground
alome conneet them to the upper bind-
tng post on left-hand side of panel.
When using both antenna and ground,
the antenna should be connected to
the middle binding post and the
yground to the lower binding post.

Now turn on the rheostat about half
way, and rotate condenser dial slowly
until signals are heard. You will hear
a whistle when you strike a wave, as
you will on any regenerative set.
Then turn condenser dial until the
whistle is as loud as possible, then de-
ereasc the filament voltage by turning
down the rheostat, which should clear
the signals.

This is a very simple set to con-
struct and operate, and no trouble
should arise in building it. However,
if it should arise, you will find that I
shall be most willing to help you out.

I would be glad to hear frum all of
those who construct this set and
would be very much interested in the
results they get with it. I think it
will please you and I hope you will
find it to be what I claim it is—a real
portable receiver.

“l advise you to buy these’

BURGESS

RADIO BATTERIES

To the radio expert and
amateur who spare no
effort in improving the efh-
ciencyof theirreceiving sets,
Burgess Radio Batteries
have proven a real source
of satisfaction.

Long life, noiselessness,
high capacity and smooth,
uniform current discharge
are qualities vitally neces-
sary to clear reception and
economical service.

We believe Burgess Bat-
teries offer an unequalled
combination of these qual-
ities.

“ASK ANY RADIO ENGINEER”

Get your own dealer’s opinion of
Burgess Radio Batteries. Invariably ha
will tell you they outsell any other
merchandise in his store.

rsinzens - DRY BATTERIES . manuractumene
FLABHLIGNT - RADIO - IGNITION - TELEPHONE
Cavanas 8a PIICE HARALE TAUST BLOS.. CHicaso

Lasoaaro aND WORKS: MADISON. WiscOMBIN
sRANGH
e rose eoores. sessas v miesamns
caseiation  meeuess  Inewn aew eavtane
1N CAnADA

PLANTS. NIAGARA FALLS AND WinniPse
Sasmcars: tessers . meeveear - v, 2098

»
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Don’t Shield—Wire up Correctly

e e Taal

April, 1924

proximity of one’s hands. These sug-

gestions are:

1. Connect rear end of tuning coil
on grid side.

2. Connect fixed plates of d
on grid si

8. Connect inductance switch on fila-
ment side.

4. Keep all grid wires several inches
behind the panel or away from
parts of the panel near which
the hands come.  *

5. Apply n No. 4 to leads

running to the plate circuit.

6. Keep rear end of tuning coil for
the plate circuit connected to
the plate.

7. In condensers tuning the plate cir-
cuit, connect fixed plates to the
plate terminal of the socket.

The photo of Figure 3 is a rear
view of the 100-meter receiver de-
scribed in the last month’s issue, and
is of a tuned plate receiver. This ac-
counts for the similar tuning ar-
rnngemenu for the d and plate
umlt.n “It is interesting to note the

in hand sen-

ing of the entire set, it should be
pointed out that a phone condenser
should always be used where the
phones are in series with a circuit in
which there is radio frequency cur-
rent present. Not only does this re-
duce the t of radio f
“julce” which gets Inta the phone

cords, but it makes regeneration more
easy to obtain.

Even where the detector h non-

ive, as in a N or

other radio frequency meelver, . eer-
tain t of radio
rent gets into the phu elireuit of un
detector tube. Hence a phone con-
denser is essen also.

Where no phone condenser is em-
plo! it is usually possible, never-

to make the receiver oscillate

and the radio freque: current flow
across the small capacity formed by

grad
sitivity o{ a tap inductance coil.
Any one using a single circuit set with
five or six taps may instantly tell
which b:‘ thchxrld :ind ;l the'elnle of
taps touching his finger from one
to another. At the filament end the
effeit is slight, and, by the way, the
test should be made with the filament
switch set to include all the turns
on the coil. As the finger is progres-
sively touched on taps getting nearer
to the grid end, the tuning is upset
more and more, until at the grid end
th to tune a station out by
y touching this tap.

However, since the hand need not
come within an inch or two of the
grid taps, there is no need of placing
them in behind the panel.

the parallel phone cords. The cords
act as the two phte- of a fixed con-
denser. .Joeuon to this lies in
the fact that radio frequency currents
get nearer to the body and as a result
hand capacity is much more pro-
nounced when the phone condenser is
omitted. In a set using two stages of
audio amplification in addition to the

r, the phone condenser should
be placed across the outside springs of
the detector jack.

It is important to remember, how-
ever, that the “ultra-audion,” or its
popular variation, the Gibbons, will
not function with a condenser across
the phones in a single circuit.

Turning our attention to the exte-
rior, let us see how well we have
reduced hand capacity effects. See

resent any set in which coils and eon-
densers are used for tuning.

In the first place, we have connected
the condensers so that their rotor
plates are “dcad” to hand

electrically joined with outside bind-
ing posts at the rear of the instru-
ment by two flexible wires passed
through a hollow shaft into the center,
the hand capacity will be very slight.
By this is not meant a shaft which
runs all the way through and has
merely a cut in the side to allow the
leads to come out into the center of
the variometer ball, but there should
be two sep shafts as jllustrated.

We have next econnected the coils so
that their “dead” ends are nearest the
panel.

Moreover, we have placed the in-
ductance switches on the “dead” side
of the drﬂnlt and removed the Mndlnl
posts from the lower
panel, where the nearness o{ one-
wrists might affect the sensitive posta.

The particular model shown has
outlet posts at the top because the de-
tector and amplifier are placed on a
shelf above the met itself.

However, the best position for
aerial, ground and battery binding
posts iz on a strip of hard rubber or
other zood insulating medium placed
wnear the dack of the cabinet.

This not only keeps the sensitive
rolnu away from the body, but elim-
nates straggling wires from dnfm
the front of the receiver. rg
suitable precautions to keep ¢Jl leads
running to the grid or to the plate of
every tube in mo?ueed at least
three inches in back the panel, it
will be possible to lay both hands on
the panel or on the dials without up-
setting even a very faint DX station
which is tuned in with

Otherwise there will be a geries-
capacity effect from the hand to the
shaft and from the shaft to the wires
innide of it.

Should a variometer of the ancient
u’(f' be in use and it be discovered

t both shafts are employed for
conveying the current in and out of
the ball, the hand capacity may be
minimized by connecting the ouu'r
wire from the rotor onnau
and the shaft which rotmdﬂ
through into the dial hnrd the fila-
ment side.

No hand capacity is experienced
with the variometer of Figure No. §
unless the shaft happens to make con-
tact with one of the wires accident-
ally. Such instruments are being pro-
duced by the manufacturers of better
grades of apparatus.

In wiring any type of receiver, the
filament circuit should be grounded
with the possible exception of a loop
receiver. Should the loop set be
grwnded in t.hiu way, the mnlng h

and the di

h tiemahl

bn How-
ever, unlu- in the heart of several

Certain specisl tuning instruments
should also be connected in the light
of the preceding su ns. In Pig-
ure 5, for instance, is shown the best
type of variometer to select—the par-
ticular feature indicated being the
manner of making contact to the inner

best results will
be secured with the loop circuit’a fila-
ment grounded as well. It makes no
difference whether the positive or the
negative is grounded, but it is most
convenient to ground the side to which
the first grid return is connected. In
the case of a simple detector set, this

And in the connection with the wir- Figure 4 for this view, and let it rep- coil. Where ball of the variometer is will be the positive, while with the

For Super-Heterodyne
Neutrodyne Reflex
—The Type A

Type A Timmons Talker is
especially suited to these cir-
cub.bcmxS%mdnl diam-

Z‘\unmplyhrge!ohhm
even mightiest volume
vnhontnﬁle.whudeotdﬂor
The.Typc N Timmons Talker
bas a smaller di and is

to three-tube regenerative sets.
Larger regenerative sets should
use the A type.
At dealers everywhere—
Type A, $38; Type N, $25
J. S. TIMMONS

338 E. Tulpehocken Street
Germantowa, Phila,, Pa.

“TIMMONS TALKERS -
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RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER

loop receiver and othcr types of radio

How to get increased distance
with your crystal set

with

YOUR crystal set ls the starting point
on which to build a good distance
For nuthorities agree that there

or

Teceiver.
is nothing finer than = good crys
clesn-cut  detection—not so loud a
tube, perhaps, but much clearer. By all
means, keep this clement with which you
ure already familiar.

Use tubes to best advantage
Tubes, of course, are needed for amplifi-
cation—to build up weak distant signals
so that they may operate your erys de-
tector. But, by putting your money for
tube equipment into one or more stages
of redio frequency amplification, tuned
with BALLANTINE VARIOTRANSFORM.

Units, you will get increased distance.

Complete radio frequency
amplifier unit with $]5.00
socket and rheostat

Transiermer caly 39.60

panel base
- At dldcu or postpaid

Looa&m

BALLANTINE
VARIOTRANSFORMER
UNits

Revised hoskup

Present Aeskup
tenes breadly

Easy changes quickly made
The ubove disgrams show how one popu-
lar make of crystal set can be brought
up to date quite readily—only a slight
reasrrangement of wiring to hook in the
Arst BALLANTINE Unit. And it's just as
essy with any other crystal hookup.
Additionsl BALLANTINE Unite may be
inserted from time to time.

Try this instrument. Then, If there's
anything yon don't understand, our staff
will help you out.

Booklet tells how to improve
crystal sets

Freauency  Amplification = with
h RIOTRANS-

“Radlo

VAR

DUE M Co.
lite Moulding

724 Fanny Road, Boontom, N. J.

cers m

RADIO FREQUENCY AMPLIFICATION with

the BALLANTINE VARIOTRANSFORMER

q| it 1 be the

| negahve.

Not only does this method of de-
creasing hand capacity result in far
less troublesome tuning, but results
are almost always better, inasmuch as
the sensitive and “dead” spots of the
set are not intermingled. Then again,
it is more likely that a certain weak
signal may be tuned in to a nicety
where hand capacity effects do not
have to be reckoned with.

WJAZ the Link
With the Frozen North

(Continued ¥rom Page 23)

Before taking a last look around in
that wee little building, we again go
over the pictures on the wall. They
really are good.

The studlo is located in a specially
built-in room, a compartment on the
main floor of the hotel, back of where
the Edgewater Beach Orchestra is
positioned. Its walls are of glass,
~herefore its name—*Crystal Studio.”

Outside the studio one can sece
broadcasting activity within, but can-
not hear except for the Zenith radio
sets at the public’s disposal. ‘Thus the
opportunity of seeing the “scenes be-
hind the stage” is given to visitors.

And when there is a round of ap-

| plause for a beautiful song, or for

|

well spoken words, the artists withia
are not disturbed as they are in the
usual studio. Inside the erystal com-
partment absolute quietness reigns,
except when some one is before the
microphone and music or voice pours
forth to be sent upon ethereal waves
to the outside world.

The walls and ceiling of the studio
are fitted with beautiful heavy drapes
| of red velvet, which, with the indirect
lighting, and the wealth of color com-
bination hidden behind the blllowed

Osly Varisble <9
Grid Leak - [ll |
to Fit i e
All Sets 57
yue Om e
Variable. T

Accurate control for every detec.
tor tube in the land now possible
with

Cartridge style, having ons.finger
plunger control. snspe (nto the
place of present fized leak. No
p.n.l drilliaq or wire-change.

No. 101 for storage batt. tabes
No, 201-A for dry cell tabea

Typical sets improved with
DURHAM Variables

Radiolas Qrebe
Westiughouse Kennedy
Crosley Ace
Federal Paragon
Bagle Mu-rad

aAnd all Neutrodynes

Only 7S¢ at declers ; or 80c postpaid
Free folder gives details.
Get yours from dealer or write

Satisfaction Guaranteed *

DURHAM 8 CO. Inc.

19030 Market St.. Philadelphia

DEALERS:

Every deteeter tube needs « DURHAM
—the easlest to Install. use—and sell.

cellmg, gives the room an at
of r

&8 j

Naald No. 499 Naaid Smull Spave
No 0

L
NA=ALD)|

&

Naald No. 41t

ITS THE CONTACT
THAT COUNTS

Na-ald Sockets embody features which insure dependable

contact under all conditions, a fact which makes them
Each contact strip in' Na-ald
Sockets is either of a wiping nature, or it maintains contact
It is so designed that strodg and

leaders among radio sockets.

over a broad surface.
permanent tension is assured,

be removed,

cross-section and cure.

sockets.

priced at 75¢c.

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

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

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

ALDEN MANUFACTURING COMPANY
Springfield, Mass,

no matter how much the

52 Willow St

and dignity.

The microphones are cleverly con-
cealed from the view of the perform-
ing artists, thereby lessening the
consciousness that they are singing or
playing into an instrument of cold
steel.

A wall of heavy triple plate glass
separates the studio from the operat-

| ing room from which the entire opera-

tion of the station and studio is
controlled. This enables the operator
at all times to be aware of the position
of the artist performing, insuring the
maximum in perfection for the
listeners.

The transmitter, located 500 feet
north of the studio, is under direct
control of the operator by means of
an intercommunciating system. A
standard radio receiving set is used
to listen in so that the various selec-
tions may be heard just as the distant
listener hears them.

This recciver is very selective, and
it is possible to listen in on other sta-
tions while WJAZ is in operation. A
practical demonstration of this to the
audience of WJAZ was recently made,
when the signals from KYW were
“tuned in” while grand opera was be-
ing broadcast by the latter station.

The signals wére passed on into the
amplifiers of the transmitter by menns
of a suitable transformer and then re-
broadcast on a wave length of 448
meters from the WJAZ transmitter.
Telegrams from various parts of
United States were immediately re-
ceived confirming the strength and
clarity of the re-transmitted signals.

To the left of the receiver, shown in
the illustration in the same cabinet, is
the control panel, where connections
are made with the various micro-
phones, and the transmitter amphﬁer
It is herc, nlso that the receiver is

to the transmi for re-

broadcastmg
mediately to the left of the control
panel is the line amplifier, where the

On the next desk im- |

“EVERYTONE”
RADIO HEADSET

The "EVERYTONE™ ia low
in pric. But it Is ex-
tremely bigh in all the quali-
tles you expect to enjoy in
the headset you buy—<lear
reception, without distortion
—comfort and long life.
Everytone Headset, 3000
Ohms, $3.75

The Pacent Universal
Plag No. 40

~——dllustrated, i well known
as an efficient, economical
plug—recent improvements.
making it even more simple
to connect to the cord tips,
Price, 50c.

Write for bulletin H-4

Pacent Electric
Co., Inc.
22 Park Plece, New York

Philedelphia Sales Ofice
221 Nerth Ilth Street

= Pacent |

Exs RADIO ESSENTIALS.
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output of the microphones or the re-
ceiver is lified several th d
times before it enters the line to the
powerful transmitting station to be
radiated into space by the big antenna,

In the center of the amplifier is the
special modulation meter which indi-
cates the strength of the sound enter-
ing the microphone. Whenever the
strength is below or exceeds a certain
value, compensation is made by means
of the two controls also located on this
panel.

On the stroke of 12 every Wednes-
day night a program is broadcast
which for uniqueness is unexcelled in
the domain of radio. Within 11 de-
grees of the North Pole a little band
of men, as the clock points to mid-
night, Wednesday, sit huddled to-
gether in the forepart of the schooner
Bowdoin, “frozen in” for the winter.
They are Dr. Donald B. MacMillan
and his exploration party on a scien-
tific expedition.

They set out from Wiscasset, Maine,
June 23, 1923, in Captain MacMillan's
89-foot schooner, bound for the north-
ermost limits of Eskimo Land. En.
sconced in the forward end of the
schooner was a sending set and a
standard receiving set—not a specially
prepared set, no extra tubes, no extra
amplification—just the standard set.

It is a great thing for radio, this ad-
venturing into the land of perpetual
silence, undoubtedly the greatest from
the standpoint of popular appeal that
has yet taken place.

At a dinner given Dr. MacMillan,
March 21, 1923, he told the true hard-
ship of the Arctic—not the cold, not
the lack of food, but the awful silence,
so terrihle Indeed that men go mad
because of it. He recalled one expedi-
tion in particular when this tragic
fate befell 2 number of the crew and
the only way the remainder of the
party could get back to safety was to
shoot them.

On2 of the party suggested, “Why
in the world don’t you take along radio
equipment?”

This started Dr. MacMillan on a
new line of thought. Two months
later, the idea of radio communication
had so much appeal to the explorer
that he had arranged to take with him
the best and most dependable radio for
his purpose.

So here they are—Dr. MacMillan
and his crew of seven within a few
miles of the North Pole. The deck of
the boat is covered with snow, to shut
out the cold and keep within the little
heat it is possible to generate.
Stretched between the high masts of
the Bowdoin is the antenna wire. The
look of expectancy brightening the
faces of these men and eagerness with
which their eyes are bent on the re-
ceiving set in the captain's quarters
can readily be imagined. For they are
ubout to get word from home.

And, as they hear a familiar voice,
“This is Station 9XN (the experi-
mental call letters of WJAZ) calling
Station WNP—Wireless North Pole”
—breaking through the white stillness
of the Arctic night, they tremble with
delight. As often as the proceeding is
repeated, Wednesday after Wednes-
day, the same feeling of uncanniess
overpowers them. Wonderful to get
word from home once a week!

What a change from the previous
trips when each day was a year of
loneliness and no word reached them
except the trite gossip of the Eakimo.
Think of being so completely cut off
from communication as not to know
about the World War until the return
home, three years after the war
started. But that was before the ad-
vent of radio!

As these men sit and listen, a highly
dramatic performance is going on in
Chicago, one that is closely related to
that stage setting of smow and ice,
the Bowdoin covered like a frosted
cake, the dreary mast with its orna-

\‘\- .
Jntroducing — |
A new Broadcast Receiver
'/r.yp.- RF-2 a recelving set of suv\

passing excellence is offered to the
radio public.

Radin frequency amplification at its
bext in employed—a transformer-c.
pled tuned radio frequeney circuit.
with twao stages of audio frequency
amplification.

There are hut two contruls and tun-
ing i~ extremely ximple. Extraor-
dinary scnxitivity is combined with a
high order of wselectivity. Broadeast
pregrams from Far distant points are
received with marked clarity and vol-
ume.

The assembly of instrumentx is en-
caned in solid mahogany.

SEE IT! HEAR IT! COMPARE ITY
sk your dealer
EISEMANN MAGNETO CORPORATION

Wetliam N. Shaw, President
52 Thirty- Third Sercet, Bovoklyn, N.Y.

It is devoted entirely to better class radio—the
R A D lo kind that is fit to go into the American home.
in the RADIO IN THE HOME
is not in the market for general radio advertising. We
H 0 M E make our own tests of apparatus, and we solicit adver-
tising only from those manufacturers whose products

we ourselves are willing to guarantee in the light of
these researches. .

It Is a Reader

- This is to assure our readers that they can depend on
Service the things they see advertised in our columns.
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LI RO T O LTS T QTR [T E  below with the radio set.

The “Chelten Special Condenser”

The Only Line of Codcmn That Are A Guarenteed
s te Show Zere Roading for m
Carefully desi for high oscillsting RADIO FREQUENCY
Circuits. We have vaclo’od a SPECIAL HIGH RESISTANCE
IP&UI.ATION vlnei is wsed batween the rotor and stator phuo
of Radio F: Cuzrents. Thie
lmhno- shows lower losses thl any of the Phenol |mlﬂht
materials now on the market. Made in 43 and 23 plate with
vernier and 45, 23, 17, || and 3 plate without vernier.

Your Money Can’t Do More
‘This ie the best condenser for

as good that can be sold for the

price.
‘This condenser uses ISO for
detail

e accurate.
grester accuracy woul be a
laboratory instrument and weuld
coet from $25 to $50.

“THE CHELTEN MIDGET”

Vernier Condenser
1deal for use with any Varisble Condenser as a
Vernier. Has 13 plates which permits of finer
graduation of Capacity than is possible with
a single plate Vernier. Can be used to advaa-
tage in maay circuits. Price is only $1.50.

“CHELTEN MICROFARAD, JR”
Low Capacity Condenser

A special NEUTRALIZING CONDENSER of

extremely low capacity, having 9 plates.

Adjustments are made by & turn of the knob.

No body p ki N

when
o N ligine Cond

The moet y
made. Price. $1.75.
Send for Catalogue of Owr Radie Products

H. N. SHEBLE COMPANY

4889 STENTON AVE.

AU TSU R T A

QRM' QRM'

{4 ocould read the dots and dashes you would constantly hear
lhl.n":t‘.l‘ca.ll‘ lnmlammnmlmdnﬂ-w
be recetved boemuse of

INTERFERENCE

mentation of antenna wire, the men
For ten

kilowatts are giving the words of
! E. F. MacDonald, Jr., of the Edge-
| water Beach Hotel broadcasting sta-
| tion, wings to carry them to tho North
Pole region.

Pmmpﬂy at midnight Wedne.dl{
he announces the cha of the call
letters from WJAZ to 9XN and sends
I greetings to Dr. MacMillan and the

crew. Then reads to them letters
| and messages from friends and rela-

tives—messages of weddings, births
and deaths; muuns of all-sorts frem
home that might of interest; Dr.
MacMillan gets a report from his sec-
retary in Boston; oceasionally a friend
of the doctor’s will make an addresa
When the personal messages have
gone over the air lanes, a resume of
the week’s news—the interesting and
outstanding events of the world—is
gm. This is the weekly program.
tation WIAZ and the radio set in
the Bowdoin are the means of this
remarkable feat of long distance com-
munication.

WJAZ broad
except Monday, which is “lilent." mght
in Chicagn. No day p! ms are
rendered, nor is a day ule of any
sort followed, unlesss some special oc-
casion warrants.

The evening programs, except for
Sundays, begin at 10 o’clock and con-
tinue until as late as 2 A. M., espe-

| cially on Saturdays. These consist of
| popular dance music, popular songs
and instrumental pieces. On Sunday
| there is an earlier evening program
of ¢ and semi-classic music.
| These are called the “Artists’ Pro-
] grams.”

The programs are arranged to give

| the greatest pouibla variety of music.

From the marine dining-room are
| broadcast the popular and jazz music

phyod by ﬂu Orlole orchestra, one of
| playing dance h

tm in the country, headed by Dan
| Russo and Ted Fiorito. The classics,
uml-ehnicl and the ballad type of

are “put on the air” from the

!szl St_?dlo ullng only the M
a

TR T T T ST LR TR Ilrrlngad and pmnus under tht

able direction of E. Wlmn K. Howe,
[ musical director of WJA.

And, lastly, during O.he last season
| WIAZ has had every Sunday the
leading grand opera stars from the
Chicago Civic Opera Company enter-
taining at 8:00 P. M., Central Stand-
ard Time. In the last five weeks, for
{nstance, we have had Claudia Musio,
one of the lendmg .opnm with the
company; Angelo Minghetti, foremost
1 ic tenor; lhnm lubeth, orfw‘::

ol

the regular program was being put on
for Dr. MacMillan and his crew and
E. F. MacDonald, Jr., of the Zenith-
Edgewater Station and presi-
dent of the Natlonal Asscciation of
Broadcasters, was delivering the many
messages to them from their friends
and relatives, together with the news
of vital interest to the explorers, who,
on previous expeditions, have been en-
tirely shut off from the news of the
outside world.

Equator, Operal
Naval Station- VMG, was listening for
news from the world abroad when he
ked up Station WJIAZ and sent the
wing message to the Director of
Naval Communications at Washing-
toa, D. C., who, in turn, forwarded it
to us:

“Please inform Zenith-Edgewater
Beach Hotel Radio Station that
Chicago messages and music to Mac-
Millan, North Pole, were received by
me at 7:45, Samoa Time, Decem!
19th. ROBERTS.”

1t is of considerable interest to note
that a message intended for Donald
MacMillan, now within 11 dc‘nu of
the North Pole, should be heard by
Mr. Roberts in Samoa, 12 degrees
south of the Equn'nr in the western
part c«;f the Pacific nd Onu"nl.

rdially a dn« y yours,
MARKS,
Executln Office,
332 South Michigan Ave.

Lightning Dangerous?
It Is Not. Not a Bit

(Continued from Page 18)

over to the side which connects to the
earth. Then, when any lightning or
heavy static comes, it will be grounded
immediately and will not go to tho set
and mdnn(er it by a possible burn-
out of the windings of your ecoils
through too heavy s chn:g:.

The lower eonwct of li‘hu‘:’i:ﬁ
switch on the outside
Mnind&ﬂmhmdo'nm-
pipe driven into the earth at I. Thib
is the outside or lightning ground,
and while it is mbh to use the
same mund for the set ground

and the lightning ground, I do not
advise it. It is much better to take a
length of three or four pieces of one-
inch pipe, buy the little pipe fittings
that are shown in another sketch on
the » a point for the end to help
you drive it into the earth and a cap
>n the top to enable you to drive it
down and also giving you a fitting to
which to connect the pipe.

world; Virgilio hnnn, one of the
few “Vcro bum yrna Sharlow,
lhry Fnbhn. the

Interforsnce ! Tblhuollholmcur-la' And it causes
tlnhuu:bt expressed with more dashes than dots. QRM—QRM—

'l’hn‘- old (uhton«l m Pf.ullell has made interference as

Silencer

PRICE $8. 00
The Nin d 1o the C
¥ It doesn’t nq-in l hw. n
mn!m lnn one of th-t SILENCERS.

NMOH made and otill makes:

The eoriginal ne-loss pure inductamce wuniversal
TUNING UNIT. Aad sow

THE PFANSTIEHL SILENCER

PFANSTIEHL RADIO SERVICE CO.
Highlasd Park, 1.

“Baby Prima Domu. who has become
famous vlth opera patrons thmnﬁh
her rendition of the role of “Gretel”
“Hansel and Gretel;” Irene Pavioska,
Ito with the

It s interesting to note also how the
public appreciates such talent. Miss
Macbeth received over 2600 letters and
Madame Paviosks over 3000 responses.

Mr. H. M. Neely,

Radio in the Hauu, Phila., Pa.
Dear Mr. Neely

All records vicn broken the othe.
day when our station, the Zenith
Edgewater Beach Snﬁon WIAZ, was
h-l;d fully 7300 miles -vuy—llmod

-way around the earth. At mid-

mgﬁL Central sundml Time, mh‘o

WIA
m experimental call 9XN for the pur-
puse of broadcasting and
news to Dr. Donald B. MacMillan and
his exploration party nboard th. Bow-
within 11 degrees

we call M aeMillen Night.”
On Thursday morning at 1:45 A. M.

-The lightning.arrester, or, as it is
il the pmucﬁn do-
vice, forms a t bridge be-
tween the middlc bhde of the lightning
switch and the clip which leads to
the earth. This is done as an insur-
ance against gccident in case you for-
get to ground your serial when you
have finished using your set.
To see how this works, just ht us
follow a mpoud bolt 01
it it sha happen
aerial—though it is vimu!ly unpoo-
sible folr c:u to h-p“ldn A e
ightning would go down
dm-lnxlromcwtnndnb(}.
‘and' then would immediately jump
across the gap in the lightning ar-
rester through the path shown by the
dot{d lines and would be grounded
at
These lightning arresters a
bane of many a radio fan. Thk is
because he has not been particularly
careful of the m-ke of anmr thnt
he bought and a cheap a
very liable to break down iudd., And
this break down means a permanent
n‘h:: d:'-;ilt. v'rhkh will pmnmi the
8§ rom getting into your
set, because this short circuit gives
signals a direct path from the
aerial to du earth and this path is



April, 1924

RADIO IN

THE HOME

33

RADIO LIGHTNING

ARRESTERS

The new Keystone, made of
ﬁcnumo Bakelite, approved by
rwriters. Absolutely

weather, dust, damp proof and
has no .vaccum to lose.
At Your Dealers

Keystone Ground Fittings

Pipe Cap
Prices, complete,
S:-“? instructions
for 5" pipe, 98¢
Size for l’m $1.10
Uround
Paint

Mennfactured by

ELECTRIC SERVICE SUPPLIES CO.
178 & Combria Streets, Phila.

easier for them to follow than if they
went around the coils in your re-
ceiver.

T ateh.

people out of radio and so reduce,
rather than increase, the manufac-
tuml own m.lrkct. But it is within
truth of

I am showing in two oaur
two of the standard and dependable
instruments for this purpose—one
the Keystone and the other the Brach.
Scientifically made instruments of
this kind are the best possible in-
surance against damage to the set
and also against the short circuit
which will mean no more signals with
a cheap arrester.

us now assume that we have
our lightning switch in the up posi-
tion so that the radio si which
undbythenn wrill be led
receiving set. They would
come down the wire from C, go along
blade of the switch and up
and in through the porcelain tube at
J. It is this porcelain tube that
proves a stumbling block to most men
who want to install an outdoor aerial
because Friend Wife seems to have
an idea that a hole must be bored
in the window sash in order to let this
porcelain tube come in and she will
not have any holes bored in her win-
dow sash.

This is not necessary. If you will
look at the little sketch of a window
shown in the upper right-hand corner
of the page, you will ind a very sim-
ple way to overcome this objection.
This merely requires that a board
be set into the window frame and the
window closed down on it so that

All md%m-
H sulation —-Should last a lifetime.

¥ BRACH VACUUM
i RADIO ARRESTER

Make 10 purchases in C + st your
Radio Dealers

I 1 your dealer hasn't ie, write us.

1 L.S. BRACH MFG. CO.

I 122-129 Suseez Avenue
NEWARK, N.J.

BLACKBURN
GROUND CLAMP

, there is full protection agminst the

' weather: The hole for the porcelain

insulator is driven through this board
, and the insolator is set in that so
! that there is no damage whatever to
l the house.

Inside of the house, the ground con-
nection should run to a cold water
pipe in the cellar or in a bathroom

| on one of the other floors. This lead
should be as short as 'pouibh Serape
| l“ of the dirt off of cold water

t.bm widely sprud statements, and
I cannot make one fact too strongly
emphatic, and that is this:

“Your Aerial Does Not Attract
Lightwing. With the Standard Out-
At It la the Bast Lightning Protec-
tion That Your Home Can Have.

“Let us for a few minutes take up
this matter of lightning, what it is
and what it does, 30 far as science
knows.

“We have seen in our studies of
radio that a d is
a series of metal plates divided into
two groups near each other,
but with no electrical connection

th negative, there oc-
curs a state of strain or tension in
the ether between them and that this
tension will build up to such an ex-
tent that it break down re-
sistance and duehrge itself in the
form of electricity.

“In radio sets we arrange our cir-
cuits in such a way that
caused by the breaking down of this
strain is conducted through our wires
and used in the production of sig-
nals. Just so long as we furnish a
path for this electricity to travel on
it will pass through the wires harm-
lessly and give.us the music and

that we want to get.

“But if we did not provide this leak,
thcminwouldbmmnmuhn
an actual spark would jump across
the dpace between the two sets of
plates. If you want to see this actu-
ally demonstrated, take one of your
variable condensers, hook it up in the
place of your spark plug on your
automobile, set your timer for a con-
tact and watch your variable con-
denser give a miniature imitation of
an old-fashioned Fourth of July.

“During a thunder storm the clouds
form one plate and the earth an-
other in a huge condenser. A dum
of one kind of electricity will b
up in the clouds and a charge of an
opposite kind will build up in tbe |
2arth beneath them.

the ether between. Just what is the

itive side of the

the atoms nearby, nh-h from them a [}

lot of their negative particles, which

we call electrons, and that these atoms

in turn steal from those around in an

;fort to regain their normal num-
r.

“When we change the balance of
particles in an atom we cause it to
become what we call an jon, and the
process is ulled ionization. Wben the

the

and be sure that the

| thn il clean and bright. Then fasten
about this pipe one of the standard
| earth connectors or ground clamps, as
they are called, and you are all ready
to face the summer without any fear.
Now, in order to explam Jult why
there is no danger of lightning, 1 am
gvm’ tq take the hbtny of onece more
from a little zine which

has
reached a eom:n degree it forms a

path over which a sufficiently strong
ehm of ty can pass, and at
the very first disruption of this path
the whole resistance breaks down and
the charge empties itself all at once
between the two plates of the con-
denser arid we have what we call

?wml;rshed lnore mn 8 year ago
| jo. In the August is-
sue l had an urhdo on lightning
and the following c.u.rptl are the im-
portant ones 'f}::: ie:

" 2,

turers of lightning arrestors have
recently been putting out glaring
full-page advertisements in the radio
i announcing in screaming
big letters “Save your home! Your
aerial attracts lightning!”
| “Of course, in a series of articles
1 | like this it'is not incumbent upon
[l | me to comment on the tendency that
| such an advertissment has to. scare

“If, however, we put up into the
nr between the carth and the clouds
good conductor of electricity and
ean(nlly provide a path for this

ductor and will
tlectrical state through the easier path
to the earth, and so the state of strain
will be relieved nml no spark or bolt
of lightni ing will shoot across.

“That is what we do when we put
up a lightning rod. As yo! , the
more points there are on a ll(htnln(

(Continned on Page 30)

I
“This causes a state of strain in :l
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THE problem of charging storage bat-
. teries in the most convenient way seems
still to be a puzzle to the newcomer in radio
in spite of all of the information that has
been printed about it.

Some months ago I gave a diagram show-
ing how an ordinary double-throw switch
could be mounted on the side of_ the ordi-
nary storage battery so that it could be
thrown to one side for use with the set in
receiving and thrown to the other side
when the battery is to be put on charge.

This is a simple enough matter with the
ordinary four or six volt battery and is also
easy enough with one block of 2214 volts of
storage B batteries. But when the reader
finds it necessary to put more than one block
of B batteries on his set, he is usually
stumped as to how to charge, let us say, a
set of three of these batteries, totaling
around 67 volts, with a charger that will de-
liver only 27 volts. The average man is
quite familiar with
the idea that when

RADIO IN THE HOME

we connect all of the minus sides together
and connect all of the plus sides together
and then we use all three of them as vir-
tually one battery, but they have a common
positive side and a common negative side.
In parallel connections of batteries, the
same rule of adding the voltage does not
hold good. In connecting in parallel, we
do not increase the voltage at all.

To explain thia parallel connection, let
us assume that we have a tank of water fif-
teen feet above the ground. We bring down
one one-inch pipe from that tank and open
the spigot and we will find that a certain
quantity will low from this pipe. Now let
us put a second pipe into the tank to the
ground and we can opén that pipe also and
that second pipe will deliver the same quan-
tity of water that the first one did, but it
will come down with exactly the same
amount of force or pressure because the
“head” of the water, or its height from the

April, 1924

rge Your Storage B's

give us only about 22 volts of pressure, but
there will be three times the quantity to
draw from that there would be with only
one battery.

Just at present, however, we are con-
cerned principally with voltage and if a
parallel connection of these three batteries
produces only a little over 22 volts of pres-
sure, we can then easily overcome that with
the 27 volts of pressure which we can get
from the ordinary battery charger which
has a B battery attachment to it.

The problem then becomes simply one
of rigging up some switching arrangement
by which we can throw the switches to one
side to connect these batteries in series and
80 get 67 volts for use with our receiving
set and, when we are done receiving, throw
the switches to the other side and connect
the batteries in parallel so that we can re-
duce their voltage to 22 volts and thus be
able to charge them with our charger. The

sketch which is re-
produced with this

we speak of volts in
electricity we are
talking about the
pressure which is

forcing the current
along and that this
pressure is quite
similar to the pres-

article shows a very
simple and easily in-

ed arrangement
for doing this. The

apparatus consists
of three ordinary
switches which are
known in the stores

sure in a water

Therefore, if his
blocks of batteries
are capable of exert-
ing a pressure of
87 volts and his
charger is capable
of exerting a pres-
sure of only 27
volts, he can quite
easily see that in-

stead of the charger
chargi the bat-
teries, the batteries,

having the greater
pressure, will force
their current back
through the charger
or at least have a

as “double-pole,
double - throw”
awitches.

When we speak of
double-pole, double-
throw switches, the
average man thinks
that it is a very
technical term, but
it is not. You are
all familiar with
the ordinary
switches usually
made with the white

rcelain bases, and

ving two copper
blades connected
with a handle acroas
them. These blades

tendency to resist
the charging cur-

can be thrown to

g CHARGER
- +

T

one side and fit
snugly into two

rent and not take

pper clips which

any of it. This is

virtually correct. It

is therefore necessary fot us to devise some
method by which we can ¢l our block
of three sets of batteries so that 27 volts
will be sufficient pressure to overcome their
opposition.

Let us just analyze for a moment what
we have in this combination of three blocks
of batteries. In the first place, each block
represents about 22 volts of pressure. When
we connect them with the plus side of one
to the minus side of the next we have them
in what we call ‘series” and a series connec-
tion always adds the voltage of one cell to
the other. Consequently, when we have
something over 22 volts in each cell we have
around 67 volts when we add all three of
the cells together in series.

But there is another way of connecting
these blocks of batteries and that is what
we call “parallel.” In parallel connection,

ground, is the same. What we have done by
adding the second pipe is sirnp!! to double
the quantity of water that is flowing, but
we have not increased the force with which
it fows. Now let us put a third pipe of the
same size from the tank to the ground and
we have tripled the quantity of water flow-
ing, but we still have not increased the force
or the pressure. .

It is exactly that same way with bat-
teries hooked up in parallel. e voltage
is not inc , that is, the force  behind
has not been increased. What we have done
by putting three batteries in parallel is ex-
.cu‘; what we did by putting three pipes
from the tank of water—we have
tripled the amount that can be taken from
the batteries, still leaving the pressure or
voltage the same. Therefore we can easily
see that the parallel connections will still

receive them there,

or they can be
thrown on the other side to fit into two
similar clips.

The expression ‘double-pole” refers
merely to the two separate blades and the
double-throw refers to the fact that you
can throw them to either one side or the
other.

In this switching arrangement, you will
notice that the leads from the batteries are
brought directly to the middle points of
these switches.

When the switches are thrown in one
direction, the plus side of one battery is
connected to the minus side of the next and
that places the cells in what we call series
and the whole combination will deliver the
67 volts necessary for the operation of our
loud speaker. .

When the switches are all thrown in the
opposite direction, all (ceasases on Page ¢3)
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Answers to Questions on the
SUPER~HETERODYNE

AST month’s article on the M. &
H. Super-Heterodyne, the article
written by Joseph Morgan, designer
of the circuit, has fairly swomped us
with letters about this circuit.

I have turned all of these letters
over to Mr. Morgan and asked him
to trite an article for this issue sum-
marizing most of the questions and
dealing with them in a bunch tn this
way because I felt that many other
readers who might Aave been inter-
ested would have asked the rame
questions.

This, then, is a summarized answer
to most of the inquiries and will give
everybody further information on this
popular circuit, H.M.N.

By JOSEPH MORGAN
N THE last issue of Radio in the

Home 1 gave directions for build-
ing the super-heterodyne receiver,
with a list of the parts required.
It is very important that all mate-
rial entering into the construction
of this set be of the very highest
quality obtainable; however, in case
it is impossible to obum any of the

stat, Amperites may be used on the
individual tubes, thus eliminating one
control. Style X is correct for 201A
tubes.

The list of good potentiometers is
not so lengthy. The following are
recommended: General Radio, Pacent
and Fada.

The audio frequency transformers
are of extreme importance if quality
of reproduction is desired. By no
means should cheap ones be used.
Federal, Geoernl Radio, Rubicon,
Amertran and Ali-American are rec-
ommended, and while there probably
are others just as good, the above are
reliable and easily obtainable.

If fixed grid leaks are to be used,
Daven or Radio Corporation leaks
should be employed. If it is desired
to use variuble leaks, Variohm, Brad-
leyleak or Turn-It are suggested.

No other superformers nor preci-
sion selector should be substituted for
the ones shown in the diagrams last
month, as the circuit was designed
especially for these transformers.

It has been found that it is ad-

visable to connect the loop tuning
d across the loop and pick-up

particular items, may
be made without detracting from the
exchlience of operation, provided these
substitutes are of equal quality to the
ones listed. For instance, the vari-
able condensers may be any of the
standard makes in which the losses
are known to be low.

Vernier adjusters, preferably of
the geared or friction type, are quite
indispensable, particularly in the case
of the oscillator condenser. The Per-
fection vernier attachment, which
operates with a cam, is particularly
suitable for this set.

ln the case of the rheostats and

, the ity for the
highest grade material s not as
great, but it is always advisable to
us¢ good' parts throughout the set.
There are plenty of rheostats manu-
factured which are of sufficiently high
quality to place in a super-heterodyne,
but there is a still greater number
of poor ones. In this matter it hardly
pays to run chances, and the best is
always the cheapest to use in the
long rum.

In place of the 6-ohm mastér rheo-

coil, a8 shown in Figure 1. This is
especially necessary in using a small
loop with few turns, as the added in-
ductance enables the circuit to be
tuned to the higher wave lengths. If
the condenser is connected across the
loop only, the pick-up coil will de-
crease the signal voltage on the grid
of the first detector, due to the “re-

actance drop,” and what is consider-
ably worse, it may even oscillate at
its own natural frequency and eause
audio-frequency beats by interference
with harmonics of the oscillator.
These will be manifested as howls
and whistles in the loud speaker and
are therefore very objectionable.

In order to obtain maximum am-
plification and minimum consumption
of B batteries, it is necessary to use
as much bias aspossible on the grids
of the 6000-meter amplifiers.

The diagram for the C battery con-
nection is Figure 2. One common
biasing battery is used for the audio
frequency amplifiers.

Best results are obtained by using
201A tubes, as the amplification is as
high as or higher than that of any oth-
er tube on the market. However, it is
not absolutely necessary to use these.
De Forest tubes are very suatisfactory,
and even UV199 tubes may be used,
although it is not possible to obtain
nearly as much volume as with
201A’s, on account of the smaller
electron emission and consequent lim-
itation of the plate current. Western
Electric and Myers tubes can be used
for the detectors, oscillator and audio
frequency amplifiers, but are not sat-
isfactory as intermediate amplifiers
on account of their characteristics be-

TO FIRST SUPERFORMER
Fig.3
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TO +90 VOLTS 8 BATT.

In order to be able to use as much
negative bias as possible on the grids
of the intermediate frequency ampli-
fiers, it is necessary to reduce as far

ing different from those of the 201A.

Numerous requests have been re-
ceived for designs of portable super-
heterodyne receivers. While the

as possible all tendency for feedbaek
between the plate and grid circuits uf
each tube. For this reason, the con-
nections, particularly in the grid cir-
cuits, should be as short as possible.
This can be accomplished by placing
the ‘“superformers” between the
tubes .and making the connection be-
tween the “superformers” and the
grids as short as possible. Elevating
the tube sockets in order to shorten
the connection by a half-inch or so
is often worth the trouble. Shielding
the precision selector is also helpful,

ber of tubes and amount of ap-
paratus required render it somewhat
bulky, it may be condensed to a
surprising degree by making use of
several devices and changes.

For the portable set, it need hardly
be stated that UV199 tubes are a
necessity. The most practical ar-
rangement is a six-tube set, consist-
ing of the oscillator, two detectors,
two intermediate amplifiers and one
audio frequency amplifier.

In place of the honeycomb coil
mounting, which takes up consider-

({a}]
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RADIOLOG COMPANY

511 Market St., Camden, N. J.

able space, fixed windings can be
used. These should consist of the
same number of turns as used on the
honeycomb coils, namely, thirty-five,
on each of the oscillator coils, with
about one-half inch spacing between
the ends of the coils. For the pick-up
coil, ten turns is usually sufficient, if
the distance between this coil and
the grid coil is about one-half inch.
These windings should be of No. 28
single silk—covered wire on a 2%-inch
tube. The loop may consist of ten to
fifteen turns of singleconductor fix-
ture wire as large as can be placed
ingide the cabinct, or a folding loop
may be used. The required number
of turns will depend upon their size
and spacing.

Automatic filament adjusters will
prove useful in a portable set, and
variable grid leaks should be avoided.
The arrangement of the parts is
largely a matter of individual taste,
and there is plenty of room for dis-
play of ingenuity.

There are, however, limitations
which must be recognized and kept
in mind. On account of these limita-
tions, the intermediate frequency
transformers cannot be placed in a
compact row behind or below the
tubes, but must be located between
the tubes. At first thought, it would
seem that this arrangement will make
the panel rather longer than is de-
sirable in a portable set, but it is
possible to make use of apother ar-
rangement in two rows, of which one
can be placed either behind or below
the other.. There are three tubes in
each row, with transformers between
them, with one exception.

In the top or front row, beginning
from the left, are: First detector,
first superformer, first intermediate
amplifier tube, second superformer
and second intermediate amplifier
tube.

In the bottom or rear row are, from
left to right, oscillajor tube, audio
frequency amplifier tube, audm fre-
quency transformer, second detector
tube, and precision selector. If one
row is placed above the other, the
oscillator coil may be placed in a
vertical position at the extreme left,
preferably behind the variable con-
densers, which may be placed one
above the other at the left end of the
panel. To the right of these may be
the two rows of tubes and trans-
formers, with the battery compart-
ment behind them.

Although the small blocks of B bat-
tery are not economical, it is advis-
able to use them in this set, as 90
volts of the large blocks would in-
crease both the bulk and the weight
of the set to a great degree. The A
battery can consist of four to six
Eveready “Three” batteries in paral-
lel. or three dry cells in series, if
sufficient room is available.

Many experimenters will desire to
use an outside aerial in place of the
loop, in order to obtain even greater
distance and volume. This can be
done, as will be shown later, but, con-
trary to expectation, it often does not
improve the reception, and sometimes
even detracts from the quality of re-
ception.

The reason is simple, but often
overlooked; the ratio 6f “signal-to.
stray” intensity is greater with a
loop, on account of its sharp tuning
and static-eliminating qualities. The
amplification obtainable with the
super-heterodyne is always sufficient
to reach the “threshold-point” on &
Ioop‘. _ The “threshold-point” is the

RADIOLOG COMPANY,

bll \Inrlel Bt.. Camd; 3.
lemen: am inclosing Cvlo
ra for which send me
RADIOLOG postpald.

Name

Hreet
City

£
[

of reception when the sig-

gfesults made posszb]e on
TeSuper-Heterodyne
with the marvelous M. &H.

Superformers &
Precision Selector

OU bave read in the Philadelphia Record and North American,

February 17. and in Radio in the Home for March. the smazing
results of the Super-Helevodyne Sets using the wonderful M. & H. Super-
formers and the M. & H. Precision Selector—sets made from parts and
plans furnished by us.

These M. & H. Superformers and M. & H. Precision Selector are
marvelous radio parts. tlul make the Super- Helerodyne the most remark-
able circuit ever d hat give y never ore,
that increase d--unce. add greater clarity and amplify volume to such a
point that distant stations are heard with the same loud speaker
intensity as your own local station.

And so simple even the novice can tune out the local station and
tune in a far-distant station only five meters’ difference in wave length.
No distortion, no squeal. Only two tuning adjustments. Dials always
log same stations with a given loop.

Utilize yoar present parts. Baild yoar own Saper-Hetero-
dyne Set by using these M. & H. Superformers and the M. &
H. Precision Selector. Oblain these wonderfal resalts that
will bring hundreds of far distant stations to you.

Complete Parts for 8-Tube $9650
SUPER-HETERODYNE

With Booklet Giving Full Description and Plan
How to Build. Sent Anywhere Parcel Post

These are the Parts Specified by
Henry M. Neely in March Radio in the Home

nal-to-stray ratio is just great enough |

for the signal to be distinguishable.
Since the signal-to-stray ratio s
greater for the loop than for an out-
door aerial, the threshold-point is
“farther out,” and since it can be

reached, longer distance Is possible |

M. & H | M.&H. Precision Selector

S"performer The marvelous efficicncy, ul-:llvil')‘r.

long-distance reception of
odyne Clr(ulll over those
Designed
cially for Super-

s 4. signs are due 1o this ecien-
Heterodyne Clrcull

ment.
Requires no .d;u-lmznl Wil last
il n

in hard rubber uu be.ulilul design,

especially  destrable  for $
Super-Heterodyne | builder 10
41 | who wants best results.
,q.,.| ,.,.,,,;,,‘.“‘, HNMiustration is one- hal] uctuol size.

Dv.2, -199, C.299
former h.. been uleclrd by experts
as best for the Super-Heterodyne
Circuit.

Small in size. there minimum of

to -hkld

Open-core type, incased in
hard rubber. Fully tested
and Gueranteed
Ilustration is owe-half actual size

Boohklet
wit.

riving fall  description

il uper-
Mailed zsc

Heterodyne - Set.
anywhere

MOSKOWITZ & HERBACH

512 Market Street, Philadelphia, Pa.
Established 28 Years
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SUPERIOR CONDENSERS

Special—13 Plate

EUTRODYNE

CONDENSERS

RDINARY condensers will not do for the
Hazeltine Neutrodyne Circuit. A special 13-
plate Rathbun Condenser is being widely

used because it answers every demand of this cir-
cuit so perfectly. Plates are held in better align-
ment due to single hole mounting and anchoring of
plates in accurately milled posts. Every bearing is
true and hard wearing. Hence adjustment is always
uniform. The success of your Neutrodyne Receiver
is worth your insisting upon

RATHBUN Condensers.

c.mity LIST

.0003 MFD.

Write TODAY for the nems of the
o] Ntset e T ol et e

RATHBUN MFG. CO., Inc.

Jamestown, N. Y.

than with the conventional type of
“;‘”;crwrdc although actual

" o ac re-
mﬁu(opou‘b’u from greater dis-

qualif
istic which render the selectivity even
greater.
However, if it is desired to use an
d it ean be d

90 or 96 volts, but this depends upon

the uld

about 40 or 50 volts, and on the plate
of the oscillator 55 volts. On the
grid of the oscillator tube it should
read 4.5 volts; on the gri
intermediate amplifier tul "3 to 4
volts, d d upon the ng of

as shown in Pigure 3. This coil is
similar to the Harkness coupler. Be-
ing wound on the same tube as the
oscillator coils, no extra pick-up coil
is required. The aerial coil is made
of No. 18 bell-wire, or of flat copper
strip about one-sixteenth inch wide.
The secondary consists of thirty-six
turns of No. 24 single silk-covered
wire. A layer of varnished cambric
tape or oiled silk is placed over this,
and the aerial coll, consisting of
twelve turns, wound directly on top
of the secondary coil. These are on
a 2%-inch tube, and a one-inch space
is left between them and the grid

aerial eo&zlinz eoll. -lcbonth‘ﬂm in-

the polentiomete: r, and on the grids
of bes

lorulmnyofduloulmuomu

Some experimenters prefer bus
wiring and soldered < I
portable sets, where there is a great
deal of jarring, it is necessary to use

cting wires insulated with flex-

—
for Readers of this Magazine, so they may se-
cure parts identical with those used in the sets

hown, guaranteeing the same iful resuits.
THIS MONTH’S SPECIALS:
\ Supor-l-lo‘:.m.. 8-Tube Set. 89 5.00
1 hai: K r3
- n.!:mu'ku ”ru.& CM" ,68075

\ 3 T:‘l?‘p:riil:l.w this wonder portadle set. ‘25000

NN Griges Porable [avene Dusker,_ 359,60

N Goodreau’s Spiderweb Portable Set. $] 8 Q5

TN i T, T . 34 85

EACH PACKAGE COMPLETE WITH PANEL, BUSS WIRE,
ETC., READY FOR YOU TO GO TO WORK

We have the ‘“‘bard to get” GAROD Variable Condensers
.0003 Mfd., $6.00 0008 Mfd., $8.50

EXPERIMENTERS! Special instruments built te your specifice-

tions. Lot us quote prices.

CLARKE and CO.

RADIO SETS and SUPPLIES
MAIL ORDER DBPT.
1320 CHEBSTNUT ST,

ROOM 316 PHILAPA.

ible varnished eambric sleeving,
known familiarly as “spaghetti.,”
Straight wires and square cornered
bends always add materially to the
appearance of any set, and soldered

are p when o
permanent job is desired.

Once the set has been assembled
ané wired, and the loop and batteries
connected, the natural thing for the
owner on the Atlantic Coast is to try
to tune in San Francisco. . Very often
he is disappointed because nothing
comes through at all, or because
lel are P‘c.e.rd. 0 X

n it necessary n
“ghooting trouble.” First, nllb'tl!u
o should be fully tested for
“opens” and “shorts.”
meter of 100 volts range, and connect
its .negutive terminal to the i

set, beginning with
the potentiometer.

Several positions of the potenti-
ometer lever should be tried, from full
negative to full podun:‘ The ”ﬁ

vnr’y from zero to 4.5 volts. .
The positive terminal of the volt-
meter should then be touthed to vari-

ill| ous points which are connected to the
l|| negative side of the “A” battery. The

reading should be 4.5 volts.

Then with the bulbs lit to normal
brilliancy, the terminal should be
placed on the negative side of the
filaments of the various tubes. It
should then read between 5 and &

The next set of points should be the

possible, trying to get both high and
low wave lengths.

If no whistle can be heard, the
oscillator is probably not functioning.
To test this, dieconnect the B battery.
Then, with the filament. of the oecil-
lator burning at normal P .,
connect the B battery. A slight de-
crease in the brightness of fila-
ment will result, if the
iy B

Joo! a wer part of
the glass of the tube. If the tube
does not oscillate, reverse the con-
nections of either the&l-u or grid
coll of the oscillator. it does nmot
then oscillate, change the bulb, and
examine to see if the contact springs
in the socket are all touching.

When the local stations have besn
. m‘"}m"ﬁo “dial seteh
can be or ngs.
Make the vertical scale wave length

and the oscillator condenser. The
curves are made by marking the
points corresponding to the dial set-
tings and wave lengths of the loeal

‘ nd drawing a th curve

a ng
through these points.
After the curve for the oscillator
d is ob d, take 1
convenient points on the curve, and
for each point calculate the frequency
in kilocycles corresponding to the
wave length. This may be obtained
by dividing 30,000 by the wave length.
At a “nhlenﬂhl ?l_ soo‘mun, the
& .4 24
Now take two frequencies, one 50
kilocycles higher than the one cor-
responding to the given wave length,
the other 80 kilotycles lower. For
300 meters these will be 950 and 1060
.kiloeydu.k Then obtain the wave

eor these
frequencies. This is done by divid-
ing 30,000 by each frequency in turn.
In the example we are working out,
there will be 286 and 316 meters.
On the chart find dial
corresponding to wave
and mark the original wave length
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at each of these dial settings. When
this has been done for about four dial
settings, two more curves can be
drawn through the resulting points.
One will lic below the original and
the other above it. These are what
are known as the upper and lower
heterodyne settings.

Now plug the phones in the second
detector and light all bulbs except-
ing the audio frequency amplifiers.
Set the loop condenser at a setting
corresponding to the wave length of
any local station which is transmit-
ting at the time. Make sure the
oscillator is functioning.

Now set the dial of the oscillator
condenser at the sctting correspond-
ing to the wave length of the station,
from one or the other of these “heter-
odyne” curves. If ome does not work,
try the other. Adjust the potentiom-
eter as explained last month, and
turn the dial very slowly a division
on each side of this point to make
sure you have not missed the station’s
wave. If no response is obtained, all
the apparatus from the first detector
to the second detector must be tested.

The tube sockets are a good place
to look for trouble, for one loose grid
or plate contact will prevent the re-
ceiver from functioning. The jack
may not be wired correctly, or the
plug may not make contact. How-
ever, with the trouble “sectionalized,”
£0 to speak, it should not be hard to
find.

Trouble in the audio frequency am-
plifiers is usually due to overloading,
and is noticeable by distortion and
high-pitched whistles. It may be
avoided by placing grid condensers
and leaks around the secondaries, or
by using the filter described last
month.

While the super-heterodyne |is
somewhat difficult to construct, par-
ticularly for the inexperienced experi-

DEALERS

It takes less time—codty
less money-—to install a
Sleeper Monotrol on trial
in the home And it is
surer to remain there.
The set aclls (tself quickly
and surely.

menter, and even though trouble at
first is often very discouraging, the
final results obtained are well worth
the time and patience of any radio
fan who desires the ideal combination
of extreme selectivity, unbelievable
volume in dfstant reception and excel-
lent tone quality, combined with a
reliability and ease of operation
which will not be bettered, it is safe
to say, for many years.

Lightning Dangerous?
It Is Not—Not a Bit
(Continued From Fage $3)

rod the better it is, because we are
presenting nore surface to attract
more ions, and so we prevent the state
of strain from taking place over the
particular spot protected in this way.

“If four or five little metal points
such as you find on a lightning rod
will protect a house, you can imagine
how much better protection you will
have through the very much greater
conducting surface offered by the
wires of a radio aerfal. This is true,
of course, only when you have your
aerial connected dircctly to the earth
during a thunder storm. This is done
by putting your lightning switch in
the “ground” position. Set in this
way, the blade of the switch gives an
easy path for the ions and so pre-
vents a state of strain in the ether
above.”

The Langbein and
Kaufman Circuit

(Centinued From Page “16)
of the numerous crystal-using cir-
cuits has led some of the highest radio
authorities to say that the use of
crystals may in the future increase
rather than decrease, as compared

H]I AT

with tubes. There have always been
many times more sets using crystals
than tubes as detectors.

As to the care of crystals, our
laboratories have exploded thc com-
mon fallacy about dirt or grease.
Apply a mizture of both to a good
erystal; wipe it off so that a barely
visible greasy film remains. You will
find that the crystal works as well as
ever, if the cat-whisker penetrates
the grease.

But any substance which has hard-
ened on the crystal, and likewise rust
or corrosion, which interferes with
the contact, will lower the crystal’s
power. Hence the value of the rust-
less gold contacts. Most fixed de-
tectors will be destroyed by solder-
ing a -connection on to them, as the
erystal will probably be displaced or
desensitized by the high heat.

It is interesting to know that crys-
tals may rectify positively at one spot
and negatively at a spot which may
be only a microscopic distance away.

The large proportion of poor or
worthless crystals sold is partly due
to the use of insensitive ore and often
to the practice of some manufacturers
in not testing the partly good lumps
they use. Thorough testing involves
sampling and testing the lumps, then
testing the sized crystals, and finally
testing the selected ones after mount-
ing, and rejecting those mounted
wrong side up.

Only one pyrite or galena deposit
in one hundred produces radio crys-
tals. They are the by-product of
gold and lead mines in different parts
of the world.

Probably the most popular of all
delusions regarding crystals is the
belief that their sensitivity can be
recognized by their appearance. Our
laboratories have discarded tons of
pyrite and galena which bore every
resemblance, even in microscopic de-

Your Radio Set

should be selected in your home.
Monotrol with no outside aerial to be
erected—no outside connections of any
kind—will be sent to your home on trial.
Let your wife
or the children try it. They will get re-

See how it works there.

sults at once.

The Sleeper Monotrol is a one dial set, yet
brings in all—and often more—than you

The

Cdison!”

Primary

Cells

Solve thé battery problem of
the man in the country or in
the camp.

No re-charging necessary.

Long and steady life and
then—simply mix more pow-
der in water and the cell is
like new again.

They Are Really Necessary

for

RADIOLAS
SUPER HETERODYNES

And other multi-tube circuits
using 199's, 11's, 12's or A's,
where the drain of the many
tubes means quick death to
dry cells.

Full information sent on request
Bartlett F. E. Co.

Distributers

Bourse Bldg. : Phila.

can get with a dozen dials.
as much a part of the home as is the phon-
ograph—just as beautiful and as easy to
run—just as loud or as soft—just as
sweet and as clear—just as easy to move
from one room to the next or to take with
you for the Summer.

It’s just

Let your dealer put

a Sleeper Monotrol in your home on trial.

are sure you will.

You won’t have to keep it there, but we

SLEEPER RADIO CORPORATION, 88 Park Place, New York, N. Y.
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PARAGON

Beg. U. 8 o OB
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3-CIRCUIT RECEIVER

“Hear Those Saxophones”

Every tone, every note clear and
aweet.  You can almoat sce the
musicisns swaying in time to the
music.  It's just as if the orchestra
wns right in the room with you.
Why pay money to go dance
when the best in the land can be
had right at home over the radio?

The Paragon 3-Circuit Receiver
here illustrated is the last word in

itivity, selectivity and simplicity.
You need only to switch on th
tubes and set the diala for the
station you want, The cabinet is of
highest finish mahogany or walnut
and includes compartment for dry
batteries. The Paragon is the ideal
Radio Receiver for the home.

Write for illustroted Bullatins of
Poragon Radie Receivers

'ADAMS-MORGAN CO0.
36 Alvin Avenue,
Upper Montclair, N. J.

PARACON MODEL
RB—2
PRICE $135.00

—

CALVERT

RADIO-CABINET
“KNOCKED DOWN”

MHanufactured by

CALVERT SPECIALTY
COMPANY, Incorporated

1312 Callowhill Street : :

Philadelphia

™

r both sides.

plated brass

Each cadinet s

Ply=—v fibre t C venee
Mahogany color—polished and gralned: Bindings—bright nickel

Handsome-—Strong—All standard sizes—Durable—Dignified. Har-
monigzes with any panel—Black, Mahogany or Metal.
Ned W% on AREIAA

! carton owon.”*

Every hole bored.
matc
iver are

woarping and -the alisence
| bacume loose and atrained.

assermbled one and
counter customer—no time

Ccarton, it takes less than
s uwa‘ﬁth‘-dy to ship—can be

every (hread cut and ev
the trim) yrovided, so that onl

uired to effect a “"'f ete assembly.
have deen quick to eppreciate the Mg con-
atruction compared with cabdinets of wood, alvo the elimination of

d d .
screw {nickeled to
a few minutes and a acrew
Radio exyerts

M naulating value of ita

of hinges which snay aconer or later

THE CALVERT CABINET

Solves the problem of stock carrying—'tknocked down" one to a

one-sixth wshelf-room oocupled

by an
handed to

ASK TO SEE ONE

FOR THE DISCRIMINATING—CALVERT
CABINETS HAVE COME TO STAY

tail, to our accepted material of like
origin.

The socalled synthetic crystals are
all, without exception, artificial or re-
crystallized galena. Nature crystal-
lizes galena from a cold wet solution,
whereas man recrystallizes it with dry
heat. Hence, the synthetic process
does not copy Nature's process.

An extensive serics of tests was
made last summer by America’s old-
est radio school to grade some twenty
makes of crystals, comprising all that
could be bought in Philadelphia at
that time. They found but one make
of natural crystals which ranked as
best, with an average of 106 on the
audibility meter. Three makes were
good, with an average of 78 Six
makes were fair with an average of
51. Five makes were poor, with an
average of 28,

Finally, seven makes of synthetic
crystals were classed as fair, which
averaged 72 in audibility.

Thus, while most synthetic erys-
tals are weakly sensitive all over,
they arc not loudly sensitive like good
natural pyrite or galena.

How and why a crystal works may
be told in everyday words somewhat
as follows: The radio waves caught
by your uerial are alternating cur-
rents of such high frequency that
even if the telephone diaphragm
vibrated,” the human ear could not
hear such shrill sounds. So it is nec-
essary to produce a direct and pul-
sating electric current, which will
cause vibrations audible as speech
or music.

Therefore, the alternating current,
which may be thought of as a combi-
nation of direct and reverse currents,
must be separated or “rectified,” as
we say. It is here that the erystal
acts as a sort of valve or sieve, allow-

ing most of the direct current to flow
through the crystal, and allowing |
very little of the reverse current to .
pass.

This pulsating direct current vi- |
brates the telephone diaphragm and
we then hear music and speech,

It is certain that much of the crys-
tal's power depends upon its struc-
ture. Messrs. Roberts and Adams,
of the Washington Geophysical iab-
orntory, published their studies on
crystald in the August, 1922, number
of “The American Mineralogist.”
They think that the crystal’s as yet
unexplained rectifying power may be
due to its crystalline layers rather
than to jts chemical composition.

The crystal’s structure is known
to consist of minute layers of only
one kind of atom; thus in galena
these elementary layers consist only
of lead or again only of sulphur. In
cither case, these ultra-microscopic
layers, when on the surface, are elec-
trically unbalanced; that is, they are
one-ditectional in their electrical con-
ductivity.. They will carry currents
in one direction only. It is therefore
argued that crystals owe their pawer
to such elementary layers as are on
the crystal’s surface.

The question of the best crystal
and reflex hookups is too large a sub-
jeet to take up here, but I shall be
glad to send to any one who writes
for it, a diagram of five such good
hookups. Kindly address W. M.
Foote, care of Station WFI, Straw-
bridge & Clothier, Philadelphia, Pa.

This talk was given some time ago,
%0 any reader who may be interested
had better send their requesta to this
magazine instead of to the broadcast-
tng station, and I will see that Dy.

Foote gets them. H.M. N.

with

Amplify

LANGBEIN & KAUFMAN
TUNED RADIO FREQUENCY

VARIOTRANSFORMERS
TYPE VT25  LIST $8.50

Connected same as a fixed
radio - frequency trans-
former, but continuously
adjustable to the peak of
the wave.

MAXIMUM AMPLIFICATION

AT ALL WAVE LENGTHS

The Home of Moalded
Taner Speciallies

LANGBEIN & KAUFMAN
654 Crand Avenue
NEW HAVEN CONN.

You'll get the best results whon
you use the beat crystal—that
means using o Foote Crysiall

y be aatisfied, when you
can get what you want from
either Crystal or Reflex set by
utting on a _ Foote Mounted
rystal or a Foote

VAKIOTECTOR, $1.50; FIXE-

DETECTOM. $1.25. Eight dif-

ferent mounta. 30 cents to 31,

?::'t experiment—inuint on a
e

Foote G1ANT
Cryntals  {(Galena
ur’ Pyrita) are
“triple - ¢r
exten - loud - alf -
wrer,

We will gladly send

five different approvi

straight crsstal o refiex  clrcuit
rite us ¥,

Foore

FOOTE MINERAL CO., Inc.
107 N. 15th St, Philadeiphia
N\ H#1¢eral Pioncers for nearly 50 years £

u plans for
hoakupa for
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“Levin

More About the

By MOE LEVIN

Singletrol’”

[N the February issue of this mag-
azine I described the Levin Sin-
gletrol Circuit.

The letters I received were so nu-
merous that it was impossible for me
to answer them all, therefore I am
using this issue as a medium.

Some of the letters were com-
plaints, some compliments and some
asking more information. I will go

length without touching the dial or
changing the coils.
For instance, when the ground is

on and the higher wave length is re- |

cecived, throw the ground off and it
will bring in the lower wave length.
I find that a 85 and 75 turn coil is
about the best combination. However,
in some cases, a 35 and 50 is better.
As to using radio frequency with

this circuit, I would say that it is not |
dvisabl

A great many requesis

FIGURE 1
MOE LEVIN CIRCUIT

SWITCH
L

into detail as much as possible and
trust that I will answer all the ques-
tions.

The hookup showed a four-tube
diagram and many took it for granted
that it would not operate on less than
four tubes. Most wanted to use
cither one tube or three tubes. There-

FIGURE 2 nx_m/m CIRCUIT

have been for this addition, since guch
fuvorable results have been obtained
with it.

I have received five letters frura
Philadelphia in which the writers
claim to have received Los Angeles.

As I advised in my previous article,
it is important that only superior
parts be used in order to get superior
results, Several sets have been
brought in to me with the complaint
that the circuit does not function as
described. in every case I found the
trouble to be either in cheap, defce-
tive parts or an error on the part of
the builder. In one case I simply re-
versed the leads of the tickler and the
set worked perfectly. This is impor-
tant.

Try reversing the connections of
the tickler coil for best results.

If the tube oscillates too freely and
this eannot be eliminated by turning
down the detector filament, separate
the cofls about a half inch and
slightly retune.

Be sure and connect the movable
plates of the variable condenser to the
filament.

If this set is constructed properly,
it will do everything I elaim for it.
Some of the sets that are brought in

fore, I am showing how to use it
either way.

Some were also confused by the
two diagrams in the placement of the
fixed condensers.

The circuit will work either way
equally as well.

You will notice that I am making
a change in the aerial and ground
leads and also introducing a switch
in the ground lead. I am reversing
the ground and aerial binding posta.
By throwing the ground switch on and
off, the ground is connected or dis-
connected from the set. In doing
this it is possible to change the wave

to me are really a disgrace. They all
have the same story: “I just hooked
it up temporarily to see how it
works.” That is the cause of a great
many good cireuits being condemned.
You can’t “just simply wire up” a set
at random and expect the best results,

This set will operate on a ground
alone on short distance with plenty
of volume. In that case use a 50 turn
in the primary and a 85 turn in the
tickler.

As to tubes, the best to use are 200
for detector and 201-A or 301-A for
amplifiers. Dry cell tubes will fune-
tion well, but cannot be compared
with storage battery tubes.

21
Stock Sizes
Radion
Panels

oxigve

RADION

The Supreme Insulation

PANELS

Eliminate Short Circuit
and Distortion '

Any panel material which will absorb moisture is apt to
cause short circuits and distortion. Radion Panels are
impervious to moisture. They eliminate most of the
}e?II‘S of radio frequency currents where other materials
ail.

You_r dealer carries a stock of Mahoganite or Black
Radion Panels, Dials and Knobs. Experienced amateurs
and professionals, too, demand genuine RAD]ON. Try it
and you will notice the difference.

Look for this stamp on
every genuine Radion

Panel. Beware of sub-
stitution and imitation.

At all good radio shops or write to

AMERICAN HARD RUBBER CO. : 11 Mercer St., N. Y.

For Radio Frequency
YOU MUST be able to get extremely loose coupling.
The ordinary forms of coupler winding do not permit
\1 this. The

Simplex 180° Variocoupler
Bolves the problem of efficient radio
frequency for that set youra. The
speclal woven web form of rotor
does L.

-

Simplex DX Tuner

Here is an instrument that Is doing wonders. Let us
tell you how to use it. Similar to the Variocoupier
except that it is designed for the untuned primary.

1015 Ridge Ave. SIMPLEX RADIO CO. Philadelphis, Pa.

> TANDARD
‘Supneme
AKER

Music, song and specch ix perfoctly and naturally
reproduced without distortion. -Supreme clarity’ and
mellowness of tone, with maximum volame. and-
suiely constructed.  Beautiful, black crystalline finish.
19 inches in helght—11'%-inch bell. No extru butteries
are necessary.

Compiete with unit and connectin;

cord. ready for opefation ces 57.50

fent anuwhere #n the Unéted Btatca on reoeipt of
wyrice. plua 1ic for parcel post and imsuramce.

STANDARD RADIO CO.

811 W. Market Street Philadelphia, Pa.

Send for Complete Radio C
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THIS IS THE ONLY AND
ORIGINAL KELCOIL

DISTANCE, volume and clariy the KELCOIL detector
circuit cannot be equaled. The SyCo KELCOIL is a
scientific tuning unit which, used in a straight hook-up. with-
out amplificaton, ‘will satisfactorily operate a loud speaker
(on ONE STANDARD TUBE) on stations within a radius
of 25 miles. The KELCOIL detector circuit is ideal because
amplification can be added as desired—either one or two
stepd, or a three-tube push-pull amplifier.

SILVERMAN-YOUNG & CO.

DEALERS:
MNenulacturers and IHatvibutars Here ia o real prefit
Drexel Bldg. maker.  Keleoll o
Philadelphia, Pensa. b gy =

teniag sall om the
market

Write !Wm’w aad

Kelcoils and Supenor Conls—C 0.D.

:.u’:'::n;“ y m:'lLoroen ,mm;tly nlm‘ urwhcu n (I‘ nited States
KELCOILS, $6.00 SUPERIOR COILS, $5.00

WINDHOVEL RADIO

46 NORTH 10TH STREET, PHILADELPHIA, P.
be Kelcoll Sets

J. M. HETHERINGTON & CO. Redie Enginecers

Hunting Park Ave. & Lycomiang St., Philadelphia, Pa.
A "Keleail” Dotector Cirenit Diagram is alse sont you with corh ovder

Radio Kindergarten

(Continued From Page 1)
the first battery used we call it by
the first ‘letter of the alphabet, or A.
You can remember from this that no
matter what your hookup is and no
matter what kimd of tu you are
using, the A battery is always the
battery which is used to light your
filament.

In hia experiments, Edhon und LY
batte the

ttery

phu. and as this was the neond bat-
tery used, it was called by the second
letter of the alphabet, or B. You can
fore always that the
B battery is thc battery which is con-
nected to the phh of your vacuum
tube even though the current may
have to go through telephones, vari-
smeters, transformers and several in-
before it hes the plate.
mtdoumtdmthlmmtﬂn
B battery is.connected in such a way

that it affects the plate.

Now according to Ohm's law, no
current should flow from the plate to
the filament in Edison’s experimental
tube because there was an open space
there. Edison connected the negative
side of his B battery to the plate and
found that Ohm's law held good; mo
currents passed from the B battery as
indicated by his delicate measuring
instrument.

Edison then reversed his connec-
tions and placed the positive side of
the B battery to the plate.

And then a very marvelous thing
happenéd. With positive side of
the B battery connected to the plate,
the measuring instrument showed
that a definite current of electricity
was passing in some manner or other

across the open space between the

pl.lu and the filament. This was
totally agasinst Obm's law and it
pussled Edison. It meant either that
Ohmn laws was wrong or else that
hi was in that
.g:n space that science knew nothing

Further experiments showed that
this current across from the
plate to the filament only when the
filament was burning. When Edison
turned the filament down, the current
stopped. Therefore, it seemed to in-
dicate that the burning of tie fila-
ment was doing something or other in
the space b to form a p
way for the electricity.

The only explanation that science
could make at that time was that the
heat of the filament was doing this,
bat that wasn’t a valid theory because
it had already been proved that the
mere temperature of space did not
alter the fact that electricity would
not pass across it.

Wdl to make a long story short,
l.hn this
“Edison dhn." as it is still known,
was caused by the fact that when the
filament became incandescent, it sent
out a constant bombardment of elec-
trons into all of the space about it.

This explains why was no

We repair the following RADIO TUBES
Wld Guaram‘.ee Them

H. & H. RADIO CO.

CLINTON HILL S'I'A. S NEWARK, N. J.

of current when the negative
side of the B battery was conpected
to the plate because, as we have al-
ready learned, negative eletricity re-
pels negative electricity and in that

the negative electrons and not per-
mit them to come across.

But we know that positive electric-
ity will attract negative, and so it
follows dmply that when the phu
was ponlﬁv,, attmud the mgnuvc

ndnﬂentﬂvﬂmndzhhmbld
to use B

at various locations along a long dis-
tance line to boost up the strength of
the signals.

It remained for Dr. Lee De Forest,
however, to add the third and erown-
ing glory to the vacuum tube. °

Dr. De Forest, after very long and
intensive study of the Pl-min( nln
placed between the metal
the filament, but still not muchlu
either, a little lmwork of metal which

called a grid. This grid was
nearer to tbe filament or source of
electrons than the plate was and con-
sequently a very muoech weaker cur-
rent on the grid would have more
effect on the electrons than would the
current on the plate because of this
nearness and therefore added in-
fluence. Now with this in mind we
can easily see what happens in the
vacuum tube.

We lead the signals from our aerial
into our receiving apparatus and
transfer them by various means to
the grid of the first tube.

When the slxnnl is pumvn. the
grid attracts being
thrown out by tbn filament lnd brings
them out to where the positive charge
of the plate can catch them and bring
them all the way across, thus offering
a good path for the flow of electricity
from the B battery through the plnu.

-ntryingwmoutfmthhun-
descent filament and does not permit
them to go across the open space and
form a bridge across space for the
electricity from the plates. Conse-

negative part of the wave, no electric-
ity flows from the B battery.

It is this “rectified” and amplified
impulse that we use to work the dia-
phragms in our phones and loud
speakers and so give us our music
and spesch.

How Often Mmt We Pay?

(Continued M Page 13)

nnhir. ridleul.om, {mpracticable and
rrational, but show absolutely no
cqulw whatsoever. T h-ve inter-
preted the Copyright to smit
their purpose, and have md into ft
subject matter which did not exist
at the time the Copyright Law was
passed, as for instance is proven by
the fact that when the present Copy-
right Law was enacted, radio b:
casting was not in uhunu.
Therefors, we say that our Copy-
right Laws are still in nesd of addi-
tional in retation or amendment,
and probably more in need of the
latter than the former i the pnbbc
is to be considered.
Mommiuwmyhmn
and that is that broadcasting sta-
tions will not be dictated to, nor
bulldoud by any

hnumn:.pnhlie to have its entertain-
ndnuppod. _bampered and

by any through
attempted taxation or otherwise.
Radio must have the same fresdom

itself in a roddon to deliver to the
millions of listeners, information and
entortainment which is not controlled
and not dominated by any one or
any group.

_A'l'bo Nnuon-l Auodauon of Broed-

out by the §
cent filament, and it was soon discov-
ered that this constant stream of
electrons passing across the space
offered a fairly good path for the
electricity and that was what eaused
the flow from the B battaries.

This Edison effect was used after-

b wnd‘bkilmin‘ in what was known

seeing to it that these
worthy objoeﬂm are being tumn.a
and ‘il:. 'ndu eont:: unflinchi;

soe t pul upon whi
future nbmg of b thn
tains its

matter of
music for

not
which & now pays not only
once but

often.
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Three Tubes in
a Corona Case

(Continued Fram Puge 11)

experiment to find out which coils to
use for the particular bed spring or
electric light system which you are
using in your hotel for an aerial.
Usually I think you will find that the
seventy-turn coil in the left mount
(as you face the panel) and the fifty
or sixty-turn coil in the right-hand
mount for a tickler will act best.

I ordinarily start tuning by having
the ends of the coils only about three-
quarters of an inch apart and doing
the tuning with the Variadon con-
denser. There is always a character-
istic hiss of regeneration when this
circuit is working properly, and if
you do not get this hiss it will not be
much use to try tuning because it is
doubtful whether your set is func-
tioning properly. In that case, try
moving the coils farther apart or
closer together and at the same time
turning the variable condenser.

1f even this does not work, change
coils until you do get that character-
istic hiss, and as soon as you get that
you will very quickly locate a station
by turning the dial of your condenser.

Move this dial until the signals are
loudest, regardless of whistles or
squeals, clear up the signals as much
a8 you can by moving the coils with
relation to each other and then take
your hands away and do your fine
tuning with a stick or pencil by
means of the little pointer on the
shaft of the midget condenser.

There is really nothing much more
that need be said about this set be-
cause the tuning is entirely a matter
of practice. If you can possibly place
your tube sockets—we are showing
the well-known Na-Ald socket—if you
.gan pluce these sockets upon pieces
or rubber sponge, it will be well worth
while to do it, as these small tubes
are extremely “microphonic,” and will
ring and howl if jarred even the
slightest bit.

How to Charge
Your Storage B’s

(Continued From Page 34)

of the positive connections of the bat-
teries are wired to each other and all
of the negative connections are wired
to cach other and that gives us a par-
allel connection and we are able to
charge the batteries when the switches
are set in this way.

With the increasing use of more
than two or three tubes in a set, this
matter of B batteries becomes an ex-
tremely important one.

You must bear in mind that each
separate tube draws a certain amount
of current from the B batteries and,
what iz just as important, you must
remember that the more voltage you
place upon the plates of these tubes,
the greater will be the relative drain
upon these batteries. That means
that if you are working your ampli-
fiers at 60 volts, each tube will draw
a certain amount of current, but as
soon as you raise your B battery
voltage to 90, each tube draws a
correspondingly increased amount of
current out of your B batteries.

It s for that reason that you must
consider your B batteries very seri-
ously just as soon as you hegin to
operate a set which contains more
than three tubes.

This must be born in mind by every
fan, whether he uses dry cell B bat-
teries or storage B batteries. For the
dry cell user, it is only fitting to give
a warning that he must not expect
too much out of his batteries if he is
going into sets using from five to
elght or ten tubes. This is a tre-
mendous strain on B batterics and he
must be prepared to renew them quite
often. Of course, the obvious thing
for him to do is to insert a C battery
in the grid leady of all his audio-fre-
quency amplifying tubes and this will
cut down the drain upon the B bat-
teries ubout 50 per cent, in addition
to giving very much better quality of
reproduction.

For the user of storage B batteries

Panel Layout for Corona Case Set

OUBILI S VAVIACON
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R-212

NEUTRODYNE

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

The Best-Built Set in America

RADIO SERVICE LABORATORIES
Asbury Park, N. J.

1002 11th Ave.

e e

Windlogs  of _extrvaely
low caiacitance. pibperly
umw -na 1mpre

long-wave radio frequency circuits such as

Super-Heterodyne, Ultradyne, etc.

RADIO FREQUENCY TRANSFORMER

4.000 to 10,000 meter (7% to 30 K. C.), suitable for all

Reflex,

Designed by the same

& baodsomely
o o ..4 bell of er.gineers who created the calebrated All-American Audio.
‘i"’m’ *eizn on Al Rndio and Power Amplifying Teansformers. Placed
iacicen Aodlo. vreanency on the market only after long and thorouglf testy. Again
T oty " on All-Amcrican leads!
neatnesa All the better dealers acll the All-American
Mse Couptiar of acrion, RAULAND MANUFACTURING CO

atage coupling or reaction,

2650 Coyne Street

Chicago

CARTER

Originators and Manufacturers of

Carter ““Tu-Way”’ Plug Carter Vernier Rheostat

Carter ““Hold-Tite”’ Jacks Carter Inductance Switch
Carter “IMP” Plugs Carter Jack Switches
Carter “IMP” Jacks

Always built up to a standard, never down to a price.

Write
for ( drter Ra(ho(o.
Catalog aiz reruBs G

Carter Automatic Control Rheostat
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(EBY Tip-Top Pest)

It Takes 3 Pair
of Phones

Its beautiful appearance
appeals.
Its design is fool-proof.

You can buy it for 50c.

You can mount it in a

jiffy.

See them at your
nearest dealer

The H. H. Eby Mfg. Ce.
Philadelphia, Pa.

this must be born in mind also, because
it means t he will have to have
a charger nnd some ar

mission of the dot and dash. Perhaps
Iam luhn. in imagination, but that

by
which he can enndmmly put back
into his st the

is p 1 have been in
thiﬁ game ‘0 long.

that he is drawing out.

The arrangement given here with
these three douhle-pole double-throw
switches is about the simplest and
most efficient that I know of and it is
s0 eagy to understand that any novice
x quite readily install it on his own

It can also be increased for any
number of blocks of batteries by
using one switch for each battery and
extending the connections on the same
system of “jumps” lhowthcrl:.

. M. N.

Editorially Speaking
(('Dll_ll-l" ,'r.o- Puge 4)

table resuit of this ultra-sensitivity.
In other words, the super-het will
pick up noises that will not affect the
ordinary instrument and will mag-
nify these noises in volume to such an
extent that they frequently will to-
tally ruin the quality of a concert
being received.

This, to my mind, is the most seri-
ous fault not only of the super-
heterodyne, but of any of the sets

, the DX fan is a decidedly
valuable mcmbtr of radio society.
He and his demands are keeping
radio experts hard at work develop-
ing new things constantly and he is
lrnly and generously spending

ney to pay for these developments.
Tbenlon I feel that he is entitled to
a good deal more honor than most of
the set manufacturers are giving him.
The trouble is that he is always
ahead of their factories ind therefore
he keeps them constantly in hot water
wondering what he will demand next.
But I am strong for him, although I
do not belong to his fraternity.

He is the man for whom the super-

is the one
and only ﬂun‘ to be considered for
next season. But I feel that the
super-het market is for him and for
him alone.

Personally 1 have not the slightest
desire to have a super-heterodyne in
my home. That is, as I have said, be-
cause in my home I want pure musie
and faithful reproduction of speech
with just as little extraneous noises
as it is necessary to have. I do not
M thh kind ol thing with a super-

which are 20

You must remember that there is
always s certain amount of static in
the atmosphere; you must realize
that there are always certain tiny
noises connected with  batteries
whether wet or dry, with connectfons
which’ may be more or less faulty,
and with all of the dozens of phases
of a radio set in which absolute per-
fection is not attainable.

Every one of these noises is pres-
ent, but if the set is not too sensitive,
it will not pick them up and they do
not bother us. The more sensitive
the set b the more liable it is

Wi‘-

l"'”

| THE MACK COMPANY
1810 Market St.Phila. Pa. |

| MAckONTROLS
| SENT PREPAID!

|
L Read the abeve mamufacturer’s
[ advertisement. 1t ia the only appa-

. guarantsed to

J. M. Hetherington & Co. |
Henting Park Ave. & Lycoming St
Philadelphia, Pa.

to interference from these noises and
this is a very serious aspect of all
such hookups as this.

} have heard it quite widely said
that the super-hetercdyne will give
twice the distance of any other set.
This is absolutely not true. It will,
if it is proper]y constructed and prop-
erly opera ve somewhat more
distance. It ‘wi perhaps give, this
distance a little more consistently.
But to say that it is twice as efficient
as its nearest competitor is to betray
the fact that you have not worked
sufficiently with different super-

ynes really to know what the
possibllities and what their limita-
tions are.

For the man whose chief pleasure
in radio is reaching out over great
expanses of land and sea, I should

hetorad is decided]

say the supe: y

worth while. It will give him the ul-
timate in radio and that is what he
is after.

For the man who wants entertain-
ment in his home, I should say that
the super-heterodyne is not worth the
money nor the trouble. I have had
eight or ten of these hookups on my
test table at Station 3XP, I have
worked with them unlnlly and sin-
cerely and yet, when 1 want the con-
certs in my own home, I turn to my
neutrodyne set with my power am-
plifier.

That is because I am not s DX
hound. I have had the Pacific Coast
from my little station in New Jm
and it has not even given me a i
I ean take s one-tube set, used with
a big loose coupler which I bought
fifteen years ago and with this an-
clent tuning outfit I can bring in the
dot and dash signals from Europe or
South America any time I want to,
so that distance is and has long been
an old story with me. I fail to see
why the transmission of voice should
give any more thrill than the trans-

There is another as of the
super-het that I think has been to-
tailly overlooked in the wild mania to
own one of these elaborate instru-
ments. This is not onl aspect
of first cost with its eight tubes, but

the aspect of maintenance,
in s0 far as B batteries are co

The average of all of the super-
heterod which I have used is a
drain of about 33 or 34 milliamperes
from the B batteries with eight tubes.
This means that in three hours’ use,
100 milliamperes have been drawn
out of the batteries and in ten nights
of three hours each, an ampere
been taken from Now the
average B battery really becomes vir-
tually useless after you have used
sbout 1% amperes from it, so that,
on this ealculation, it would mean
that your B batteries will be dead in
fifteen nights of use with a super-
heterodyne, even if you use a C bat-
:cry on the audio frequency amplify-
ng tubes.

Buying ninety volts of B hm?l
every two weeks is what I would ca
paying fairly dear for a possible in-
crease in efficiency in distance recep-
tion, with absolutely no improvement
in quality or general satisfaction.

There seems to another super-
stition and that is that the super-
heterodyne will eliminate sparks and
the squeals of reradiation. That is
not 80. The super-heterodyne does
not eliminate anything; on the con-
trary it picks up more things than
any other set does and amplifies them
unul t.hq become K nnlum Surk

and are
even more annoying with luper-hmr-
odynn than they are with other sets.
I do not want anybody to thlnk
from this that I am ng to dis-
(Ceontinusd oun Page 46)
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Across the Continent

Bedspring Aerial
With a Super-Heterodyne?
Not at all.

With a Neutrodyne Then?
Not at all.

With half a dozen stages of

amplification?
No; wrong again.

With Just One Tube

and &

SUPERIOR COIL

We built this set for Mr.
E. E. Altorfer. We can
duplicate the set for you
in knockdown form, with
full working instructions
so that any novice can put
it together.

PRICES
Superior Coil, $5

1-Tube Set, Knockdown, with
tubes, .......... $22.50
2.Tube Set, Knowndown, with
tubes, 32.50
3-Tube Set, Knockdown, with
tubes, 45.00

Radion Panel. Superior Coll.
Heath or Chelten Vernier Con-
denser. Kellogg Transformer and
Tube Socket. Daven Crid Leak.
Bradleystat . Dubilier
Crid Condenser.
WD-12 Tubes.

Micadon
Chelten Jacks.

Anywhere in U. §.

Shipped
Uro Price

% Receipt of
Brandes Phones, $5 Extra

The SUPERIOR COIL

Delanco Radio Service
Maple & Burlington Aves.
Delanco New Jersey

Grimes Designs a Portable
Inverse-Duplex Set

{Continued From Page 9)

teries consist of four of the small size
22%-volt units connected in series for
a total of 90 volts. This voltage is
necessary for best results, Less B
battery will result in decrensed
efficiency.

Considerable experimenting with
adjustable and fixed crystals will be
necessary before you will satisfy

yourself as to the best combination.
Fortunately, they do not cost as much
as tubes, and a person may purchase
“going

several of them without
broke.” If an adjust-
able type is used ft
should be encased in a
glass housing or other
dustproof device. The
best adjustable crystal
I have yet found is the
“Rusonite” crystal,
while the best fixed
crystal I have used is
the “Pyratek.” Of

while on a trip through Nevada and
Arizona.

And now, last but not least, you
are undoubtedly interested in just
what troubles are likely to be en-
countered when hooking up the set.
Outside of the few points ubove men-
tioned, there is always the possibility
of defective equipment. This is the
one drawback to building one’s own.
It is indeed hard to know, unless you
have electrical instruments, when a
transformer is open or a condenser
shorted. This defective equipment

course, there are crys-

tals and crystals. Even
those listed above will
vary among them-
selves—many being ex-
cellent. 1 have shown
the “Pyratek” in the
front view of the set.
This was formerly
called the “Duratek.”

The several binding posts on the
front of the. set are for aerial and
ground connection and for loop when
desired. The loop is placed jn the
cover. This was found to be limited
in range and many places were lo-
cated in the country where the results
were not satisfactory. Therefore,
aerial operation is to be recommended
for vacation use when employing the
small dry cell tubes.

The entire weight of the set as
shown is only about fifteen pounds—
slightly heavier than a portable type-
writer. However, the set is not de-
signed for universal portable use,
because of its single control, which
broadens the tuning near a large sta-
tion. The set is particularly built
Yor campers’ use. The set shown in
the photographs is being used by Mr.
G. B. Agnew, president of the
Grimes Radio Engineering Company,

will give you trouble in any circuit;
so | am hoping you have discovered it
before this.

Assuming that your apparatus js in
first-class shape (for in the vast ma-
jority of cases it will be), audio howls
are likely to occur from certain types
of audio transformers. These howls
will require certain changes in the
inverse-duplex, such as reversal of
connections or increased by-passing
condensers. Generally, if the sec-
ondary leads of the first audio trans-
former are reversed, the trouble will
disappear. If this is not sufficient,
increase the value of the by-passing
condenser across the secondary of the
second audio to .006 mfd. If squawk-
ing occurs on certain settings of the
tuning condenser, merely drop the
grid tap of the first tube to take in
fewer turns on the secondary of the
fixed coupler.

20 rapio f°
T RARISTORMER

3RD RADIO
TRANSFORMER

A1 \_\‘.t & ,’1
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SUPERIOR COIL

was used by Mr. Edward E.
Altorfer in the set with
which he accomplished this
remarkable reception.
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SUPERIOR COIL

was used by Mr. Schneider
in this marvelous reception
without any B battery.

Price

The ¥5.00
SUPERIOR COIL

is the coil that is astonish-
Ing the entire Eastern part
of the country and that is
‘ rapidly becoming the

Nation’s favorite tuning

unit,
JOBBERS and DEALERS

Get in on this at once. Terri-

tory is being taken rapidly and
it means a quick and profitable
return on the investment.

e ptina e
40 South 7th St.
l'==——==Philadelphia, Pa.
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TURN-IT

ADJUSTABLE
GRID LEAK

set with

pcrloct Grid Cmtrol and in-
crease

Distance, Volume

Clearness and
Selectivity

Lecal Distributers:

E. M. Wilson & Son

Calvert Specialty Ce.

P. W. S. Coerp.

Trilling & Montague
lc;dmnl’
CHARLES E. BONINE
20 S. 15th St., Philsdelphin, Pa,

Editorially Speaking

(Coulinued From Puge (1)
courage the use of the super-hetero-
dyne, hecause I am not. [ only want
to point out the plain and unvar-
nished facts in the case and to give
the average non-technical reader
some basis on which to decide for
himself whether he wants to go to
the expense of one of these circuits
:I:I not. It summarizes about like

s :

If you are after the ultimate in dis-
:'lnﬁe. by all means use the super-
et

If you are after beautiful quality
and gcnuim plusnu in your me,
d wi of

the super-het does not hold nnythin.
for you, even to equal any one of a
dozen standard scts which can be pur-
chased right now on the market.

Grimes Writes
Exclusively for Us

(Continned From Page 1)
not only in the cost of tubes, but
in the vastly more important upkecp
expense spoken of in my editorial for
this month. This is the expense of
B batteries.

Nobody cxpecu Mr. G

TUNE HIM OuTn

Just a touch—and it's done.

Drexel Hill, Pa.——

Yow're Missing Real Radio
Satisfaction gm You Don't
se

“Where I Go
By Radio”

The Eosily-Kept Radie Record Book
Every

D)
NIM 1 r-:mq-
newsstand or dealer
or ulw Irom

Redio Record Department

PROGRESS PRESS
31 East Main Street

Union, South Carolina,
U. 8. A,

vory ddlule and complicated job to
design an Inverse-Duplex system for
the super-heterodyne, but Mr. Grimes
has already done it for the neutro-
dyne (we will publish that in the
near future), and I have no doubt
he will succeed with the more compli-
::'d and more cumbersome super-

It struck me that the readers of
this man:mc might like u: know
.about the ty and

history of the man whose name hax
become 30 famillar to them and who

member of the Senior Executive
Board, business manager of the
senjor cﬂh’ and treasurer of the
senior class.

A change in plans occurred, how-
ever, about the sophomore year as
Grimes became interested in wireless,
as it was then known. He promptly
forsook his journalism idea and de-
voted all of his spare time in study-
ing and experimenting with this new
science. He had one of the first radio
telephones in the West—his interest
being in telephony rather than
telegraphy. *Dave” then entered the
University of Minnesota in the Elec-
trical Engineering College.

When this country entered the war
in 1917, “Dave” was a senior and, de-
spite his earlier journalistic handkap
to his engineering work, had been
::eu:i a mmberlo'{ T;II.I Bei.- Pi,

4 b d -
ing fraternity. He had also been
elected to Alpha Kappa Sigma, an
engineering Greek letter fraternity,
that has since become affiliated with
Theta Xi. He was engineering rep-
resentative on the Board of Governors
of the Minnesota Union, a major in
the Reserve Officers’ Training Corp: n:l'
a member uf. the Grey Friars a
president of the senior class.

Refusing an opportunity for a com-
mission in the Army as it didn’t place
him in the Signal Corps—his chosen

work, he accordingly enlisted as a
private in the Signal Corps and after
going through some training was
transferred, upon his request, to the
Air Service. There he was given a
commission and a) :poinud as. Officer
in Charge of Radio at Kelly Field,
Texas.

“After building up the department
from practically nothing to an organ-
ization training about 200 cadets a
week, Grimes was transferred over-
seas and placed on research work on
radio navigation of bombing planes.

As a result of this work de-
veloped his Inverse-Duplex Syﬂm
that has recently attracted consider-
able attention. At the close of the
war, he returned to this country, fin-
ished his degree at the University of
Minnesota and entered the develop-
ment and research department of the
American Telephone and Telegraph
Company at New York. He remained
here for Lhm valuable years and
then ent » for 1

He has recently taken to the pen,
his first love, and has written widely
on this work. He has now connected
exclusively with Radio in the Hm.
thus combining his two main life in-
terests—engineering and journalism.
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is going to be one of their inti
visitors cvery month from now on.
And so I hunted up a friend who has
known Mr. Grimes most of his life
and here is the life story just as it
came from the pen of that friend:

David Grimes was born at Minne-
apolis, Minn., in 1896. He is of Eng-
lish, Irish and Scotch descent,
-)l.buugh both his parents apd grand-
parents were born in America.

“Dave,” as he is known, attended
several of the Minneapolis public

Is, graduating in 1910 from the
Lake Harriet grade school. He early
showed a keen desire for experience
and took particular delight in accom-
plishing tasks for the mere zake of
accomplishment. While atill in the
elementary grade schools he built up
a retail newspaper business that
later, in his high school days, de-
veloped into 8 newspaper route, earn-
ing for him the enormous sum of $390
per month.

A grade school orchestra was also
one of his earlier accomplishments,
as he has a musical turn of mind.
Notwithstanding, his contribution to
this orglniutlonA wu in the trap

MURDOCKS are unsur-
passed for efficiency. They
are n_udn in a un;l'c m‘ail.’ of

drum section.

started here and the girl who played
the niano later became his wife.

In the fall of 1910, he entered the
West High School in Minneapolis and
started to prepare himself for jour-
nalism. He became a member of the
elans debati team and soon worked
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up to be its captain. This team won
the championship that year and the
members were presented with a sil-
ver cup.

From then on, “Dave” entered into
various activitics and the three re-
maining years in high school saw him
as a member of the orchestra and
band, president of the Chess Club,
president of the High “Y™ Club,
treasurer of the Engineers’ Club,

The whole is moulded together
—thus assuring firmness,
strength, durability and maxi-
mum service. Other immnt
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Murdock Radlo Phones

Are built, not assembled

Phones are—powerful magnets
and perfect dhphum adjust-
ment. This gives
volume and clearness.

Get a Murdock today and
test it out—if you want to get
the best results from your re-
ceiving set.

wonderful

They are fully
Send for booklet.

356 Washington Ave.

o

WM. J. MURDOCK CO.
At Your Nearest Dealer

Murdeck Multiple Plug Jack
An excellent plug that permits the usc
of one to four ‘phones at the same time.
Get one—and let the whole family listen-
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FADA “ONE SIXTY™

Simplicity

When a radio receiver is so
simple that a child can operate
it as well as a grown person, then
radio has reached a stage of de-
velopment that is little short of
perfection.

The Neutrodyne principle as
applied to the FADA “One Sixty”
has produced a radio receiver that
is simplicity itself. Once the no-
tations have been made of the dial
settings of any stations, anyone
can reset the dials in the given
positions and listen to that sta-
tion at will.

Because of FADA engineering
skill, the FADA *“One Sixty"”

F. A. D. ANDREA, INC,,

NEUTRODYNE

1581 Jerome Avenue,

R ADIO RECEIVER

four-tube Neutrodyne receiver is
as selective, brings in distance
and produces as great volume as
any five-tube set. And, best of
all,-the FADA “One Sixty"” can

" be depended upon to bring in

most of the programs—local and
far distant—on the loud speaker.

The pleasing design of the cab-
inet and its beautiful finish make
it an ornament to any home. Its
efficiency makes it a delight to
all who listen. It is a receiver
that you will be proud to own.
See the FADA "One Sixty"” at
your dealer’s. Price, exclusive of
tubes, batteries and phones, $120.

New York City

YAIDA
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'Here —the new Radiolas/
New “Triumphs of Radio Invention—

New Tmformance Records

“There's a Rodicla : for every prarse”
7 4
$35 to $425 /
APPROXIMATE TveE OF DEGREE OF
FODEL PRICE RANGE ANTENNA SELECTIVITY

Radiola II1
With two WD-11
Radiotrons® and head
telephones.

Up to 1500 miles
with headphones.
Local stations on
Loudspeaker.

35

Outdoor or in-
door antenna

Improved selec-
tivity.  Mini-
mum radiation.

Radiola Balanced
Amplifier
To be used with Radiola 11l
With two WD-11 Radio-
trons.”

Gives Louaspeaker
operation with Fadi-
ola 111 upto 1500 miles
under favorable con-
ditions

30

Outdoor or in-
door antenna.

Radiola III.A

with four WD-11 Radio-
head telephones and

(rons

Loudspeaker op-
eration up to 1500
miles under favor-
able conditions.

*100
65

Outdoor or in-
door antenna.

Improvedselec-
tivity.  Mini-
mum radiation.

Radiola Regenoflex

with four WD-11 Radio- Loudspeaker op- 5 Extraordinary
trons. and Radiola Loud- S206 eration up to 2000 Outdoor or in- selectivity.
speaker. miles under favor- door antenna. Non-radiating.
Same without Radiotrons ‘150 AIXE coddifané,
or Loudspeaker i \
Radiola X Loudspeaker op- | Extraordinary
with four WD-11 $2 5 eration up to 2000 Outdoor or in- selectivity
Radiotrons.” Loud- 4 miles under favor- door antenna. Non-radiating.

speaker built-in,

able conditions.

Radiola
Super-Heterodyne
with six UV-199 Radiotrons

and Radiola Loudspeaker

Same wnthout Radxolrons or

Loudspeaker.

Loudspeaker opera-
tion up to 2000 miles
with internal loop.
With external

up to 3000 miles
under favorable con-
ditions.

286
5220

No antenna.
iConcealed
small loop built
into set.)

Super-
selectivity.
Non-radiating

Radiola Super-VII1

with six UV-199
Radiotrons.” Loud-
speaker is built-in.

Loudspeaker op-
eration up to 3000
miles under favor-
able conditions.

425

No antenna.
tConcealed
large loop built
into set)

Super-
selectivity.
Non-radiating.

+ All Radiolas sold without batteries.

* Only dry batteries used.
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decided -to erect a broadcasting station,
when he was made manager and first an-
nouncer. Mr. DePew is a native of the
State of Texas, having spent the early
years of his life on a cattle ranch in San
Saba county.

F. B. Wamsley, assistant announcer,
was born at Cleves, Ohio, of English par-
entage. He received his high school
education in Cincinnati, Ohio, and was em-
ployed there in the banking and brokerage
business for about twelve years prior to
coming to Zion several years ago. Mr.
Wamsley is connected with the Zion Insti-
tutions and Industries as cashier general,
announcing at the radio station being his
avocation.

Henry H. Albrecht, former Navy radio
operator, who has seen service on both
coasts and in various sections of the world,
is chief operator for Station WCBD,
handling all broadcasting with the assist-
ance of Theodore Mason, junior operator.

The radio building stands in the center
of the temple site, a ten-acre tract of
ground, which is surrounded by Shiloh
Park, a reserve of two hundred acres, this
building and Shiloh Tabernacle being the
only buildings within this reserve. The
radio station occupies the geographical
center of the City of Zion, which is laid out
with eight boulevards diverging from the
center and running to the limits of the
6600 acres which comprise the city and
environs. The steel towers are 150 feet
high and stand at an elevation of eighty
feet above Lake Michigan, which is a mile

e

RADIO IN THE HOME

nil, and when nothing but millions of dol-
lars of debt and seeming disaster stared
the people of Zion in the face.

From this inauspicious beginning, with
no assets but a loyal people, he grappled a
problem to quail the stoutest heart. Mr.
Voliva has built up the Zion Estate to its
present great proportions. Last year these
institutions and industries, twenty-six in
number did a business of more than
$4,000,000. A constant flow of visitors is
received at the radio station, especially

17

the highest point of the surrounding coun-
try. Every day throughout the whole year
visitors are received by courteous guides
and shown the workings of the radio sta-
tion and Tabernacle.
Broadcasting Station WCBD was
erected by Mr. Voliva for the primary pur-
pose of spreading the Gospel in speech and
song. The service and programs broad-
cast by this station have resulted in a most
satisfactory class of correspondence re-
ceived from every stratum of our popula-

Above iz shown a picture of the operating room and chry H. AL
brecht, chief operator. To the left is a picture of F. W. Wamsley,
assistant announcer of the station

and a half to the east. The radio station
is in plain sight of Sheridan road, a paved
thoroughfare which runs from Houghton,
Michigan, to St. Louis, Missouri, through
the North Shore and the City of Chicago.

The Chicago and Northwestern Rail-
way runs through the eastern part of the
city, and the Chicago North Shore and
Milwaukee Electric Railway serves the
western part of the town.

The City of Zion was founded by John
Alexander Dowie in 1901. Wilbur Glenn
Voliva succeeded John Alexander Dowie in
1906, at a time when the-organization had
fallen into disrepute, when its credit was

during the warm
months, when thou-
sands of tourists driv-
ing through the city
on Sheridan road are
greeted by signboards
of invitation and wel-
come. Many of these
tourists are equipped
with radio receiving
sets and while camp-
ing beside the road in
various adjoining
States they listen to a
concert and hear an
invitation something
like the following:

“This is Radio Sta-
tion WCBD, Zion,
Hllinois. We specially
invite the tourists in
this section to visit
this radio station
when passing through Zion. As you drive
through the city on Sheridan road, you will
see the towers and radio station a half mile
to the west. Officers of the church are in
attendance at Shiloh Tabernacle a
hours and will show you through bot
Tabernacle and the radio station, whic
are located near each other on the Temple
Site.”

Driving along Sheridan road, which is
the main artery of travel between Chicago
and the Great Northwest, countless thou-
sands of tourists have seen the graceful
towers of the radio station, with Shiloh
Tabernacle in the background, starding on

tion, each mail bringing many letters from
representative men in business and pro-
fessional life, in addition to the constant
stream of mail from city homes and sub-
urban population. A morning mail will
contain letters from captains of industry,
a professor of English in an Eastern col-
lege, men of the field, soiled letters written
with pencil from a humble cot in a South-
ern State, letters on crested stationery
breathing of the boulevards, and one from
the frozen regions from the outreaches of
Canada, stating that dog sledges had borne
it 250 miles to the nearest postoffice. Here
is a typical letter from an Ohio city:

“T would be remiss in my duty if I did
not write to say how much I appreciated
your concert last night. Having been deaf
—not hard of hearing, but deaf—for more
than twenty years, I heard for the first time
in all the period the selections, ‘In the
Sweet By and By,” ‘The Little Brown
Church in the Vale, ‘Tramp, Tramp,
Tramp, the Boys Are Marching,” and
others which I sang myself years ago. The
concert carried me back to the time I sang
in church choirs. The cornet solo by Mr.
Newcomer, 'Lead Kindly Light,’ was won-
derful. The tears trickled down my cheeks
as I listened in to the wonderful music, as
1 had never expected to hear these songs
again. It was as if angels were singing
especially for me—a deaf man. The re-
quest numbers which you gave were just
what I would have requested. Others in
my home listened in also, but I surmise
that they were watching me as much as
listening to the pro-

{Continued on Page £9)



RADIO IN THE HOME

By FRANK C. PARKER, M. D.

E READ of circuits and circuits and

still more circuits—and circuits that

are more still than circuits—till we become

so hypnotized with their possibilities, real

or imaginary, that we know not which way

to turn, at the same time developing a long-
ing for something which we have not.

It was while in one of these trances
after absorbing considerable literature and
trying out various hookups that I read of
the super-heterodyne’s pleasing personality.
This super-heterodyne seemed to have the
earmarks of just what I was looking for—
selectivity and volume. My good friend,
Alvin D. Beyer, of Norristown, suggested
that we take the plunge. My reply was,
“You know me, AL” So off went an order
for two sets, the particular set under dis-
cussion being a most extensively advertised
model.

Note.—This set is NOT advertised
in “Radio in the Home.”"—H. M. N.

After the customary long walt required
as a set standard by most saleshouses now-
adays, the various parts began to arrive.
Strange as it may seem, the first things re-
ceived were the loop and B bat-
teries—the last things needed
—but as B batteries improve
with age we, of course, had no
kick coming, especially from
the B batteries.

Next a few transformers
and condensers presented
themselves, followed at two-
week intervals by panels,
cabinets, sockets, rheostats,
gridleaks, oscillator coils, radio
frequency coupler coils, bind-
ing posts, ammeters, voltme-
ters, bus wire, spaghetti, et al, the whole
family, after securing their reservations,
arriving approximately two months subse-
quent to placing the order!

What a sight it was! Here they were
apparently in excellent health and guarded

several large fatherly looking blue

prints resembling the constructional details

of the new 1935 Ford equipped with indi-

vidual shock absorbers beneath either seat.

Before wnndenng farther we will here
enumerate the various parts and their
values, other than commercial. Here they
are:

1 Variable condenser of .001 capacity, for
the heterodyne.

1 Variable condenser of .00027 capacity,
for wave length.

Potentiometer of 400 ohms resistance.

3 20-ohm rheostats for controlling the two
detector and one heterodyne lamp.

1 7-ohm rheostat controlling the three radio
and two audio tubes designated the
master rheostat.

8 Tube sockets.

2 2-meg. grid leaks.

Fixed condensers, .00027.

Radio frequency transformer fixed con-

densers, .0025.

By-pass fixed condenser, .001.

By-pass fixed condensers, 1 mf.

Radio frequency coupler consisting of
two coils composed approximately of
925 turns in layers of about 20 turns
number 32 cotton covered wire.

2- Audio transformers, 414 to 1.

l'\ 3 Radio frequency transform-

ers, type UV-1716.

1 Oscillator coupler composed
of three coils of Number 20
cotton covered wire, coil L
having 6 turns; L1 having
21 turns, and L2 having 41
turns. This coupler is of
special design, the coils
being one within the other.

2 Closed and 1 open jack.

2 wire-wound resistors.

Panel, cabinet, wire, screws,
spaghetti, binding posts and, if you prefer,
a voltmeter, ammeter and filament control
switch.

The loop is of the solenoid type, each
sidé being three feet and wound with 9
turns spaced about five-eighths of an inch.

A variable condenser, .0005, is used to

[ N Y
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The final triumph. The
complete set with Magnavoz
and, of course, a copy .of
“Radio in the Home.” That
last feature is really the
reason we are printing the

photograph

A Raw
Amateur's
Experiences

tune the loop.

An antenna adapter is furnished for use
on the outdoor aerial. This adapter con-
sists of three coils and a variable con-
denser.

Eight lamps, preferably C301A or UV-
201A, are necessary. Other lamps may be
employed.

A B battery of 90 to 100 volts is re-
quired as well as a C battery of 414 volts.
(As far as signals are concerned no differ-
ence was noted either with or without the
C battery. However, B battery current is
saved by its use.)

Outside of the above few trinkets noth-
ing else is required save a certain amount
of patience and at least eight hours’ sleep
each night. If you get into trouble, go to
bed and forget about it until the morrow,
when things may right themselves unex-
pectedly.

After making a thorough survey of the
situation it was decided that in order to
gain the proper perspective and keep on an
even keel we had better come up to leeward
of the diagrams and examine them care-
fully if not most minutely, so at it we went.
We traced every wire from beginning to
end—that is, those which had ends—and
after following many of them through the
streets of the forbidden city, would slip off
a grid leak and fall into the yawning jaws
of a condenser waiting to receive us with
outstretched arms. We knew from the old
scarabs lying about that His Honor King
Tut lay buried there and that the rooms
were already occupied, so we would be com-
pelled to retrace our steps in another
direction.

I might add right here that it is always
a good plan in looking over these or any
other blue prints, to hold them to the light
for closer inspection, as many, many dark
secrets are concealed in the watermarkings
in the paper, which may never come to
light unless pressure is brought to bear.
They are most reticent and at times can be
coaxed out only by the gentlest persuasion.
While we found the blueprints to be most
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After you solve the intrica-
cies of Mah Jong, you will be
able to tackle the intricacios
of these blue-prints and this
array of apparatus

with the
SUPER~
HETERODYNE

commendable and thorough, the lower

right-hand corners bearing the signatures .

of the various dignitaries associated in the
plot, who each and every one had passed
upon them and had given them their O. K.
by attaching their signatures, still quite a
few errors slippped by. For instance, the
two coils “L” and “LI” of the. oscillator
coupler were shown connected, when as a
matter of fact they have not been on speak-
ing terms for some time, as evidenced by
later appearing diagrams.

Some condensetrs were marked .0027 in
preférence to .00027, which is now consid-
ered more in keeping with the Parisian
mode. Data relative to the C battery and
kind of lamps employed did not seem to
approach the standard set down by Daniel
Webster in his classical novel.

However, I must say, leaving all hilarity
aside, that the blueprints, outside of the
errors, were elegantly done and most im-
posing. They were very thorough and car-
ried out in the most minute detail. We are
all liable to error and I really think the de-
signer did exceptionally well to get through
his task without more defects presenting
themselves. ;

We had heard of four of these super-
heterodynes having been constructed with-
out success and we wondered whether or
not it might not have been just this little
slip which has had something to do with the
failure to perform.

Approaching the serious, let me say
right here that the data furnished with this
particular outfit is most complete, and after
the errors are eliminated the affair should
work out satisfactorily, if not otherwise.

Running along now to the various units,
we find that the excellent instruction book
accompanying the outfit with a $2.00 ticket,
lays stress upon testing out each piece of
apparatus before setting it up. This may
seem superfluous as the individual units
are all new and fresh from the factory.
Having been through this thing before we
concluded the above to be good advice and
accordingly proceeded to carry out the plan.

THE HOME
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Out of four variable condensers we found
two “‘shorted”—plates rubbing. One we
were able to straighten out, the other was
returned and we received a duplicate with-
out any quibbling on the part of the dis-
pensers of the set. Let me say that we
have had no trouble in having defective
parts replaced. Our principle difficulty lay
in getting a rise from any letter asking for.
information. Three letters brought one re-
ply after a wait of three weeks. Of course,
this is part of the “service.” Our only ob-
ject in citing these instances is to give the
reader an idea of about what he must ex-
pect in case he desires his set in a “hurry.”
As our Louisville friend says, “Make your
own time allowances.”

After the condensers, we turned our at-
tention to the radio frequency trans-
formers, type 1716. Out of six we found
one broken and two with open secondaries.
These were sent back and after a most an-
noying wait of over six weeks we succeeded
in getting them from another source. We
have reason to believe, however, that the
inability to supply these transformers was
not due to any fault of the dispensers of
this knock-down set. The hunt for these
1716 transformers was a pro-
longed and tiresome one and
held up the completion of the
second set for over six weeks.
Radio shops all over Philadel-
phia and New York were ap-
pealed to without success. The
transformers apparently were
not being released by the manu-
facturer for some reason best
known to themselves.

We are told that “All Gaul is
divided into three parts.” The
word is misspelled. The “v”
should be replaced by another “l.” Regard-
less of the number of parts, the whole cir-
cus seems to be controlled by a select few.
Uncle Sam appears to have discovered
this fact recently.

Tripping along, we next turned our
undivided attention to the four large by-

pass condensers. One of these we found
“shorted” between lug and metal housing.
This was easily corrected. One 'phone jack
needed a slight adjustment to allow of
proper contact with the inserted ‘phone
plug and one lamp socket was defective.
Aside from these defects, any one of which
would have Daughertyized the completed
set, we found everything in good trim.

From the above you can readily see that
you will save yourself much annoyance by
following the advice to test out each part.
before proceeding with the hooking-up
process.

Having satisfied ourselves that all was
in readiness, we proceeded to place the
parts as indicated upon the diagram. Here
was a long box into which we were to put
all this debris and wire it up. How in the
name of William Jennings Volstead were we
going to get inside this box to work? The
instruction book did not say, so after much
deliberate thought our son came to the res-
cue and suggested we take off the bottom
of the box. -How practical! Who would
have thought of such a thing but a young
son. We would advise every one to have a
young son sticking around even though he
does play with the grid leaks
and drop them inside the con-
densers and takes the amme-
ters, tacking them on his ex-
press wagon for speedometers.

Well, we removed several
screws and took off the bottom
of the box. Easy. Next we
attached the panel to this
board and, strange to say, we
found it just the exact length
of the board. For once some-
thing fitted perfectly. This en-
couraged us immensely, so we
lighted another cigar, gave the parrot an
extrda stroke on the back, and during the
excitement of a retaliatory bite knocked a
perfectly good tube off the table and de-
stroyed its bias completely. Keep all par-
rots away, as they do not enthuse. The va-
rious pieces Of 8PPA-  (Continued on Page 30)



